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To 
The Inspector General of Forest / Scientist C, 
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Aranya Bhawan, A Wing, Room No. 409, 
Near CH 3 Circle, Sector – 10A, 
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Sub : Half yearly Compliance report for Expansion of Waterfront Development Plan of Mundra Port in 
an area of 3335 ha for handling of additional 289 MMTPA of multi-purpose cargo in addition to 
the existing approved capacity of 225 MMTPA, located at Mundra, Kachchh, Gujarat. 

Ref : Environment and CRZ clearance granted to M/s Adani Ports & SEZ Limited vide F. No 10-24/2019-
1A-III dated 13/08/2024. 

Dear Sir, 

Please refer to the above cited reference for the said subject matter. In connection to the same, it is to state 
that copy of the compliance report for the Environmental and CRZ Clearance for the period of April 2024 to 
September 2024 is being submitted through soft copy (e-mail communication). 

Kindly consider above submission and acknowledge. 

Thank you, 
Yours Faithfully, 
For, M/s Adani Ports and Special Economic Zone Limited 

Bhagwat Swaroop Sharma 
Head – Environment 
Mundra & Tuna Port 

Encl: As above 
Copy to: 

1) The Director (IA Division), Ministry of Environment, Forests & Climate Change, Indira Paryavaran Bhawan, Jor

Bagh Road, New Delhi-110003.

2) The Zonal Officer, Regional Office, CPCB – Western Region, Parivesh Bhawan, Opp. VMC Ward Office No. 10, 

Subhanpura, Vadodara – 390023.

3) The Member Secretary, GPCB – Head Office, Paryavaran Bhavan, Sector 10 A, Gandhi Nagar – 382010.

4) The Director, Forests & Environment Department, Block – 14, 8th floor, Sachivalaya, Gandhi Nagar – 382010.

5) The Regional Officer, Regional Office GPCB (Kutch-East), Gandhidham – 370201.
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Status of the conditions stipulated in Environment and CRZ Clearance 
 
APSEZ has been granted EC & CRZ Clearance for Expansion of Waterfront Development Plan 

of Mundra Port in an area of 3335 ha for handling of additional 289 MMTPA of multi-purpose 

cargo in addition to the existing approved capacity of 225 MMTPA from MOEF&CC, located at 

Mundra, Kachchh District, Gujarat by Adani Ports & SEZ Ltd vide F. No 10-24/2019-1A-III dated 

13/08/2024. 

 

Note: APSEZ has been accorded Consent to Establish (ToR to CtE) from GPCB vide dated 19th 

May, 2020 and the same become valid after getting EC & CRZ clearance from MoEF&CC vide its 

order dated 13th August, 2024. Therefore, compliance status of ongoing work undertaken after 

getting EC & CRZ clearance is being submitted in this half yearly compliance report. 

 
Activities/facilities approved, major components completed and proposed future activities as 
per Environment and CRZ Clearance are as below: 
 

Sl. 
No. 

Description 

Approved 
as per EC & 

CRZ 
Clearance 

Already 
Developed till 
30.09.2024 

Balance to 
be 

developed 
Remarks 

1 Quay Length (m) 16760 7870 8890 

Development of additional quay 
length in South port @ 615 meter 
(400 meter Jetty for Liquid / Gas / 
Cryogenic cargo handling + 215 
meter Multi-purpose T2 Jetty 
extension) along with its related 
infrastructure facilities / back-up 
area is in process. 

2 Dredging (MCuM) 120 Nil 120 
Capital dredging activity for 
development additional quay length 
and basin area is in process. 

3 
Effluent Treatment 

Plant (KLD) 
1065 265 800 

ETP of 265 KLD already developed as 
part of earlier clearances granted till 
2009. Based on the future 
requirement, ~800 KLD is proposed 
to be developed on Modular basis. 

4 Sewage Treatment 

Plant (KLD) 
50055 55 50000 

STP of 55 KLD already developed as 
part of earlier clearances granted till 
2009. Based on the future 
requirement, 50 MLD is proposed to 
be developed on Modular basis. 

5 Desalination Plant 

(MLD) 
447 47 400 

Desalination plant of 47 MLD 
capacities already developed as part 
of earlier clearances granted in 
2009. Additional development of 33 
MLD capacity Desalination plant is in 
progress. Balance 367 MLD capacity 
units will be developed on a Modular 
basis. The existing Intake and Outfall 
channel is suitable for 300 MLD 
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Sl. 
No. 

Description 

Approved 
as per EC & 

CRZ 
Clearance 

Already 
Developed till 
30.09.2024 

Balance to 
be 

developed 
Remarks 

Desalination capacity. For additional 
desalination plant capacity will have 
intake & outfall with pipeline system.  

6 Sea Island Jetty 1 Nil 1 Not developed so far 

7 

Single Point Mooring 

(SPM)/ 

Single buoy Mooring 

(SBM) 

3 2 1 
02 SPMs / SBMs already developed 
as part of earlier clearances granted 
till 2009. 

 
✓ The proposed expansion of west port and south port along with supporting utilities/infrastructure 

facilities will be undertaken over an area of 3335 ha. For handling of additional 289 MMTPA of multi-

purpose/Liquid/gas/cryogenic cargo will be handled in addition to the existing approved capacity of 

225 MMTPA. Cargo handling for the FY 2023-24 is 165 MMT.  

✓ The entire existing and proposed quay length will be used for handling Multipurpose/Liquid 

/Gas/Cryogenic cargo. 

 

Note:  

EC & CRZ Clearance has been granted for Expansion of WFDP @ Mundra port. Compliance of relevant 

conditions has been given as per current practices those are being followed as per existing operational 

activities in line with permission granted earlier from competent authorities. The same practice will also 

be continued during proposed expansion activities also. 
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Cargo Mix and its handling capacity for Proposed Expansion of Waterfront Development Plan is 
approved as below. 

S. No Cargo type Cargo Mix 
Cargo Handling 

Capacity 
(MMTPA) 

1 
Dry Bulk & 
Break Bulk 
Cargo 

Multipurpose Cargoes including Coal / Iron ore / limestone / 
Mines & Minerals & other dry bulk/Fertilizers and raw 
materials for manufacture of fertilizer / food grains / sugar / 
clinker / cement / Project cargo / timber & wood / machines/ 
Iron steel products / Bulk/Break Bulk etc. 

140 

2 Containers 
Container, Ro – Ro & Automobiles and any other non-
hazardous cargo 

250 

3 Liquid Cargo 

All Class A, B, C petroleum products, excluded petroleum 
products Including Petrochemical products, Hazardous, 
Toxic and Non-Hazardous chemicals/Liquids and other 
Liquid cargos. Tentative list of hazardous liquid cargo but not 
limited to are as follows: Ethylene, Propylene (Propene), 
Butadiene, Pentane, Ethyl Mercaptan Motor Spirit, Propylene 
Oxide, Hexane, Naphtha, Acetone, Methyl Chloride / Chloro 
Methane, Cyclohexane, Benzene, Ethyl Acetate, Acrylonitrile 
Acetonitrile, Methyl Methacrylate, Meth acrylonitrile, 
Methanol (Methyl Alcohol),Isopropyl Alcohol, Ethyl Alcohol 
(Ethanol), Ethylene di chloride, Methyl Isobutyl Ketone, Ethyl 
Benzene, N-Butyl Acetate, Isobutyl Alcohol (Iso Butanol), N-
Butyl Alcohol (N-Butanol), Epichlorohydrine, Styrene, O-
Xylene, Acetic Acid, Acetic Anhydride, Nonedible/ Mentha Oil 
Low Sulphur Heavy Stock/ Furnace oil, Aniline, Methyl Ethyl 
Ketone Peroxide, Ethyl Hexanol-2, Vinyl Chloride, Phenol, 
Naphthalene, Ethylene Glycol, Mono Ethylene Glycol, 
Toluene 2.4 -di isocyanate, Diphenyl Methane Di-Isocynate, 
Edible oil/Palm Oil, Paraffin, Bitumen, Sulphur, Coal, CNG, NG, 
Ammonia (NH3), Diammonium Phosphate, Muriate of Potash 
(MOP), Soda Ash (Sodium Carbonate), Urea, Limestone, 
Caustic Soda, Sulphuric acid, Phosphoric acid, Piperine/ 
Piperdine, Chloroform, Hydrochloric Acid (HCL), Ethylene 
diamine (EDA), CMDI etc. PoL such as Motor Spirit, Naptha, 
HSD, Crude Oil, Aviation Fuel, Kerosene, Low Sulphur Heavy 
stock/Furnace Oil, Carbon Black Feedstock, Paraffin, 
Bitumen, Lube Oil, Asphalt etc. 

84 

4 
Gas 
/Cryogenics/ 
Liquid 

LNG, Propane, Butane, n-Butane, Ethane, LPG, CNG, NG and 
All Class A, B, C petroleum products, excluded petroleum 
products Including Petrochemical products, Hazardous, 
Toxic and Non-Hazardous chemicals/Liquids and other 
Liquid cargos. 

40 

TOTAL 514 
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Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24 
To  : Sep’24

Status of the conditions stipulated in Environment and CRZ Clearance 

Half yearly Compliance report for Expansion of Waterfront Development Plan of Mundra Port 

in an area of 3335 ha for handling of additional 289 MMTPA of multi-purpose cargo in addition 

to the existing approved capacity of 225 MMTPA, located at Mundra, Kachchh District, Gujarat 

by Adani Ports & SEZ Ltd.” 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024

1. Specific Conditions

1.1 Construction activity shall 
be carried out strictly 
according to the provisions 
of the CRZ Notification, 
2011. No construction 
work/activity other than 
those permitted in Coastal 
Regulation Zone 
Notification shall be carried 
out in Coastal Regulation 
Zone area. 

Complied. 

Construction activity would be carried out in accordance 
with existing rules & regulations of CRZ Notification, 
2011 and as amended from time to time after getting 
requisite permissions from the competent authorities. No 
construction work/activity other than those permitted in 
Coastal Regulation Zone Notification will be carried out 
in CRZ area. 

1.2 All the recommendations 
and conditions specified by 
the Gujarat Coastal Zone 
Management Authority vide 
letter no. ENV/10/2024/37/T 
dated 20th April, 2024 shall 
be implemented. 

Complied. 

Point wise compliance report of CRZ recommendations 
issued by GCZMA (Gujarat Coastal Zone Management 
Authority), Gandhinagar vide letter ENV/10/2024/37/T 
dated 20th April 2024 attached as Annexure A. 

1.3 All the storage proposed in 
the CRZ area shall be in line 
with the CRZ notification, 
2011. No storage is allowed 
other than the products 
mentioned in the CRZ 
notification, 2011 in the CRZ 
area. 

Complied. 

Storage of all the cargo proposed in CRZ area will be 
carried out in line with CRZ Notification, 2011 and its 
amendments thereafter as well as permissions granted 
by regulatory authorities. 

         1



Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24 
To  : Sep’24

Status of the conditions stipulated in Environment and CRZ Clearance 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024

1.4 Multipurpose Backup Area 
of 252.3 ha proposed in the 
CRZ-IA area only permissible 
activities shall be taken up. 
And in no case mangroves 
falling in proposed backup 
area shall be disturbed and 
50-meter buffer should be
kept around mangroves.

Complied. 

This reply covers condition no 4 and 5. 

Multipurpose Backup Area of 252.3 ha proposed in the 
CRZ-IA area is part of 1840 Ha reserved forest area, 
which had been diverted vide 30th September 2009 for 
development of port based SEZ. Copy of Forest clearance 
is attached as Annexure – 1. There are no mangroves, or 
any other eco-sensitive area falls within this proposed 
Multipurpose Backup Area in line with CRZ notification, 
2011 and its amendments thereafter. 

Activities permitted as per CRZ Notification, 2011 and as 
amended from time to time would be carried out in the 
proposed Multipurpose backup area only. 

Other than this, APSEZ is carrying out mangrove 
monitoring at regular time intervals as part of mangrove 
conservation plan prepared by NCSCM and approved by 
GCZMA. The details of the same are described below. 

Conservation of mangroves: 

Mangrove 
mapping Year 

Monitoring 
Agency 

Mangrove 
cover total 
Area (Ha.) 

Mangrove cover 
area Increased 

Ha % 

2011 
NCSCM 

2094 - - 

2011 to 2016-17 2340 246 11.75% 

2017 to 2019 till 
Sep 

NCSCM 2654 314 13.42% 

2019 to 2021 till 
March 

GUIDE 2723 69 2.6% 

Hence, overall increase in mangrove cover area in creek 
system in and around APSEZ from 2011 (2094 Ha) to 
2021 (2723 Ha) is 629 Ha (30%). 

As a part of GCZMA recommendations and NCSCM 
mangrove conservation action plan, APSEZ has 
undertaken the following activities. 

1.5 In no case mangrove area 
falling within proposed 
Multipurpose Backup Area 
shall be disturbed and a 
buffer of 50 meters shall be 
provided all around the 
mangroves area. 

         2
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Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

Sr. 
No
. 

Recommendation
s 

Compliance 

1. Mangrove 
mapping and 
monitoring in and 
around APSEZ 

• APSEZ entrusted NCSCM, Chennai 
to carry out Monitoring of mangrove 
distribution in creeks in and around 
APSEZ and shoreline changes in 
Bocha island.  

• As a part of this study, overall 
growth of mangroves in the creeks 
in and around APSEZ was assessed 
comparing Google earth images of 
2017 & 2019 and it is observed that 
there was increase in mangrove 
cover between March 2017 and 
September 2019 to the extent of 
256 Ha, which is about 10.94%.  

• This suggests that the mangroves 
and the tidal system in the creeks 
remain undisturbed over this period. 
Analysis of data between categories 
indicated that there was an 
increase in dense mangroves and 
also conversion of scattered to 
sparse which also shows that the 
growth of mangroves in a 
progressive direction. 

• Hence, there is an overall growth of 
mangroves in creeks in and around 
APSEZ, Mundra is 502 Ha between 
2011 and 2019. 

• The cost of the said study was INR 
23.56 Lacs incurred by APSEZ. 

• According to GUIDE Mangrove 
monitoring study report November 
2023 (report attached as Annexure 
2), the distribution of mangroves in 
Kotadi, Baradi mata, Navinal, Bocha 
and Khari creeks as well as in the 
Bocha island was studied using LISS 
IV satellite images for the duration 
of March 2019 to March 2021.The 
mangrove cover in the creeks in and 
around APSEZ showed a positive 
trend from March 2019 to March 
2021, with an overall increase of 
52.79 ha (1.9%) compared to the 
cover during the year 2019. The 
total mangrove cover during 2019 
was 2670 ha which has increased to 
2723 ha during the year 2021. 

 
         3
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From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 
• Hence, overall increase in mangrove 

cover area in creek system in and 
around APSEZ from 2011 (2094 Ha) 
to 2021 (2723 Ha) is 629 Ha (30%). 

• The cost of the said study was INR 
23.60 Lacs incurred by APSEZ. 
 

Summary of Mangrove mapping and 
monitoring (from 2011 to 2021): 
 

Mangrove 
mapping Year 

Mangrove 
cover total 
Area (Ha.) 

Mangrove cover 
area Increased 

Hac. % 

2011 2094 - - 

2011 to 2016-
17 

2340 246 11.75% 

2017 to 2019 
till March 

2596 256 10.94% 

2019 to 2021 
till March 

2723 127 4.89 

Total 2723 629 -- 
 

2. Tidal observation 
in creeks in and 
around APSEZ 

• APSEZ carried out the tidal 
observations at locations similar to 
2017 in Kotdi, Baradimata, Navinal, 
Bocha and Khari creeks under the 
guidance of NCSCM. 

• The observed tidal ranges indicate 
that the creeks experience normal 
tidal ranges, adequate for the 
growth of mangroves. 

• The cost of the said activity was INR 
1.0 Lacs. 

3. Removal of Algal 
and Prosopis 
growth from 
mangrove areas 

• Algal and Prosopis growth 
monitoring was done in and around 
mangrove area and algal 
encrustation was found in some of 
the mangrove areas, which has been 
removed manually. 

• The cost of the said activity was Rs. 
80000 during FY 2023-24. The 
algal removal report attached as 
Annexure 3. 

4. Awareness of 
mangroves 
importance in 
surrounding 
communities 

• Adani Foundation – CSR Arm of 
Adani group has done awareness 
camps/activities created in the 
community regarding importance of 
mangroves. Adani Foundation 
provides Good Quality dry and green 
fodder to 25 Villages. Project is 
covering total 15005 Cattles and 
hence enhancing cattle 
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From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

productivity. Dry Fodder 10,90,875 
Kg Green – 27,64,920 Kg. 

• Awareness of mangroves 
importance in surrounding 
communities & Fodder support - The 
expenditure for fodder supporting 
activities was approx. 132.0 Lacs 
during FY 2024-25 till Sep’24, which 
was incurred by APSEZ. 

• Grass Land development: 213 acres 
of gauchar land has been cleaned 
and allocated for Grass land 
development with strong 
Community Contribution and 
Mobilization. 

• Other than this dedicated security 
guard with gate system deployed by 
APSEZ across the coastal area and 
no unauthorized persons allowed 
within coastal as well as mangrove 
areas. 

• APSEZ has celebrated the 
International Day for the 
Conservation of the Mangrove 
Ecosystem with coordination of 
Adani Foundation from 24th to 26th 
July 2024 to raise awareness of the 
importance of mangrove 
ecosystems as “a unique, special 
and vulnerable ecosystem”. The 
report for the same is attached as 
Annexure - 4. 

• Refer CSR report attached as 
Annexure – 5.  

 
To comply with the GCZMA recommendations regarding 
mangrove monitoring at every 2 years, presently APSEZ 
has awarded the work order to NCSCM, Chennai vide 
order no. 4802055905, dated 24/09/2024 with cost 
45.87 Lacs for mangrove mapping in and around APSEZ 
March 2021 to March 2023. The said work will be 
undertaken by NCSCM shortly. 
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From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

1.6 Compensatory Mangrove 
Afforestation over 100 ha, 
as also stipulated in GCZMA 
conditions and agreed by 
the PP, shall be carried out 
at the Project cost. 
Accordingly, plan shall be 
prepared in consultation 
with state Forest 
Department or any other 
agency authorized by the 
government. The plan shall 
be submitted to the IRO of 
MoEFCC within 3 months of 
the issue of EC/CRZ 
clearance and 
implementation of the plan 
shall be submitted in 6 
monthly monitoring report. 

Will be complied. 
 
The said Compensatory Mangrove Afforestation over an 
area of 100 Ha required to be carried out through Green 
Credit Programme in line with GCZMA recommendation 
issued to this project. APSEZ is following-up with Green 
Credit Cell, ICFRE to undertake the said work, however 
we are in receipt of below response from Green Credit 
Cell, ICFRE. 
 
“The Green Credit Programme is currently in its pilot 
stage, hence at this stage only the PSUs are allowed to 
participate as entity and State Forest Departments as 
Implementing Agency. Private entities may be allowed 
later. We will keep you informed as we progress and 
expand the program to private entities participation. 
Your user ID, if created, will be activated accordingly.” 
 
Corresponds with concern authority is attached as 
Annexure - 6. 
 
Once Green Credit Programme is available for 
participation by private entities, we will initiate for the 
same and submit our action plan to undertake the 
Compensatory Mangrove Afforestation over an area of 
100 ha to the IRO of MoEF&CC. 

1.7 No mangrove shall be cut or 
affected due to port 
construction. 

Complied. 
 
No Mangrove would be cut or affected due to port 
construction and development of its related 
infrastructures other than utility corridors proposed in 
mangrove / mangrove buffer area which will have an 
overall impact on 0.92 Ha area. For which APSEZ will 
carry out Compensatory Mangrove afforestation over an 
area of 100 Ha through Green Credit Programme as 
mentioned in Point No. 1.6. 
 
To enhance the marine biodiversity, till date APSEZ has 
carried out mangrove afforestation in 4140 ha. area 
across the coast of Gujarat.  Total expenditure for the 
same till Sep’24 is INR 1592.8 lakh. 
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To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

Please refer compliance of Condition No. 1.5 for 
mangrove conservation in detail. 
 

1.8 Brine reject from 
desalination plant and 
cooling water reject from re-
gasification unit of LNG will 
be discharged at the 
offshore location as 
identified through scientific 
study. No Objection 
Certificate from the concern 
Gujarat State Pollution 
Control Board need to be 
obtained. 

Complied. 
 
Existing LNG Jetty and terminal has been developed and 
is being operated by GSPC LNG Limited as per separate 
permissions obtained and NOC given by APSEZ. 
Discharge of cooling water reject from re-gasification 
unit of LNG is being taken care by GSPC only. 
 
Development of LNG Jetty and terminal approved as a 
part of this clearance has not been carried out so far. 
However, cooling water reject from re-gasification unit of 
LNG will be discharged at the offshore location as per 
EIA, once it is developed. 
 
At present 47 MLD capacity Desalination plant along 
with associated Intake and Outfall facility have been 
developed out of earlier approved 300 MLD capacities in 
line with permissions granted by competent authorities. 
 
However, as a part of WFDP-Expansion project, 
development of an additional 400 MLD capacity 
Desalination plant is approved. Out of this APSEZ is in 
process to develop Desalination plant of 33 MLD 
capacities for which CtE (ToR to CtE) already been 
granted by GPCB vide dated 19.05.2020. (Copy attached 
as Annexure 7). 
 
APSEZ will get an amendment in CC&A for operation of 
additional 33 MLD desalination plant through GPCB once 
it is ready for commissioning. 
 
Balance 367 MLD capacity desalination plant will be 
developed on modular basis as per business requirement. 
 
The existing Intake and Outfall channel is suitable for 
300 MLD Desalination capacity. For additional 
desalination plant capacity will have intake & outfall with 
pipeline system.  
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From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

The desal reject is being discharged into deep sea at 
identified location through existing outfall channel 
approved in EC granted in 2009. 

1.9 Construction of Utility 
corridor on stilts is proposed 
through Gantry Girder 
Launching technology 
which does not require 
construction of road for 
transporting heavy 
machineries and therefore 
ensure minimal/zero 
footprint on land /mangrove 
areas. As per CRZ mapping 
by NCSCM actual damage to 
mangroves will be limited to 
only 0.92 ha. PP will carry 
out 100 ha Compensatory 
Mangrove afforestation. 

Complied.  
 
APSEZ ensures minimal/zero footprint on land /mangrove 
areas by implementing following method during 
construction: 
➢ Use of advanced construction techniques, i.e. 

elevated gantry girder will eliminate the requirement 
of creation of temporary approach road in the 
mangrove/creek areas which will impact less or very 
negligible footprint on the ground.  

➢ Use of construction safety nets will be deployed on 
the working platform of the gantry girder, which will 
prevent impact due to dropping of construction 
materials & tools in the creek and mangrove areas. 

➢ The temporary stress on the avifauna and mangroves 
dependent species are limited to short period of time. 

➢ Turbidity due to piling in water column is contained 
since piling activity is carried out within the steel 
casings.  

 
Development of Utility corridor (Conveyor corridor) from 
West port to SEZ area for transportation of liquid cargo 
is in progress, which is being passed through CRZ area. 
For which advance Elevated Gantry Girder Launching 
construction technology is being used, which has 
negligible impact on ground. 
 
APSEZ will ensure all above mentioned aspects during 
construction activity of utility corridor in CRZ area.  
 
Please Refer Compliance status of Condition no 1.6 for 
compensatory mangrove afforestation. 

1.10 The Environmental 
Clearance to the project is 
primarily under provisions of 
EIA Notification, 2006. It 
does not tantamount to 
approvals/consent/ 
permissions etc required to 

Point Noted and Complied. 
 
All requisite permission from concerned authorities will 
be obtained under relevant act/rules/regulation. 
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Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

be obtained under any other 
Act/Rule/regulation The 
Project Proponent is under 
obligation to obtain 
approvals /clearances under 
any other Acts/ Regulations 
or Statutes as applicable to 
the project. 

Requisite permissions from Gujarat Maritime Board 
(GMB), for carrying out construction activities will be 
taken from time to time.  
 
The project is being developed as per Consent to 
Establish (CtE) and Consent to Operate (CtO) granted by 
SPCB. The present in-force CtE & CtO are mentioned 
below. 
 

S. 
No. 

Permission Project 
Ref. No. / 
Order No. 

Valid till 

1 
CtE – 

Amendment 
LPG 

Terminal 

PC/CCA-KUTCH-
1437/PCB lD-

53331/473995 
03.10.25 

2 
CtE – 

Amendment 
LPG 

Terminal 

PC/CCA-KUTCH-
1437/GPCB lD-
53331/587015 

01.03.26 

3 
CtE – 

Amendment 
WFDP 17739 / 15618 18.05.27 

4 CC&A - Renewal 
West Port – 

WFDP 
AWH-113458 01.02.27 

5 CC&A – Renewal 
Mundra Port 

Terminal 
AWH-117045 20.11.26 

6 
CC&A - 

Correction 
Mundra Port 

Terminal 

PC/CCA-KUTCH-
39(8)/GPCB ID 
17739/592900 

20.11.26 

7 CC&A - Renewal 
LPG 

Terminal 

PC/CCA-KUTCH-
1437/PCB lD-

53331/816485 
27.06.29 

 
Above mention permission copy from Sr 1 to 7 attached 
as Annexure 8. 

1.11 All the recommendations 
mentioned in the Marine 
Biology study conducted 
and validation process by 
the Gujarat Institute of 
Desert Ecology (GUIDE) shall 
be implemented. The 
compliance to the 
recommendations shall be 
submitted along with 6 
monthly compliance report 
to the regional office of 
MoEFCC. 

Point noted and agreed. 
 
Compliance to the recommendations mentioned in the 
Marine Biology study conducted by NABET accredited 
consultant i.e. M/s Cholamandalam MS Risk Services Ltd. 
and the same has been validated by M/s Gujarat Institute 
of Desert Ecology (GUIDE) is attached as Annexure 9. 
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Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

1.12 Continuous monitoring of 
the ecological 
characteristics of the 
habitat during and after the 
construction, to assess the 
changes in the water quality, 
coastal hydrology, bottom 
contamination and diversity 
& abundance of marine 
organisms. The report of the 
monitoring report shall be 
submitted to the concern 
IRO, MoEF&CC along with 
six monthly report. 

Complied.  
 
To ensure no damage to marine ecology, marine water & 
sediment monitoring is being carried out once a month 
by NABL and MoEF&CC accredited agency namely M/s. 
Unistar Environment and Research Labs Pvt. Ltd., Vapi as 
part of regular environment monitoring plan.  
 
Summary of the same for duration from Apr’24 to Sep’24 
is mentioned below. 
 
Total Sampling Locations: 09 Nos. 
 

Paramete
r 

Unit 
Surface Bottom 

Min Max Avg. Min Max Avg. 

pH -- 7.91 8.24 8.12 7.74 8.16 7.97 
BOD (3 

Days @ 27 
oC) 

mg/
L 

2.2 3.4 2.89 
BDL 

(MDL 
1.0) 

BDL 
(MDL 
1.0) 

BDL 
(MDL 
1.0) 

TSS 
mg/

L 
94 144 

127.0
4 

76 132 
106.9

6 

DO 
mg/

L 
5.73 6.69 6.23 5.48 6.49 6.04 

Salinity ppt 35.31 38.82 36.07 26.76 37.54 36.86 

TDS 
mg/

L 
3441

0 
3655

0 
35858 

3537
0 

3761
0 

36873 

*BDL – Below Detection Limit 
*MDL – Minimum Detection Limit 

 

Please refer to Annexure – 10 for detailed analysis 
reports. Approx. INR 6.11 Lakh is spent for all 
environmental monitoring activities during the FY 2024-
25 (till Sep’24) for overall APSEZ, Mundra. Marine 
monitoring for west port area including location near 
existing intake and outfall location is being carried out by 
M/s. Adani Power (Mundra) Limited (Pre-monsoon & 
Post-monsoon) through NABL accredited and MoEF&CC 
authorized agency namely M/s. UniStar Environment & 
Research Labs Pvt. Ltd. Monitoring reports are also 
enclosed as Annexure – 10. 
 
Summary of ecological parameters of M/s. Adani Power 
(Mundra) Limited is given below: 
 
PHYTOPLANKTON DIVERSITY:  Phytoplankton sampling 
was carried out at 5 stations. At each station, water 
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From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

samples were collected from surface and bottom waters. 
During the sampling period the phytoplankton 
population in the coastal waters of APL-Mundra, was 
more diverse during the Pre-monsoon season (April 
2024) than Post-monsoon (September 2024). However, 
the overall phytoplankton abundance was more during 
post-monsoon than the pre-monsoon season. The 
detailed species composition reported during both 
sampling period is given in Annexure I and II. In April 
2024, the phytoplankton community was represented 
with a total of 31 phytoplankton genera belonging to 
diatoms(26 genera) and dinoflagellates (5 genera). 
Overall, 31 phytoplankton genera representing diatoms 
(28 genera) and dinoflagellate (3 genera) reported during 
September 2024 sampling. Diatoms Species belonged to 
Amphorprora sp., Asterionella sp., Bacillaria sp., 
Chaetoceros sp. Corethron sp., Coscinodiscus sp., 
Cyclotella sp., Cylindrotheca sp., Cymbella sp., Diploneis 
sp., Guinardia sp., Lauderia sp., Leptocylindrus sp., 
Licmophora sp., Lithodesmium sp., Navicula sp., Nitzschia 
sp., Odontella sp., Pinnularia sp., Pleurosigma sp., Pseudo-
nitzschia sp., Rhizosolenia sp., Thalassiosira sp. and 
Thalassionema sp. were common during both sampling 
period. Only 3 dinoflagellate genera i.e., Ceratium, 
Prorocentrum and Protoperidinium were reported during 
September 2024 as compared to April 2024 (5 genera).  

The phytoplankton abundance in the study region was 
higher during the 134 to 218 cells x 102 L-1 during 
September 2024 as compared to April 2024 (ranged from 
87 to 161 cells x 102 L-1). In April 2024, the highest 
phytoplankton abundance was observed at St-5 in the 
surface (161 cells x 102 L-1). The lowest phytoplankton 
abundance (87 cells x 102 L-1) was observed at St-3 in 
surface water. During September 2024, phytoplankton 
abundance was higher at St-5 in surface water (218 cells 
x 102 L-1) and lowest at St-3 bottom water (134 cells x 102 
L-1). The diatom genera, Coscinodiscus (up to 42 cells x 
102 L-1) during September 2024 (Annexure I), whereas in 
April 2024, Thalassiosira (up to 22 cells x 102 L-1) was also 
predominant along with Coscinodiscus (up to 22 cells x 
102 L-1) (Annexure II). The study shows that the marine 
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To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
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Conditions as per clearance 
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Compliance Status as on 
30-09-2024 

water around was enriched with the diverse 
phytoplankton population during the same period. 

 

BENTHIC DIVERSITY:  
 

Subtidal region: 
The macrobenthic population study revealed large 
spatiotemporal variation with the benthic population 
during the study period. Overall, more macrobenthos 
abundance and biomass were reported at subtidal 
stations than at intertidal stations. The macrobenthic  
abundance and biomass were more during the 
September 2024 than the April 2024 sampling. In April 
2024, the macrobenthos density ranged from 575 no./m2 
to 860 nos./m2 at sampling stations (Table 7). The 
biomass of the macrobenthic community in the study 
region was ranged from 0.7 g/ m2 to 1.0 g/ m2 in the study 
region. The maximum abundance and biomass of benthic 
microorganisms was reported at St-4 (860 nos./m2 and 
2.1 g/m2). During September 2024, the macrobenthos 
density was ranged from 770 to 1260 nos./m2. The 
macrobenthic biomass was ranged from 0.7 to 1.9 g/ m2.  

In species composition, Polychaete species (Phylum 
Annelida) belonging to the family Paraonidae, Pilargidae, 
Capitillidae, Cossuridae, Glyceridae, Ciratullidae, 
Nephthyida, Nereidae, Lumbriconeridae, Spionidae were 
abundant contributing ~75% to macrobenthic population 
during April 2024 (Annexure IV). In September 2024, 
species belongs to family Spionidae were not reported, 
whereas polychaete species contributed ~82% to 
macrobenthic population.   
 
Intertidal region: 
The sandy substratum with low organic matter affects 
the occurrence of the macrobenthic community in the 
intertidal region. In September 2024, the highest bio 
mass was measured (0.05 g/m2 to 0.2 g/m2) in the 
intertidal region (Annexure V). The highest density of 
macrobenthic organisms was reported at station IT-1 
(LW) (224 nos./m2), whereas the lowest density was 
reported at Station IT-2 (HW) (124 nos./m2). During April 
2024, the macrobenthic biomass was ranged from (0.08 
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To      : Sep’24 
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30-09-2024 

to 0.4 g/m2). At St-1 (LW) the higher macrobenthic 
population (140 nos./m2) and biomass (0.4 g/m2) was 
reported. No macrobenthic community was observed at 
St-3 (HW and LW) may be due to sandy sediment during 
both sampling periods. 
 
If require, APSEZ will increase the no. of marine water 
monitoring locations if required. 

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

Complied. 
 
APSEZ has taken following measures for conservation of 
creeks which is detailed below:  
 
➢ The prominent creek system (main creeks and small 

branches of creeks) in and around APSEZ are: (1) 
Kotdi (2) Baradimata (3) Navinal (4) Bocha (5) Mundra 
(Oldest port (Juna Bandar) leading to Bhukhi river).  

➢ All above creek mouths are open allowing free flow of 
water into the creeks and surrounding areas and 
there is no filling or reclamation of any creek area.  

➢ This aspect is also confirmed from the earlier studies 
of NCSCM in 2017-18, which highlights the 
bathymetry data of the entire coast around APSEZ. 

➢ From the bathymetry data it can be concluded that 
there are sufficient depths at the creek mouths and 
all creek mouths are open allowing flushing of water.  

 
APSEZ has so far constructed 19 culverts having total 
length of approx. 1100 m with total cost of INR 20 Crores. 
Three RCC Bridges have also been constructed over Kotdi 
creek with total length of 230 m and cost of INR 10 
Crores. 
   
As per the bathymetry study carried out by NCSCM in 
2017-18, it can be concluded that there are sufficient 
depths at the creek mouths and all creek mouths are 
open allowing flushing of water. 
 
Recently GUIDE has completed the study of Monitoring 
and Distribution of the Mangroves along the Creeks in 
and Around APSEZ, Mundra, Kutch, Gujarat for the 
duration of the year March 2019 to March 2021.  
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Photographs of culvert and bridges attached as 
Annexure 11. 
 
However, increase in mangrove cover around the creeks 
of APSEZ over the period of years also confirms, there is 
no blockage of any creek or river. 
 
APSEZ will also ensure that no creeks or rivers should be 
blocked due to any port expansion activities and free 
flow of water should be maintained. 

1.14 No underwater blasting is 
permitted. 

Complied. 
 
No underwater blasting activity is being carried out or 
will be carried out as a part of proposed port expansion 
activities. 

1.15 The closed conveyor gallery 
along with the 
junction/transfer towers 
shall be provided with dust 
suppression systems (DSS). 
Dust suppression systems 
with water 
sprinklers/fogging system 
shall be provided to prevent 
the fugitive dust emissions 
during handling, transfer 
and storage. Further, the 
Greenbelts 
prevent/arrest/controls the 
fugitive emissions. 

Complied. 
 
The following safeguard measures are being taken for 
abatement of dust / fugitive emissions.  
 
➢ Regular water sprinkling on road and other open area.  
➢ Regular cleaning of roads through mechanized 

equipment  
➢ Dry fog Dust Suppression System (DSS) in hopper, 

transfer towers and conveyor belts  
➢ Use of water mist canon  
➢ Closed type conveyor belts  
➢ Regular sprinkling on coal heaps with mechanized 

system  
➢ Covering other types of dry bulk cargo heaps 
➢ Installation of wind breaking wall  
➢ Development of greenbelt along the periphery of the 

storage yards/back up area  
➢ Mechanized handling system for coal and other dry 

bulk cargo  
➢ Wagon loading and truck loading through closed silo 
➢ Greenbelt development within plant premises 
 
Photographs of safeguard measures implemented for 
abatement of dust / fugitive emissions at site attached 
as Annexure 12. 
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The same practice will also be continued as a part of 
proposed expansion activities. 
 
Ambient Air Quality (twice in a week) monitoring is being 
carried out by NABL and MoEF&CC accredited agency 
namely M/s. Unistar Environment and Research Labs Pvt. 
Ltd., Vapi. Summary of the same for duration from Apr’24 
to Sep’24 is mentioned below. 
 

Total Ambient Air Sampling Locations: 13 Nos. 

Parameter Unit Min Max Average 
Perm. 
Limit$ 

AAQM 
PM10 µg/m3 36.49 87.52 64.97 100 
PM2.5 µg/m3 15.47 44.72 27.90 60 
SO2 µg/m3 8.65 40.42 21.54 80 

NO2 µg/m3 10.68 44.27 25.22 80 
$ as per NAAQ standards, 2009 
* as per CC&A granted by GPCB 

Values recorded confirms to the stipulated standards. 
1.16 Construction spoils, 

including bituminous 
material and other 
hazardous materials, must 
not be allowed to 
contaminate watercourses 
and the dump sites for such 
material must be secured so 
that they should not leach 
into the ground water. 

Complied. 
 
All the waste materials are being handled in line with 
applicable rules and regulations. APSEZ also ensures no 
kind of waste materials are being dumped into water 
bodies or in any open land. 

1.17 Spillage of fuel/engine oil 
and lubricants from the 
construction site are a 
source of organic pollution 
which impacts marine life, 
particularly benthos. This 
shall be prevented by 
suitable precautions and 
also by providing necessary 
mechanisms to trap the 
spillage. 

Complied. 
 
Utmost care as well as provision of appropriate 
secondary contamination control is being taken to avoid 
Spillage of fuel/engine oil and lubricants from the 
construction site.  
  
As well as proper environment awareness training for 
handling of fuel/engine is being imparted to workers to 
avoid any spillage and same practice will also be 
continued as a part of proposed expansion activities. 

1.18 Oil spillage prevention and 
mitigation scheme shall be 
prepared. In case of oil 

Complied. 
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spillage/contamination, 
action plan shall be 
prepared to clean the site by 
adopting proven 
technology. The recyclable 
waste (oily sludge) and 
spent oil shall be disposed of 
to the authorized recyclers. 

Oil spill contingency plan is in place to handle Tier 1 level 
oil spills considering different accident scenarios, and 
the vulnerable areas are identified, and mitigation plan is 
prepared. 
 
Based on the oil spill modeling study, it has been 
observed that crude oil spill of 700 tons (Tier-I) will 
spread over an area having radius of around 400 m 
within 4hr. APSEZ already has facilities for combating a 
Tier-1 spill. 
 
Recommendations of Marine EIA by NIO with respect to 
pollution emergency contingency plan for Multipurpose 
Terminal, Container, Dry & Break Bulk Terminal as well as 
associated facilities are addressed in Oil Spill Response 
Plan. 
 
This action plan prepared by APSEZ to combat the oil spill 
(LOS-DCP) is in accordance with the NOS DCP, 
International Petroleum Industry Environmental 
Conservation Association (IPIECA). 
 
Waste/Spent Oil/Oily sludge generated would be 
disposed of through authorized recycler. 

1.19 Emergency response system 
for oil spillage and oil spill 
contingency plan, any other 
hazardous material spillages 
shall be in place at the site 
level. The mock drill in this 
regard shall be conducted 
regularly and the same shall 
be documented and made 
available during inspections 
of local pollution control 
board, port authorities and 
MoEF&CC. 

Complied. 
 
Oil spill contingency response plan is being updated on 
regular basis and the same was last updated on 
30.07.2022 is in place and implemented. The updated Oil 
spill contingency response plan is attached as Annexure 
13. 
 
For responding to oil spill, the Indian Coast Guard has 
developed the National Oil Spill Disaster Contingency 
Plan NOSDCP which has the approval of the Committee 
of Secretaries and has been in operation since 1996. Oil 
Spill Contingency Response Plan (OSCRP) prepared by 
APSEZ is in accordance with the NOSDCP. 
 
Latest Regional Level Pollution Response exercise 
“SWACHCHH SAMUDRA-NW 2024” was carried out by 
Indian Coast Guard on 02-03 May 2024 at Mundra, 
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Gujarat. All participants from various Oil Handling 
Agencies and Stakeholders (IOCLDPA-, HMEL, ICGS and 
APSEZ, Mundra) participated in this exercise. Details of 
the same is attached Annexure - 14 
 
Mock drills are conducted regularly by APSEZ. Last Oil 
Spill Mock drill was conducted on 03.05.2024. Oil Spill 
Mock Drill report is enclosed as Annexure – 14. 
 
On Site Emergency Response Plan and Crisis 
Management Plan is in place and implemented. The 
updated (Aug’23) Onsite emergency plan attached as 
Annexure 15. 
 
Regular TBT and fire & safety training is being imparted 
by the fire & safety department.  
 
Regular drills are being conducted for the effectiveness 
of the system. There were 5 drills conducted for various 
scenarios during compliance period (Apr’24 to Sep’24) as 
mentioned below. 
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Sr. 
No. 

Location 
Month 

Scenario 

1.  

Canteen 
area, 

ACMTPL 
Sep’24 

Assuming that one driver 
was started vomiting due to 
food poisoning while taking 
meal. Canteen supervisor 
Mr. Kiran Kumar 
Immediately informed to 
Admin in charge, OHC and 
Safety Department 

2.  
Encloser – 

09, TLF-09, 
Loading 

Bay 

Sep’24 

Chemical Spillage 
(Methanol around 300 
litter) on loading helper due 
to wrong opening of valve 
for tanker loading at TLF -
09. 

3.  Liquid 
Terminal 

(00 line (In 
front of 
FCC)) 

May’24 

Isolation of Wagon due to 
fire catch on wagon during 
PY Gas Unloading at "00" 
Line. 

4.  

2L20B1 
container 

AICTPL 
Sep’24 

Scenario was leakage 
observed in container 
MEDU4000038 (IMDG 
class 08, UN 1760) placed at 
2L20B1, yard supervisor 
informed to duty 
superintendent by means of 
VHF and Duty 
superintendent informed to 
Tower control of AICTPL. 
Tower control informed to 
Fire services, OHC, Security, 
ERT, Terminal head, POC, 
department regarding 
emergency 

5.  

FB-01 
refrigerated 

storage 
tank, 

Mundra 
LPG 

Terminal 
Pvt Ltd 

Sep’24 

While monitoring the DCS at 
CCR, CCR operator 
recognize that Gas Detector 
#202, activates which 
resulted in alarm on DCS 
screen, CCR operator 
informs shift in charge and 
asked him to evaluate the 
situation, where shift in 
charge confirmed about the 
leak, CCR immediately 
informed all the 
stakeholders and further 
emergency declared by site 
incidence controller, fire 
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team started precautionary 
water spraying by using 
water monitors further leak 
was arrested by mechanical 
team and ensured zero % 
LEL by safety team along 
with all the stakeholders. 
All clear message declared, 
and emergency scenario 
communicated to all the 
employees at assembly 
point. 

 
Safety Mock drill report (latest report) conducted during 
the compliance period is enclosed as Annexure – 16. 

1.20 Since liquid/gaseous 
product handling is involved, 
complete risk safety 
assessment including 
‘BLEVE’ study and mitigation 
measures and safety 
precautions shall be drawn 
and implemented along with 
the Robust safety standards 
and latest fire detection and 
prevention techniques. The 
report shall be submitted 
along with the 6 monthly 
compliance report. 

Complied. 
 
Quantitative Risk Assessment for existing facilities i.e; 
Tank farms, Jetty Area & Pipelines was conducted in 
Nov’2016 by M/s TECHNIP INDIA LIMITED  to assess the 
risk levels associated with the facilities to handle 
liquid/gaseous product; evaluate risks based on the HSE 
UK Risk Acceptance Criteria, and risks if found are 
outside the tolerable region, then risk reduction 
measures shall be proposed to bring the risks into 
tolerable or As Low As Reasonably Practicable (ALARP) 
Levels and lower levels and recommendations of the 
study is being complied with. Copy of QRA report 
attached as Annexure 17. 
 
Risk assessment study for new liquid/gaseous product 
handling system will be carried out including BLEVE 
study and its recommendations of the report will be 
implemented as applicable. 

1.21 The risk assessment and 
management plan being 
drawn up with regards to the 
environmental impacts of 
natural disasters, oil spills 
and other waste, dredging 
and dumping on marine 
ecology shall scrupulously 
implemented. It shall be 
ensured that the marine 

Complied. 
 
Disaster Management Plan is updated regularly and the 
updated DMP is attached as Annexure – 18. 
 
APSEZ would stringently implement risk assessment and 
management plan, and few recommendations 
implemented in past is mentioned below: 
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ecology in the area of 
influence shall not affect. 
The monitoring and 
compliance status of the 
marine ecology 
management plan shall be 
submitted along with the six 
monthly EC compliance 
reports. 

Few Marine EIA recommendations: 
 

Shore based power 
supply shall be provided 
to the ships that are 
berthed to reduce the 
air emissions. 

Complied. 
 
Power supply from Grid/Solar is being 
supplied to the vessels berthed to 
reduce emissions.  

The ballast water or any 
discharge from the ships 
shall be prevented by 
insisting the 
ships/vessels to follow 
the MARPOL 
Convention guidelines. 

Complied 
 
Ships berthing at Mundra Port comply 
with MARPOL regulations. 
 
No discharge such as ballast/bilge 
wastes, sewage or any other liquid 
wastewater is allowed into marine 
environment inside port limits. 
 
APSEZ has adequate Waste Reception 
facility as per MARPOL and DG 
Shipping regulations. The port has 
reception facility for all MARPOL 
waste streams (Annex-I, Annex-II, 
Annex-IV & Annex-V) except Annex-VI 
that is generated from vessels. 
 
As a general practice APSEZ provide 
facility for receiving slop / waste oil 
from vessels through hose connection 
with oil tankers. These tankers divert 
slop / waste oil to Oil water separator 
system where water and oil particles 
are separated. Separated oil is being 
sold to authorized recycler /re-
processor. However, no slope / waste 
oil was received during the compliance 
period. 
 
Regular Marine water and sediments 
monitoring is being carried out by 
NABL and MoEF&CC accredited 
agency namely M/s.   Unistar 
Environment and Research Labs Pvt. 
Ltd., Vapi. Monitoring reports for the 
period from Apr’24 to Sep’24 is 
enclosed as Annexure – 10. 

The discharge from the 
ships, if required, shall 
be disposed only after 
proper treatment. 

A risk assessment of the 
ships and other vessels 
entering the port shall 
be carried out to avoid 
introduction of alien 
species or pests. 

Complied  
 
No discharge such as ballast/bilge 
wastes, sewage or any other liquid 
wastewater is allowed into marine 
environment inside port limits to avoid 
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introduction of alien species or pests. 

 
Marine water monitoring for west port area is being 
carried out by M/s. Adani Power (Mundra) Limited (Pre-
monsoon & Post-monsoon) through NABL accredited and 
MoEF&CC authorized agency namely M/s. UniStar 
Environment & Research Labs Pvt. Ltd. Monitoring 
reports are also enclosed as Annexure – 10. 
 
Summary of ecological parameters of M/s. Adani Power 
(Mundra) Limited is given below: 
 
PHYTOPLANKTON DIVERSITY: Phytoplankton sampling 
was carried out at 5 stations. At each station, water 
samples were collected from surface and bottom waters. 
During the sampling period the phytoplankton 
population in the coastal waters of APL-Mundra, was 
more diverse during the Pre-monsoon season (April 
2024) than Post-monsoon (September 2024). However, 
the overall phytoplankton abundance was more during 
post-monsoon than the pre-monsoon season. The 
detailed species composition reported during both 
sampling period is given in Annexure I and II. In April 
2024, the phytoplankton community was represented 
with a total of 31 phytoplankton genera belonging to 
diatoms (26 genera) and dinoflagellates (5 genera). 
Overall, 31 phytoplankton genera representing diatoms 
(28 genera) and dinoflagellate (3 genera) reported during 
September 2024 sampling. Diatoms Species belonged to 
Amphorprora sp., Asterionella sp., Bacillaria sp., 
Chaetoceros sp. Corethron sp., Coscinodiscus sp., 
Cyclotella sp., Cylindrotheca sp., Cymbella sp., Diploneis 
sp., Guinardia sp., Lauderia sp., Leptocylindrus sp., 
Licmophora sp., Lithodesmium sp., Navicula sp., Nitzschia 
sp., Odontella sp., Pinnularia sp., Pleurosigma sp., Pseudo-
nitzschia sp., Rhizosolenia sp., Thalassiosira sp. and 
Thalassionema sp. were common during both sampling 
period. Only 3 dinoflagellate genera i.e., Ceratium, 
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Prorocentrum and Protoperidinium were reported during 
September 2024 as compared to April 2024 (5 genera).  

The phytoplankton abundance in the study region was 
higher during the 134 to 218 cells x 102 L-1 during 
September 2024 as compared to April 2024 (ranged from 
87 to 161 cells x 102 L-1). In April 2024, the highest 
phytoplankton abundance was observed at St-5 in the 
surface (161 cells x 102 L-1). The lowest phytoplankton 
abundance (87 cells x 102 L-1) was observed at St-3 in 
surface water. During September 2024, phytoplankton 
abundance was higher at St-5 in surface water (218 cells 
x 102 L-1) and lowest at St-3 bottom water (134 cells x 102 
L-1). The diatom genera, Coscinodiscus (up to 42 cells x 
102 L-1) during September 2024 (Annexure I), whereas in 
April 2024, Thalassiosira (up to 22 cells x 102 L-1) was also 
predominant along with Coscinodiscus (up to 22 cells x 
102 L-1) (Annexure II). The study shows that the marine 
water around was enriched with the diverse 
phytoplankton population during the same period. 
 
BENTHIC DIVERSITY: 
 
Subtidal region: 
The macrobenthic population study revealed large 
spatiotemporal variation with the benthic population 
during the study period. Overall, more macrobenthos 
abundance and biomass were reported at subtidal 
stations than at intertidal stations. The macrobenthic 
abundance and biomass were more during the 
September 2024 than the April 2024 sampling. In April 
2024, the macrobenthos density ranged from 575 no./m2 
to 860 nos./m2 at sampling stations (Table 7). The 
biomass of the macrobenthic community in the study 
region was ranged from 0.7 g/ m2 to 1.0 g/ m2 in the study 
region. The maximum abundance and biomass of benthic 
microorganisms was reported at St-4 (860 nos./m2 and 
2.1 g/m2). During September 2024, the macrobenthos 
density was ranged from 770 to 1260 nos./m2. The 
macrobenthic biomass was ranged from 0.7 to 1.9 g/ m2.  

In species composition, Polychaete species (Phylum 
Annelida) belonging to the family Paraonidae, Pilargidae, 
Capitillidae, Cossuridae, Glyceridae, Ciratullidae, 
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Nephthyida, Nereidae, Lumbriconeridae, Spionidae were 
abundant contributing ~75% to macrobenthic population 
during April 2024 (Annexure IV). In September 2024, 
species belongs to family Spionidae were not reported, 
whereas polychaete species contributed ~82% to 
macrobenthic population.   
Overall, the presence of Polychaete, Amphipods, and 
Nemerteans suggest the availability of food organisms 
for benthic predators in the area. The macrobenthic 
population reported during both studies reveals that the 
large spatial-temporal variation with the benthic 
population could be due to the change in bottom 
substratum. 
 
Intertidal region: 
The sandy substratum with low organic matter affects 
the occurrence of the macrobenthic community in the 
intertidal region. In September 2024, the highest 
biomass was measured (0.05 g/m2 to 0.2 g/m2) in the 
intertidal region (Annexure V). The highest density of 
macrobenthic organisms was reported at station IT-1 
(LW) (224 nos./m2), whereas the lowest density was 
reported at Station IT-2 (HW) (124 nos./m2). During April 
2024, the macrobenthic biomass was ranged from (0.08 
to 0.4 g/m2). At St-1 (LW) the higher macrobenthic 
population (140 nos./m2) and biomass (0.4 g/m2) was 
reported. No macrobenthic community was observed at 
St-3 (HW and LW) may be due to sandy sediment during 
both sampling periods. 

1.22 All the recommendations 
mentioned in the risk 
assessment report, disaster 
management plan and 
safety guidelines shall be 
implemented. 

Complied. 
 
We have commenced port expansion activity after 
getting EC & CRZ clearance and Consent to Establish 
from concern regulatory authorities. Hence, all the 
recommendations suggested in risk assessment report, 
disaster management plan and safety guidelines are 
being complied as applicable. 

1.23 The project proponent shall 
install a system to carryout 
Ambient Air Quality 
monitoring for 
common/criterion 

Complied. 
 
Ambient Air Quality is being carried out by NABL 
accredited and MoEF&CC authorized agency namely M/s. 
Unistar Environment and Research Labs Pvt. Ltd., Vapi. 
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parameters relevant to the 
main pollutants released 
(e.g. PM10 and PM2.5 in 
reference to PM emission, 
and SO2 and NOx in 
reference to SO2 and NOx 
emissions) within and 
outside the port area at least 
at four locations (one within 
and three outside the port 
area at an angle of 
120°each), covering upwind 
and downwind directions. 

Total number of ambient air monitoring station is 13. Out 
of which 09 Nos. is within Port & 04 Nos. Outside Port. 
 
Locations have been selected considering an angle of 
120°each), covering upwind and downwind directions of 
port operational activities. 
 
Summary of the same for duration from Apr’24 to Sep’24 
is mentioned below: 
 
Air sampling locations & frequency: 13 nos. (twice a 
week including surrounding villages) 

Parameter Unit Min Max Average 
Perm. 
Limit$ 

 AAQM 

PM10 µg/m3 36.49 87.52 64.97 100 
PM2.5 µg/m3 15.47 44.72 27.90 60 

SO2 µg/m3 8.65 40.42 21.54 80 

NO2 µg/m3 10.68 44.27 25.22 80 
$ as per NAAQ standards, 2009 

* as per CC&A granted by GPCB 
Values recorded confirms to the stipulated standards. 

 
Please refer Annexure – 10 for detailed analysis reports. 
Approx. INR 6.11 Lakh is spent for all environmental 
monitoring activities during the FY 2024-25 (till Sep’24) 
for overall APSEZ, Mundra. 
 
Ambient air quality monitoring in surrounding villages is 
being carried out by M/s. Adani Power (Mundra) Limited, 
Mundra through NABL accredited and MoEF&CC 
authorized agency namely M/s. UniStar Environment & 
Research Labs Pvt. Ltd. and monitoring reports of the 
same are also enclosed in Annexure – 10. 
 
If required, nos. of Ambient Air Monitoring Locations will 
also be increased. 
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1.24 Appropriate Air Pollution 
Control (APC) system shall 
be provided for all the dust 
generating points including 
fugitive dust from all 
vulnerable sources, so as to 
comply prescribed fugitive 
emission standards. 

Complied.  

For further details regarding the control measures for 
fugitive emissions, please refer to specific condition no 
1.15 of the EC and CRZ clearance. 

 

1.25 Emission and air quality 
monitoring and results of 
manual stack monitoring 
and manual monitoring of 
air quality /fugitive 
emissions to Regional Office 
of MoEF&CC, Zonal office of 
CPCB and Regional Office of 
SPCB along with six monthly 
monitoring report. 

Complied. 
 
For further details regarding ambient air quality 
monitoring & results, please refer to specific condition no 
1.15 of the EC and CRZ clearance. 
 
Stack monitoring (once in six month) is being carried out 
by NABL and MoEF&CC accredited agency namely M/s.  
Unistar Environment and Research Labs Pvt. Ltd., Vapi.  
 
Monitoring reports for the period from Apr’24 to Sep’24 
is enclosed as Annexure – 10. 

1.26 Rain water harvesting for 
roof run-off and surface run-
off, should be implemented. 
Before recharging the 
surface run off, pre-
treatment must be done to 
remove suspended matter, 
oil and grease. 

Complied 
 
Groundwater recharge cannot be done at the project site 
since the entire project is in the intertidal / sub tidal 
areas. Rainwater within project area is managed through 
storm water drainage. 
 
We have installed Rainwater recharge bore well (4 Nos.) 
within our township to recharge ground water. During FY 
2024-25 (till Sep’24) Approx. 7.31 ML of rainwater has 
been recharged to increase the ground water table. 
 
We have also connected roof top rainwater duct of 
operational building (Tug berth building within MPT) with 
u/g water tank for utilization of collected rainwater for 
gardening / horticulture purpose. Details of the same 
attached as Annexure 19. 
 
However, Adani Foundation – CSR arm of Adani Group 
has carried out rainwater harvesting activities in the 
nearby villages for benefit of the locals. 
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Water conservation Projects i.e. Roof Top Rainwater 
Harvesting, Desilting of Check dams, Bore Well Recharge 
and Pond deepening were taken up in past years, review 
and monitoring of all water harvesting structures had 
been taken up. 
 
To make connections between human actions and the 
level of biological diversity found within a habitat and/or 
ecosystem, this year Adani Foundation launch project 
“Sanrakshan” in coordination with GUIDE and Sahjeevan. 
 
Since, 10 years considerable Water Conservation Work 
carried out in Mundra Taluka. Due to satisfactory rain in 
current year 1.11 mtr ground water table increased as per 
increased in coastal belt of Mundra as per Government 
Figures. 
 
Our water conservation work is as below. 
Below tabulated Water Conservation Projects 
completed during Compliance period FY 2023-24: 
  
Swajal Project: 
➢ Aim: The Foundation’s Water Conservation 

program, SWAJAL, is aimed at addressing the 
alarming depletion of groundwater levels and 
reduction in water sources in various parts of Kutch 
district. 

➢ Water Security Plan: Due to arid climatic 
characters of the Kutch region, it is essential to 
plan for water security drinking and livelihood 
purposes. Considering weather condition, rainfall 
characters, geohydrological condition and water 
demand, water security plan has been prepared for 
the Seven villages. 

 
Block 
Name 

Water 
conservation 

structure 

Total no. 
of 

Structure 

Total 
Capacity 
Created 
(CUM) 

Mundra Check Dam 23 6,07,332.80 

Pond Deepening 66 1,89,121.08 
RRWHS 275 2750 
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Recharge 
Borewell 

209 - 

Percolation Well 24 - 

 
Below tabulated Water Conservation Projects 
completed during last Compliance period:  
 
Sr. 

No.  
Project  Unit  Outcome  Impact  

1 Check dam 
Restrengthen 
ing-Nana 
Kapaya  

1 Water Storage 
Capacity 
increased by 
48000 Cum  

60 + farmer's 
120+Acre Area of 
Agri land can be 
Irrigated  

2 Recharge 
Borewell  

21 Reduce Salinity 
ingress, and 
preventing 
water run  

150+ farmer's 260+ 
Acre Area of Agri 
land for Irrigated  

3 Pipe Culvert at 
Checkdam 
at Bhujpur  

1 prevent water 
runoff into 
seaside.  

35 farmers’ 
120+Acre Area of 
Agri land can be 
Irrigated 

  
Earlier Completed Activities/Projects:  

• Large number of water harvesting structure (18 
Nos. of check dams in coordination with salinity 
department) and Augmentation of 3 check dams.  

• Ground recharge activities (pond deepening work 
for 61 ponds) individually and 26 ponds under 
Sujlam Suflam Jal Abhiyan were built leading to a 
significant increase in water table and higher 
returns to the farmers.  

• New Pond Deepening Under Ajadi ka Amrut 
Mahotsav done in Goyarsama village Approx 
Deepening Capacity is 12000 Cum.  

• Roof Top Rainwater Harvesting 145 Nos. (40 Nos. 
current FY 2022-23) which has 10,000 
litre storage which is sufficient for one year 
drinking water purpose for 5 people family.  

• Recharge Borewell 208 Nos (19 Nos. current FY 
2022-23) which is best ever option to direct 
recharge the soil.  

• Drip Irrigation approx. 1505 Farmers benefitted in 
coordination with Gujrat Green Revolution 
Company till date.  
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• Bund construction on way of Nagmati River could 
save more than 575 MCFT water quantity which 
recharged in ground due to which borewell depth 
decreased by 50-100 Ft in Zarpara, Bhujpur and 
Navinal Vadi Vistar.  

• Pond Pipeline work at Prasla Vistar Zarpara which 
increase recharge capacity more than 25% in 100 
hector area. 

• Check dam gate valve construction at Bhujpur 
which controlled more than 350 MCFT water to 
go into sea and get recharged current year. 
 

With the objective of to preserve the rainwater to reduce 
the impact of salinity and recharge the ground water (the 
main source of water) to facilitate the Agricultural 
activities as well as for drinking water. 
 
Please refer Annexure – 5 for full details of CSR activities 
carried out by Adani Foundation in the Kutch region. 
 
APSEZ will also explore the possibility of Rainwater 
harvesting within port premises during port expansion 
activities through proper collection of rainwater, if 
feasible. 

1.27 Ensure minimum 5% of total 
electricity requirement be 
met through installation of 
solar energy/ green/ non-
conventional in the 
proposed activity area. 

Complied. 
 
APSEZ has implemented the following for reduction of 
renewal source of energy consumption. 
 
➢ Installed 8.8 MW roof top solar generating plant at 

various locations and 22.4 MW wind generating plant 

in SEZ in Mundra. 

➢ Development of 1000 MW of solar park at Khavda 

(under process). 

➢ 217 nos. of Electrical truck Vehicle for internal 

movement of material (E-ITV’s). 

➢ 10 nos. of Electrical Car for movement of employees 

and all are working. 

➢ Replacement of diesel loco by Electrified railway line 

of approx. 91 km from West port to Adipur Railway 

station. 
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1.28 All the commitments made 
as part of EMP with the 
budget provisions shall be 
implemented. The 
compliance to the 
recommendations shall be 
submitted along with 6 
monthly compliance report 
to the regional office of 
MoEFCC. 

Complied.  
 
All the commitments made as part of EMP with the 
budget provisions is being implemented gradually and 
budget allocated for the EMP will be used for the 
implementation of EMP only and the said will not be 
diverted to any other specific purpose. 
 
Budget for environmental management measures 
(including horticulture) for the FY 2024-25 is to the tune 
of INR 1340.21 lakh. Out of which, Approx. INR 365.97 
lakh are spent during the year FY 2024-25 (till Sep’24). 
 
Detailed breakup of the expenditures for the past 3 years 
is attached as Annexure – 20.  

1.29 As per the Ministry’s Office 
Memorandum F.No.22-
65/2017-IA.III dated 30th 
September 2020, the 
project proponent shall 
abide by all the 
commitments made by them 
to address the concerns 
raised during the public 
consultation. The project 
proponent shall initiate the 
activities proposed by them, 
based on the commitment 
made in the public hearing, 
and incorporate in the 
Environmental Management 
Plan and submit to the 
Ministry. All other activities 
including pollution control, 
environmental protection 
and conservation, R&R, 
wildlife and forest 
conservation/protection 
measures including the NPV, 
Compensatory Afforestation 
etc, either proposed by the 
project proponent based on 

Point Noted and Agreed. 
 
A public hearing for the said project was exempted by 
MoEF&CC vide Amendment in ToR dated 10th April, 2024. 
 
APSEZ is already working in Mundra Since 1995 and 
people are well aware about the associated environment 
impacts of the development activities, and how best 
APSEZ is implementing its Environment Management 
Plan, through best practices. 
 
APSEZ is implementing CSR activity through its CSR arm 
- Adani Foundation in the following areas  

✓ Education  
✓ Community Health  
✓ Sustainable Livelihood Development  
✓ Community Infrastructure Development  
✓ Skill Development 

 
Budget for CSR Activity for the FY 2024-25 is to tune INR 
823.58 lakh. Out of which, Approx. INR 309.11 lakh is 
spent during the FY 2024-25 (till Sep’24). 
 
Till Sep’24, Adani Foundation has done total expenditure 
of INR 175.851 Cr. for CSR activities in Kutch region since 
its inception.  
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the social impact 
assessment and R&R action 
plan carried out during the 
preparation of EIA report or 
prescribed by EAC, shall also 
be implemented and 
become part of EMP. 

APSEZ will continue to do the CSR activities. As per O&M 
dated 30th September 2020 and 20th October 2020, CER 
is not applicable. However, APSEZ has carried out many 
works inline to Sustainable Environment in the areas 
surrounding the project, with focus on Resource 
conservation, Waste Minimization, Biodiversity 
enhancement and conservation, Water conservation, 
Wastewater Management etc. Same will also be taken up 
further, based on the need-based assessment and in 
consultation with local administration. 

1.30 Environmental Clearance is 
granted subject to final 
outcome of Hon’ble 
Supreme Court of India, 
Hon’ble High Court of 
Gujarat, and any other court 
of law, if any, as May be 
applicable to this project. 

Point Noted and Agreed. 

1. Statutory Compliance 

1.1 Construction activity shall 
be carried out strictly 
according to the provisions 
of CRZ Notification, 2011 
and the State Coastal Zone 
Management Plan as drawn 
up by the State Government. 
No construction work other 
than those permitted in 
Coastal Regulation Zone 
Notification shall be carried 
out in Coastal Regulation 
Zone area. 

Complied. 
 
Construction activity would be carried out in accordance 
with existing rules & regulations of CRZ Notification, 
2011 and as amended from time to time after getting 
requisite permissions from the competent authorities. No 
construction work/activity other than those permitted in 
Coastal Regulation Zone Notification will be carried out 
in CRZ area. 
 
 
 

1.2 A certificate of adequacy of 
available power from the 
agency supplying power to 
the project along with the 
load allowed for the project 
should be obtained. 

Complied.  
 
APSEZ’s subsidiary unit MUL is supplying power during 
construction & operation phase, DG sets will only be used 
for Emergency power shutdown. DG sets used will 
confirming to CPCB standards. 
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1.3 All other statutory 
clearances such as the 
approvals for storage of 
diesel from Chief Controller 
of Explosives, Fire 
Department, Coast Guard, 
Civil Aviation Department 
shall be obtained, as 
applicable by project 
proponents from the 
respective competent 
authorities. 

Complied.  
 
All statutory clearances such as the approvals for storage 
of diesel from Chief Controller of Explosives, Fire 
Department, Coast Guard, Civil Aviation Department has 
been obtained from concern authorities and same will be 
continued for proposed expansion also. 

2. Air Quality Monitoring and Preservation 

2.1 The project proponent shall 
install system to carryout 
Ambient Air Quality 
monitoring for 
common/criterion 
parameters relevant to the 
main pollutants released 
(e.g. PM10 and PM2.5 in 
reference to PM emission, 
and SO2 and NOx in 
reference to SO2 and NOx 
emissions) within and 
outside the project area at 
least at four locations, 
covering upwind and 
downwind directions. 

Complied 
 
For further details regarding ambient air quality 
monitoring & results, please refer to specific condition no 
1.23 of the EC and CRZ clearance. 
 

2.2 Appropriate Air Pollution 
Control (APC) system shall 
be provided for all the dust 
generating points including 
fugitive dust from all 
vulnerable sources, so as to 
comply prescribed emission 
standards 

Complied.  

For further details regarding the control measures for 
fugitive emissions, please refer specific condition no 1.15 
of the EC and CRZ clearance. 
 

2.3 Shrouding shall be carried 
out in the work site 
enclosing the 
dock/proposed facility area. 

Complied. 
 
Proposed Facilities would be covered on all sides to avoid 
dust discharge from site. 
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This will act as dust curtain 
as well achieving zero dust 
discharge from the site. 
These curtain or shroud will 
be immensely effective in 
restricting disturbance from 
wind in affecting the dry 
dock operations, preventing 
waste dispersion, improving 
working conditions through 
provision of shade for the 
workers. 

APSEZ had provided provision of hydraulic operated spill 
plate & wind screen to retain any accidental spill of dry 
cargo into the sea.  

 
Also, administrative control is taken by providing regular 
training to crane operators to drop the coal from less 
height to reduce fugitive dust emission. 
 
APSEZ also has a dedicated housekeeping staff doing 
rigorous dry housekeeping with mechanized sweeping 
machine round the corner. 
 
Also rest shelter would be provided at the workplace. 

2.4 Dust collectors shall be 
deployed in all areas where 
blasting (surface cleaning) 
and painting operations are 
to be carried out, 
supplemented by stacks for 
effective dispersion. 

Point Noted and Will be complied. 
 

 

2.5 The Vessels shall comply the 
emission norms prescribed 
from time to time. 

Complied. 
 
Ships berthing at Mundra Port complies with MARPOL 
regulations. 
 
No discharge such as bilge wastes, sewage or any other 
liquid wastewater is allowed into marine environment 
inside port limits. 
 
APSEZ has adequate Waste Reception facility as per 
MARPOL and DG Shipping regulations. The port has 
reception facility for all MARPOL waste streams (Annex-
I, Annex-II, Annex-IV & Annex-V) except Annex-VI that is 
generated from vessels. 
 
APSEZL has not received any sewage/liquid waste from 
ships / vessels till date. 
 
As a general practice APSEZ provide facility for receiving 
slop / waste oil from vessels through hose connection 
with oil tankers. These tankers divert slop / waste oil to 
Oil water separator system where water and oil particles 
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are separated. Separated oil is being sold to authorized 
recycler /re-processor. However, no slope / waste oil was 
received during the compliance period. 

2.6 Diesel power generating 
sets proposed as source of 
backup power should be of 
enclosed type and conform 
to rules made under the 
Environment (Protection) 
Act, 1986. The height of 
stack of DG sets should be 
equal to the height needed 
for the combined capacity of 
all proposed DG sets. Use of 
low sulphur diesel. The 
location of the DG sets may 
be decided with in 
consultation with State 
Pollution Control Board. 

Complied.  
 
MUL is supplying uninterrupted power throughout the 
year. However, DG sets have been kept as stand-by for 
Emergency power shutdown. DG sets used is confirming 
to CPCB standards. 
 
Nos. of D.G. Sets: 21 
Frequency of Monitoring: Six Monthly 
 
Summary of DG stack monitoring is mentioned below: - 
 

Results of DG Stack Monitoring 

Monitoring Period: April - 2024 to September - 2024 

Sr. 
No. 

Parameter Unit MIN MAX AVERAGE 

1 
Particulate 
Matter   

mg/Nm3 16.11 28.19 21.77 

2 
Sulphur 
Dioxide 

ppm 7.12 16.24 10.86 

3 
Oxide of 
Nitrogen 

ppm 17.39 28.73 23.49 

 
Six monthly DG stack monitoring reports for duration 
Apr’24 to Sep’24 attached as Annexure – 10. 

2.7 A detailed traffic 
management and traffic 
decongestion plan shall be 
drawn up to ensure that the 
current level of service of 
the roads within a 05 kms 
radius of the project is 
maintained and improved 
upon after the 
implementation of the 
project. This plan should be 
based on cumulative impact 
of all development and 
increased habitation being 

Complied.  
 
APSEZ is well connected with a National Highway (NH-
8A) and State Highway (SH-6). The National and State 
highways have connections to other major roads, cities 
and parts of the country such as the Delhi Mumbai 
Industrial Corridor, NH-14, SH-48, etc. In addition to them 
the port has 7 approach roads connecting to state and 
national highways for easy cargo movement. The port 
also has a good rail connectivity, and it is the first port in 
India connected by double stack container rail facility. 
 
As part of the traffic assessment, expansion of 8 nos. of 
roads and laying 9 nos. of internal road connectivity to 
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carried out or proposed to 
be carried out by the project 
or other agencies in this 05 
Kms radius of the site in 
different scenarios of space 
and time and the traffic 
management plan shall be 
duly validated and certified 
by the State Urban 
Development department 
and the P.W.D./ competent 
authority for road 
augmentation and shall also 
have their consent to the 
implementation of 
components of the plan 
which involve the 
participation of these 
departments. 

handle the traffic due to proposed development based on 
future requirement with obtaining requisite permission 
from concerned authorities. 
 
 
 
 

3. Water Quality Monitoring And Preservation 
 
3.1 The Project proponent shall 

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

Complied  
 
For further details please refer compliance to specific 
condition no 1.13 of the EC and CRZ clearance. 
  

3.2 Appropriate measures must 
be taken while undertaking 
digging activities to avoid 
any likely degradation of 
water quality. Silt curtains 
shall be used to contain the 
spreading of suspended 
sediment during dredging 
within the dredging area. 

Complied. 
 
 
During dredging activities all the recommendations such 
as use of silt curtains, disposing of dredged material at a 
specific point into offshore location, etc. would be 
implemented. 
 
Entire quantity of dredged material is being used for 
reclamation activities only; no disposal is carried out in 
the sea. No capital dredging activities are carried out 
during the current compliance period. 

3.3 No ships docking at the 
proposed project site will 
discharge its on-board 

Point Noted and Agreed 
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waste water untreated in to 
the estuary/ channel. All 
such wastewater load will be 
diverted to the proposed 
Effluent Treatment Plant of 
the project site. 

Ships berthing at Mundra Port comply with MARPOL 
regulations. 
 
No discharge such as bilge wastes, sewage or any other 
liquid wastewater is allowed into marine environment 
inside port limits. 
 
APSEZ has adequate Waste Reception facility as per 
MARPOL and DG Shipping regulations. The port has 
reception facility for all MARPOL waste streams (Annex-
I, Annex-II, Annex-IV & Annex-V) except Annex-VI that is 
generated from vessels. 
 
APSEZL has not received any sewage/liquid waste from 
ships / vessels till date. 
 
As a general practice APSEZ provide facility for receiving 
slop / waste oil from vessels through hose connection 
with oil tankers. These tankers divert slop / waste oil to 
Oil water separator system where water and oil particles 
are separated. Separated oil is being sold to authorized 
recycler /re-processor. However, no slope / waste oil was 
received during the compliance period. 

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

Complied. 
 
For further details regarding oil spill contingency plan, 
please refer specific condition no 1.17 of the EC and CRZ 
clearance. 

3.5 The project proponents will 
draw up and implement a 
plan for the management of 
temperature differences 
between intake waters and 
discharge waters. 

Complied. 
 
Marine monitoring is being carried out by the M/s Adani 
Power (Mundra) Limited at the marine outfall locations 
and reports is being submitted to the concerned 
authorities on regular basis. Monitoring Report attached 
as Annexure 10. 

3.6 Spillage of fuel / engine oil 
and lubricants from the 
construction site are a 
source of organic pollution 
which impacts marine life. 
This shall be prevented by 
suitable precautions and 

Complied. 
 
For further details regarding oil spill contingency plan, 
please refer specific condition no 1.18 of the EC and CRZ 
clearance. 
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also by providing necessary 
mechanisms to trap the 
spillage. 

3.7 Total freshwater use shall 
not exceed the proposed 
requirement as provided in 
the project details. Prior 
permission from competent 
authority shall be obtained 
for use of fresh water. 

Complied. 
 
APSEZ sources its water for various project activities 
from the desalination plant of APSEZ and/or water 
through Gujarat Water Infrastructure Limited (GWIL). 
Average water consumption for entire APSEZ area is 5.34 
MLD during compliance period i.e. Apr’24 to Sep’24. 
 
Additional capacity of desalination plant will be 
developed to fulfill the freshwater requirement of APSEZ 
in line with expansion activity as well as future business 
requirement. 

3.8 Sewage Treatment Plant 
shall be provided to treat the 
wastewater generated from 
the project. Treated water 
shall be reused for 
horticulture, flushing, 
backwash, HVAC purposes 
and dust suppression. 

Point Noted and Agreed 
 
Entire quantity of sewage generated is being treated in 
designated ETP / STP and treated sewage conforming 
with GPCB standard is fully utilized for Horticulture 
purposes. 
 

Location Capacity 

Quantity of 
Treated Water 

(Avg. from Apr’24 
to Sep’24) 

Type of 
ETP / STP 

LT 265 KLD 71.13 KLD 
Activated 

Sludge 
West 
Port 

55 KLD 15.54 KLD FAB 

 
 
Third party analysis of the treated water is being carried 
out once in a month at ETP & twice in a month at West 
Port by NABL and MoEF&CC accredited agency namely 
M/s.  Unistar Environment and Research Labs Pvt. Ltd., 
Vapi.  Summary of the same for duration from Apr’24 to 
Sep’24 is mentioned below. 
 

Parameter Unit Min Max Average 
Perm. 
Limit$ 

Industrial Effluent / Sewage (For ETP) 

3.9 A certificate from the 
competent authority for 
discharging treated 
effluent/ untreated 
effluents into the public 
sewer/ disposal/drainage 
systems along with the final 
disposal point should be 
obtained. 
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pH -- 6.87 7.51 7.13 
6.5 – 
8.5 

TSS mg/L 22 46 31 100 
TDS mg/L 629 1318 914 2100 
COD mg/L 82.10 92.00 87.58 100 

BOD (3 Days 
@ 27oC) 

mg/L 
24 27 25.4 

30 

Ammonical 
Nitrogen as 

NH3-N 
mg/L 

15.80 34.40 28.60 
50 

Domestic Sewage (For STP) 

pH -- 
7.11 7.88 7.40 6.5 – 

8.5 
TSS mg/L 14.00 28.00 21.00 100 

BOD (3 Days 
@ 27 oC) 

mg/L 
9.00 18.00 15.08 

30 

Residual 
Chlorine 

ppm 
0.59 0.78 0.69 Min. 

0.5 

Fecal 
Coliform 

MPN/ 
100 
ml 

50.00 90.00 70.00 
<1000 

$ as per CC&A granted by GPCB 
Values recorded confirms to the stipulated standards. 

 
Monitoring and analysis of ETP and STP treated waste is 
also carried out regularly through in-house laboratory for 
the parameters such as pH, TDS, TSS, COD, Chlorides, and 
residual chlorine. 

3.10 No diversion of the natural 
course of the river shall be 
made without prior 
permission from the Ministry 
of Water resources. 

Complied. 
 
For further details please refer specific condition no 1.13 
of the EC and CRZ clearance. 

3.11 All the erosion control 
measures shall be taken at 
water front facilities. Earth 
protection work shall be 
carried out to avoid erosion 
of soil from the 
shoreline/boundary line 
from the land area into the 
marine water body. 

Being Complied 
 
Shoreline change study was carried out by M/s. Gujarat 
Institute of Desert Ecology, Bhuj in 2022 as a part of the 
Environmental Management Plan (EMP) compliance with 
the CIA study. The cost of said study was INR 17.39 Lacs. 
 
In the present study, the rate of shoreline changes 
statistics on a time series of multiple shoreline positions 
of a totally 43 km coastline stretches (16 km on the west 
side and 27 km on the east side of Adani main port) on 
either side of Adani Ports and Special Economic Zone Ltd 
(APSEZL) has been taken into account for the calculation 
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by using satellite images. 
 
As a part of the NGT direction, the shoreline change 
analysis has been carried out for the years 2015-2022 to 
study the immediate changes after the commissioning of 
the port and initiation of the activities (September 2015) 
for short-term variation for the year 2015-2022 using EPR 
method has been carried out. 
 
The details of the rate of shoreline changes (Short 
interval time) recorded from 2015 to 2022 are 
summarized in below table. 
 

Period 
Name of the 

block 

Average 
Shoreline 
Change 

(M/Year) 

Shoreline Change(M) 
Maximum 
Accretion 

Maximum 
Erosion 

2015-
2022 

West Port -11.43 39.86 -78.68 

Eastern side -26.60 191.32 -165.19 

 
The Shoreline Change Assessment Study report of GUIDE 
is attached as Annexure 21. 
 

4. Noise Monitoring And Prevention 
 
4.1 Noise level survey shall be 

carried as per the prescribed 
guidelines and report in this 
regard shall be submitted to 
Regional Officer of the 
Ministry as a part of six-
monthly compliance report. 

Complied. 
 
Ambient Noise monitoring is being carried out by NABL 
accredited and MoEF&CC authorized agency namely M/s. 
Unistar Environment and Research Labs Pvt. Ltd., 
 
Summary of the same for duration from Apr’24 to Sep’24 
is mentioned below: 
 
Noise sampling locations & frequency: 10 nos. (once in a 
month) 

Noise Unit Leq Min Leq Max Leq Ave. 
Leq 

Perm. 
Limit* 

Day Time dB(A) 57.60 68.70 64.44 75 
Night 
Time 

dB(A) 
57.50 64.70 61.46 

70 

$ as per NAAQ standards, 2009 
* as per CC&A granted by GPCB 

Values recorded confirms to the stipulated standards. 
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Please refer Annexure – 10 for detailed analysis reports. 
Approx. INR 6.11 Lakh is spent for all environmental 
monitoring activities during the FY 2024-25 (till Sep’24) 
for overall APSEZ, Mundra. 
 
Ambient noise quality monitoring in surrounding villages 
is being carried out by M/s. Adani Power (Mundra) 
Limited, Mundra through NABL accredited and MoEF&CC 
authorized agency namely M/s. UniStar Environment & 
Research Labs Pvt. Ltd. and monitoring reports of the 
same are also enclosed in Annexure – 10. 

4.2 Noise from vehicles, power 
machinery and equipment 
on-site should not exceed 
the prescribed limit. 
Equipment should be 
regularly serviced. Attention 
should also be given to 
muffler maintenance and 
enclosure of noisy 
equipment’s. 

Complied. 
 
This reply covers condition no 4.2 and 4.3. 
 
For operation phase, following noise control measures 
are taken: 

• All Emergency DG sets were installed with acoustic 
enclosures confirming EPA norms. 

• Proper maintenance of equipment’s / plant 
machineries is being done on regular basis. 

• Green Belt has been developed at roadsides and 
operational areas. 
 

Traffic control measures such as signage, speed 
regulation, traffic guides etc. are in place to reduce the 
unnecessary honking by cargo vehicles. 
 

4.3 Acoustic enclosures for DG 
sets, noise barriers for 
ground-run bays, ear plugs 
for operating personnel shall 
be implemented as 
mitigation measures for 
noise impact due to ground 
sources. 

4.4 The ambient noise levels 
should conform to the 
standards prescribed under 
E(P)A Rules, 1986 viz. 75 
dB(A) during day time and 
70 dB(A) during night time. 

Complied. 
 
Existing D.G. Sets provided conforming to the standards 
prescribed under E(P)A Rules, 1986 only and the same 
will be continued during proposed expansion activity 
also. 

5. Energy Conservation Measures 
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5.1 Provide solar power 
generation on roof tops of 
buildings, for solar light 
system for all common 
areas, streetlights, parking 
around project area and 
maintain the same regularly; 

Complied. 
 
For further details regarding renewable energy 
installation and usage, please refer specific condition no 
1.27 of the EC and CRZ clearance. 
 
 

5.2 Provide LED lights in offices 
and project areas. 

Complied. 
 
The conventional lights have been Switched over from 
(HPSV) to Energy Efficient LED lighting with automation 
motion sensor in APSEZ area which has reduced the 
energy consumption. 
  

6. Waste Management 
 
6.1 Dredged material shall be 

disposed safely in the 
designated areas. 

Complied. 
 
For further details regarding disposal of dredged 
material, please refer compliance of Water Quality 
Monitoring and Preservation condition no 3.2 of the EC 
and CRZ clearance. 
 

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

Being Complied. 
 
 
 
For further details regarding shoreline change, please 
refer Water Quality Monitoring And Preservation 
condition no 3.11 of the EC and CRZ clearance. 
 

6.3 Necessary arrangements for 
the treatment of the 
effluents and solid wastes 
must be made and it must be 
ensured that they conform 
to the standards laid down 
by the competent 
authorities including the 
Central or State Pollution 

Complied 
 
 
For further details regarding treatment of effluents, 
please refer Water Quality Monitoring And Preservation 
condition no 3.8 & 3.9 of the EC and CRZ clearance. 
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Control Board and under the 
Environment (Protection) 
Act, 1986. 

6.4 The solid wastes shall be 
managed and disposed as 
per the norms of the Solid 
Waste Management Rules, 
2016. 

Complied. 
 
This reply covers condition no 6.4, 6.5, 6.6 & 6.7. 
 
Waste Management – APSEZ has adopted 5R concept for 
environmentally sound management of different types of 
solid & liquid wastes. Please refer below details about 
management of each type of waste. 
 
Non-Hazardous Solid Waste: A well-established system 
for segregation of dry & wet waste is in place. All wet 
waste (Organic waste) is being segregated & utilized for 
compost manufacturing and/or biogas generation for 
cooking purpose. The compost is further used by in house 
horticulture team for greenbelt development. Whereas 
dry recyclable waste is being sorted in various categories. 
Presently manual sorting is being done for sorting of 
different types of solid waste. Segregated recyclable 
materials such as Paper, Plastic, Cardboard, PET Bottles, 
and Glasses, etc. are then sent to respective recycling 
units, whereas remaining non-recyclable waste is bailed 
and sent to cement plant (M/s. Ambuja Cement Ltd., 
Kodinar) for Co-processing as RDF (Refused Derived 
Fuel). 
 
APSEZ, Mundra is certified for Zero Waste to Landfill 
management system (ZWTL MS 2020) by TUVRheinland 
India Pvt. Ltd.  
 
Hazardous & Other Waste: 

• E – Waste is being sold to GPCB registered recyclers 
namely M/s. Galaxy Recycling, Rajkot.  

• Used Batteries are being sold to GPCB registered 
recyclers namely M/s. Sabnam Enterprise, Kutch and 
M/s. S K Metal Industries, Rajkot. 

• Solid Hazardous Waste is being disposed through co-
processing / incineration through common facility i.e. 
M/s. Saurashtra Enviro Projects Pvt. Ltd., Bhachau, 
Safe Enviro Private Limited, Bharuch and/or cement 

6.5 Any wastes from 
construction and demolition 
activities related thereto 
shall be managed so as to 
strictly conform to the 
Construction and 
Demolition Waste 
Management Rules, 2016. 

6.6 A certificate from the 
competent authority 
handling municipal solid 
wastes should be obtained, 
indicating the existing civic 
capacities of handling and 
their adequacy to cater to 
the M.S.W. generated from 
project. 

6.7 Used CFLs and TFLs should 
be properly collected and 
disposed off/sent for 
recycling as per the 
prevailing guidelines/ rules 
of the regulatory authority 
to avoid mercury 
contamination. 
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industries of Ambuja Cement Ltd., Kodinar.  
Used/Waste Oil is being sold to GPCB authorized 
recyclers / re-processors namely M/s. Western India 
Petro Chem Ind - Bhavnagar, Aviation Corporation - 
Kutch & Aroma Petrochem - Bhavnagar. It is also being 
reused within organization for lubrication purpose. 

• Discarded drums / barrels are being sold to authorized 
decontamination facility i.e. M/s. Jawrawala 
Petroleum, Ahmedabad. It is also being reused within 
organization for filling hazardous waste. 

• Solid hazardous waste i.e. Tank bottom sludge was 
being sold to authorized recycler namely M/s. Mundra 
Oil Pvt. Ltd., Mundra for recycling. 

• Expired paint materials was being disposed by 
incineration through common facility i.e. M/s. 
Saurashtra Enviro Projects Pvt. Ltd., Bhachau.  

• Downgrade chemicals generated from cleaning of 
storage tanks / pipelines were being sold to authorized 
solvent recovery facilities namely M/s. Acquire 
Chemicals, Ankleshwar  

• Slop Oil received from vessels is treated to separate 
water and oil particles in Oil Water Separator system. 
Separated oil from the same is being sold to 
authorized recycler / reprocessor namely M/s. Western 
India Petro Chem Ind - Bhavnagar, Aviation 
Corporation - Kutch & Aroma Petrochem – Bhavnagar 
and water is sent to ETP for further treatment. 

• However, during the compliance period, there was no 
generation and disposal of Sludge & Filters 
contaminated with oil, Tank Bottom sludge, 
Asbestoses Waste, Glass wool Waste (Thermal 
Insulation Material), Downgrade Chemicals, Waste Oil 
and Expired Paint Material. 

• Bio medical waste generated from OHCs and Adani 
Hospital is being disposed at Common Bio Medical 
Waste Treatment Facility namely M/s. Distromed 
Kutch Services Pvt. Ltd., Bhuj. 

• Horticulture waste is collected from various green belt 
areas and it is using for making manure and manure is 
being utilizing in horticulture purpose within plant 
premises. 
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Details of permissions / agreements of hazardous waste 
authorized vendors attached as Annexure 22. 
 
The following table summarizes the waste management 
practice (from Apr’24 to Sep’24) for different types of 
wastes at APSEZ: 
 

Type of 
Waste 

Name of Waste Quantity 
(MT) 

Disposal Method 

Hazardous 
Waste 

Used / Spent / 
Waste Oil 

86.88 Sell to registered 
recycler  

Pig Waste 5.07 Co-processing at 
cement industries  

Oily Cotton 
Waste 

39.8 Co-processing at 
cement industries  

ETP Sludge 15.07 Co-processing at 
cement industries  

Discarded 
Containers / 
Barrels 

0.57 Sell to registered 
recycler  

Non-
Hazardous 
Waste 

Wet Waste (Food 
waste + Organic 
waste) 

537.95 Converted to 
Manure for 
Horticulture use / 
Biogas for cooking 
purpose  

Recyclables Dry 
Waste / Scrap 

1938.24 After recovery sent 
for recycling / 
Reuse within 
premises  

RDF (Non 
Recyclable 
Waste) 

145.88 Co-processing at 
cement industries  

Horticulture 
Waste 

359.15 Used for making of 
manure and utilize 
for horticulture 
purpose  

Other 
Waste 

E-Waste 15.07 Sell to registered 
recycler  

Bio Medical 
Waste 

4.807 To approved 
CBWTF Site and 
registered recyclers  

Battery Waste 3.04 Sell to registered 
recycler  

 
 

6.8 Oil spill contingency plan 
shall be prepared and part of 
DMP to tackle emergencies. 

Complied. 
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The equipment and recovery 
of oil from a spill would be 
assessed. Guidelines given 
in MARPOL and Shipping 
Acts for oil spill 
management would be 
followed. Mechanism for 
integration of terminals oil 
contingency plan with the 
overall area contingency 
plan under the co-ordination 
of Coast should be covered. 

For further details regarding oil spill contingency plan, 
please refer specific condition no 1.18 of the EC and CRZ 
clearance & regarding MARPOL guideline details please 
refer to Air Quality Monitoring and Preservation 
condition 2.5. 
 
 

7. Green Belt 
 
7.1 Green belt shall be 

developed in area as 
provided in project details 
with a native tree species in 
accordance with CPCB 
guidelines. 

Being Complied 
 
This reply covers condition no 7.1 and 7.2. 
 
APSEZ has developed its own “Dept. of Horticulture” 
which is taking measures/ steps for terrestrial greening 
as well as mangrove plantation. 
 
The species such as Ficus Infectoria, Ficus religiosa, 
Terminalia arjuna, Cocos nucifera, Washingtonia fillifera, 
Casurina spp., Azadirachta Indica, Eucalyptus spp., 
Jatropha curacus, Ficus bengalensis, Subabool spp., 
Casia fistula, Date Palm and Delonix regia are grown 
within APSEZ area. 
 
Within the port areas approx. 189.41 hectare of greenbelt 
having 461349 trees with the density of 2435 trees per 
hectare is developed till date within port premises. So, far 
APSEZ has developed 457.99 ha. area as greenbelt with 
plantation of more than 9.06 Lacs saplings within the 
APSEZ area. 
 
Please refer Annexure – 23 for further details regarding 
greenbelt development, mangrove afforestation and 
updated green belt development plan. The spent budget 
of Horticulture Department for the period of financial 
year 2024-25 is INR 831 lacs and 253 lacs of allocated 
budget has spent (till Sep’24) during the FY 2024-25. 

7.2 Topsoil shall be separately 
stored and used in the 
development of green belt. 
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Additional greenbelt will be developed during proposed 
expansion activity as approved in EC & CRZ Clearance. 

8. Marine Ecology 
 
8.1 Dredging shall not be carried 

out during the fish breeding 
and spawning seasons. 

Complied. 
 
Dredging activity is being done  in non-fish breeding and 
spawning seasons and dredged material is being 
disposed-off in line permission granted in EC & CRZ 
Clearance. 

8.2 Dredging, etc shall be 
carried out in the confined 
manner to reduce the 
impacts on marine 
environment. 

Complied. 
 
For further details regarding dredging activity control 
measures, please refer Water Quality Monitoring And 
Preservation condition no 3.2 of the EC and CRZ 
clearance. 

8.3 The dredging schedule shall 
be so planned that the 
turbidity developed is 
dispersed soon enough to 
prevent any stress on the 
fish population. 

Point Noted and Agreed 
 
 

8.4 While carrying out dredging, 
an independent monitoring 
shall be carried out through 
a Government 
Agency/Institute to assess 
the impact, and necessary 
measures shall be taken on 
priority basis if any adverse 
impact is observed. 

Being Complied 
 
All construction and operation activities as well as 

dredging and reclamation activities would be carried out 
as per approved permission. Further all the 
recommendation made in the EIA report would be 
implemented while carrying out dredging activity. 
 
For further details regarding marine ecology monitoring, 
please refer specific condition no 1.12 of the EC and CRZ 
clearance. 

8.5 A detailed marine 
biodiversity management 
plan shall be prepared 
through the NIO or any other 
institute of repute on 
marine, brackish water and 
fresh water ecology and 

Point Noted and Agreed 
 
We will comply with all the recommendations suggested 
in EIA study report prepared by NABET accredited agency 
and validated by reputed agency i.e. GUIDE, Bhuj. 
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From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

biodiversity and submitted 
to and implemented to the 
satisfaction of the State 
Biodiversity Board and the 
CRZ authority. The report 
shall be based on a study of 
the impact of the project 
activities on the intertidal 
biotopes, corals and coral 
communities, molluscs, sea 
grasses, sea weeds, sub-tidal 
habitats, fishes, other 
marine and aquatic micro, 
macro and mega flora and 
fauna including benthos, 
plankton, turtles, birds etc. 
as also the productivity. The 
data collection and impact 
assessment shall be as per 
standards survey methods 
and include underwater 
photography. 

However, A reputed organization will be engaged to 
prepare marine biodiversity management plan. The same 
will be submitted to State Biodiversity Board and the CRZ 
authority for their examination and approval also. 
 
 
 
 

8.6 Marine ecology shall be 
monitored regularly also in 
terms of sea weeds, sea 
grasses, mudflats, sand 
dunes, fisheries, 
echinoderms, shrimps, 
turtles, corals, coastal 
vegetation, mangroves and 
other marine biodiversity 
components including all 
micro, macro and mega 
floral and faunal 
components of marine 
biodiversity. 

Complied. 
 
For further details regarding marine ecology monitoring, 
please refer specific condition no 1.12 of the EC and CRZ 
clearance. 
 

8.7 The project proponent shall 
ensure that water traffic 
does not impact the aquatic 
wildlife sanctuaries that fall 
along the stretch of the 
river. 

Being Complied. 
 
A VTMS service for Gulf of Kutch is operated by 
Directorate General of Lighthouses and Lightships 
(DGLL), Govt. of India. 
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To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

APSEZ is practicing well defined traffic control 
procedure. Marine Control of APSEZ provides traffic 
update to vessels in Mundra Port Limit on VHF Channel- 
77. Arrival and departure information in Gulf of Kutch is 
provided to VTMS information cell through an agent or 
directly by sending an e-mail to vtsmanagergulfofkutch 
@ yahoo.com and vtsgok@yahoo.com. 
 
Mundra port has subscribed and taking VTMS feed from 
Kandla from link www.vts.gov.in. 

9. Public Hearing And Human Health Issues 
 
9.1 The workspace shall be 

maintained as per 
international standards for 
occupational health and 
safety with provision of 
fresh air respirators, 
blowers, and fans to prevent 
any accumulation and 
inhalation of undesirable 
levels of pollutants including 
VOCs. 

Complied. 
 
APSEZ has obtained ISO 45001:2018 certification for 

Occupational health and safety management systems to 
systematically manage health and safety risks and is fully 
implemented. Copy of the same attached as Annexure 
24. 
 
APSEZ has established Occupational Health Center & 
First Aid facility at different locations within SEZ, which 
will be utilized during entire construction as well as 
operation phase of SEZ project. In case of emergency 
situation requiring higher level of treatment, the facilities 
at Adani hospital (multi-Specialty) having 110 bedded 
facilities located with SEZ area can be utilized. 

9.2 Workers shall be strictly 
enforced to wear personal 
protective equipments like 
dust mask, earmuffs or ear 
plugs, whenever and 
wherever necessary/ 
required. Special visco-
elastic gloves will be used by 
labour exposed to hazards 
from vibration. 

Complied 
 
APSEZ has provided job specific safety PPE’s to all 
workers and wearing of safety PPE’s is strictly 
implemented within port premises 
 
Further, Safety awareness training is also provided to 
workers about work related PPE’s. 

9.3 In case of repair of any old 
vessels, excessive care shall 
be taken while handling 
Asbestos & Freon gas. 

Being Complied. 
 
No repair activity of any old vessel is being permitted 
within APSEZ’s Port premises. 
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Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

Besides, fully enclosed 
covering should be provided 
for the temporary storage of 
asbestos materials at site 
before disposal to CTSDF. 

9.4 Safety training shall be 
given to all workers specific 
to their work area and every 
worker and employee will be 
engaged in fire hazard 
awareness training and 
mock drills which will be 
conducted regularly. All 
standard safety and 
occupational hazard 
measures shall be 
implemented and monitored 
by the concerned officials to 
prevent the occurrence of 
untoward incidents/ 
accidents. 

Complied 
 
Regular Toolbox Talk (TBT) and fire & safety training is 
being imparted by the fire & safety department.  
 
Regular drills are being conducted for the effectiveness 
of the system. There were 6 drills conducted for various 
scenarios during compliance period (Apr’24 to Sep’24) as 
mentioned below. 
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To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
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Conditions as per clearance 
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Compliance Status as on 
30-09-2024 

Sr. 
No. 

Location 
Month 

Scenario 

1.  

Canteen 
area, 

ACMTPL 
Sep’24 

Assuming that one driver was 
started vomiting due to food 
poisoning while taking meal. 
Canteen supervisor Mr. Kiran 
Kumar Immediately informed to 
Admin in charge, OHC and 
Safety Department 

2.  
Encloser – 

09, TLF-09, 
Loading Bay 

Sep’24 

Chemical Spillage (Methanol 
around 300 litter) on loading 
helper due to wrong opening of 
valve for tanker loading at TLF -
09. 

3.  Liquid 
Terminal (00 
line (In front 

of FCC)) 

May’24 

Isolation of Wagon due to fire 
catch on wagon during PY Gas 
Unloading at "00" Line. 

4.  

2L20B1 
container 

AICTPL 
Sep’24 

Scenario was leakage observed 
in container MEDU4000038 
(IMDG class 08, UN 1760) 
placed at 2L20B1, yard 
supervisor informed to duty 
superintendent by means of 
VHF and Duty superintendent 
informed to Tower control of 
AICTPL. Tower control informed 
to Fire services, OHC, Security, 
ERT, Terminal head, POC, 
department regarding 
emergency 

5.  

FB-01 
refrigerated 
storage tank, 
Mundra LPG 
Terminal Pvt 

Ltd 

Sep’24 

While monitoring the DCS at 
CCR, CCR operator recognize 
that Gas Detector #202, 
activates which resulted in 
alarm on DCS screen, CCR 
operator informs shift in charge 
and asked him to evaluate the 
situation, where shift in charge 
confirmed about the leak, CCR 
immediately informed all the 
stakeholders and further 
emergency declared by site 
incidence controller, fire team 
started precautionary water 
spraying by using water 
monitors further leak was 
arrested by mechanical team 
and ensured zero % LEL by 
safety team along with all the 
stakeholders. 
All clear message declared, and 
emergency scenario 
communicated to all the 
employees at assembly point. 
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To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

Safety Mock drill report (latest report) conducted during 
the compliance period is enclosed as Annexure – 16. 

9.5 Emergency preparedness 
plan based on the Hazard 
identification and Risk 
Assessment (HIRA) and 
Disaster Management Plan 
shall be implemented. 

Complied 
 
Emergency preparedness plan based on the Hazard 
identification and Risk Assessment (HIRA) and Disaster 
Management Plan is being implemented. On site 
Emergency plan attached as Annexure 15. 

9.6 Provision shall be made for 
the housing of construction 
labour within the site with 
all necessary infrastructure 
and facilities such as fuel for 
cooking, mobile toilets, 
mobile STP, safe drinking 
water, medical health care, 
crèche etc. The housing may 
be in the form of temporary 
structures to be removed 
after the completion of the 
project. 

Complied 
 
Workers engaged in construction activities would be 
mainly from nearby villages hence there would be no 
requirement of infrastructure and facilities such as fuel 
for cooking, mobile toilets, mobile STP. 
 
Existing facilities for drinking water, toilet & rest shelter 
would be utilized by workers. 

9.7 Occupational health 
surveillance of the workers 
shall be done on a regular 
basis. 

Complied. 
 
Annual health checkup is being carried out on regular 
basis and submit as a part of Half yearly EC compliance. 
Latest health checkup report is attached as Annexure 25. 

10. Environment Responsibility 
 
10.1 The company shall have a 

well laid down 
environmental policy duly 
approved by the Board of 
Directors. The 
environmental policy should 
prescribe for standard 
operating procedures to 
have proper checks and 
balances and to bring into 
focus any 
infringements/deviation/viol
ation of the environmental / 
forest /wildlife norms/ 

Complied 
 
Environment Policy duly approved by the Board of 
Directors is in place and updated copy of Environment 
Policy attached as Annexure 26. 
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To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
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No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

conditions. The company 
shall have defined system of 
reporting infringements / 
deviation / violation of the 
environmental / forest / 
wildlife norms / conditions 
and / or shareholders / stake 
holders. The copy of the 
board resolution in this 
regard shall be submitted to 
the MoEF&CC as a part of 
six-monthly report. 

10.2 A separate Environmental 
Cell both at the project and 
company head quarter level, 
with qualified personnel 
shall be set up under the 
control of senior Executive, 
who will directly report to 
the head of the 
organization. 

Complied 
 
APSEZL has a well-structured Environment Management 
Cell, staffed with qualified manpower for implementation 
of the Environment Management Plan at site. Site 
environment head reports to site Chief Executive Officer 
(CEO) and the CEO directly reports to the top 
management. The updated Environment Management 
Cell Organogram is attached as Annexure 27. 

10.3 Action plan for 
implementing EMP and 
environmental conditions 
along with responsibility 
matrix of the company shall 
be prepared and shall be 
duly approved by competent 
authority. The year wise 
funds earmarked for 
environmental protection 
measures shall be kept in 
separate account and not to 
be diverted for any other 
purpose. Year wise progress 
of implementation of action 
plan shall be reported to the 
Ministry/Regional Office 
along with the Six-Monthly 
Compliance Report. 

Complied 
 
Responsibility Matrix for implementation of EMP and 
Environment conditions has been mentioned in approved 
EMP and the same would be implemented. 
 
Separate budget for the Environment protection 
measures is earmarked every year. All environment and 
horticulture activities are considered at corporate level 
and budget allocation is done accordingly. All the 
expenses are recorded in advanced accounting system of 
the organization.  
 
Budget for environmental management measures 
(including horticulture) for the FY 2024-25 is to the tune 
of INR 1340.21 lakh. Out of which, Approx. INR 365.97 
lakh are spent during the year FY 2024-25 (till Sep’24).  
 
Detailed breakup of the expenditures for the past 3 years 
is attached as Annexure – 20. 
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Conditions as per clearance 
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Compliance Status as on 
30-09-2024 

10.4 Self-environmental audit 
shall be conducted annually. 
Every three years third party 
environmental audit shall be 
carried out. 

Point Noted and will be complied. 

11. Miscellaneous 
 
11.1 The project proponent shall 

make public the 
environmental clearance 
granted for their project 
along with the 
environmental conditions 
and safeguards at their cost 
by prominently advertising it 
at least in two local 
newspapers of the District 
or State, of which one shall 
be in the vernacular 
language within seven days 
and in addition this shall also 
be displayed in the project 
proponent’s website 
permanently. 

Complied. 
 
The original copy of the CRZ clearance was obtained on 
13.08.2024 and advertisement (containing informing 
that the EC & CRZ clearance is accorded to the proposed 
project and a copy of clearance letter is available with 
the SPCB and may also be seen at the website of 
MoEF&CC) was given in local Newspaper Kutch Mitra in 
Gujarati (local) language dated 20.08.2024 & 
22.08.2024 and in The Indian Express (English) 
newspaper dated 20.08.2024. Copy of the newspaper 
advertisement is attached as ANNEXURE – 28. 

11.2 The copies of the 
environmental clearance 
shall be submitted by the 
project proponents to the 
Heads of local bodies, 
Panchayats and Municipal 
Bodies in addition to the 
relevant offices of the 
Government who in turn has 
to display the same for 30 
days from the date of 
receipt. 

Complied 
 

The copy of CRZ clearance letter has been submitted to 
the respective concerned authorities the District 
Collector Office, Bhuj, District Industries Centre office, 
Bhuj, GPCB Reginal Office, Gandhidham, GPCB Head 
Office, Gandhinagar, Sub District Magistrate office, 
Mundra, Mamlatdar Office, Mundra, and Taluka Vikas 
Adhikari office, Mundra. with the request for display at 
least for 30 days. The acknowledgements are attached 
as ANNEXURE – 29. 
 
A copy of the EC & CRZ Clearance letter is uploaded on APSEZ 
web site https://www.adaniports.com /ports-downloads. 

11.3 The project proponent shall 
upload the status of 
compliance of the stipulated 
environment clearance 

Point noted and being complied. 
 
As our project for Expansion of Waterfront Development 
Plan of Mundra Port development work is ongoing as per 
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conditions, including results 
of monitored data on their 
website and update the 
same on half-yearly basis. 

business requirement, hence we are submitting first half 
yearly compliance report to all the concerned authorities 
for the period Apr’24 to Sep’24 and now onwards we will 
submit half yearly compliance report on regular basis 
within defined timeline. 
 
Copy of the same will be also uploaded on our web site 
https://www.adaniports.com /ports-downloads. 
 

11.4 The project proponent shall 
submit six-monthly reports 
on the status of the 
compliance of the stipulated 
environmental conditions on 
the website of the ministry 
of Environment, Forest and 
Climate Change at 
environment clearance 
portal. 

Point noted and being complied. 
 
As our project for Expansion of Waterfront Development 
Plan of Mundra Port development work is ongoing as per 
business requirement, hence we are submitting first half 
yearly compliance report to all the concerned authorities 
for the period Apr’24 to Sep’24 and now onwards we will 
submit half yearly compliance report on regular basis 
within defined timeline. 
 

11.5 The project proponent shall 
submit the environmental 
statement for each financial 
year in Form-V to the 
concerned State Pollution 
Control Board as prescribed 
under the Environment 
(Protection) Rules, 1986, as 
amended subsequently and 
put on the website of the 
company. 

Complied. 
 
Environmental statement for each financial year is 
submitted to GPCB. The same for the FY ending 
31.03.2024 in Form-V for existing permission is 
submitted to GPCB vide our letter dated 2nd September, 
2024. The acknowledgement copy of the Environmental 
Statement (Form V) of FY 2023-24 is attached as 
Annexure - 30. Copy of the submitted Environmental 
Statement FY 2023-24 is also available on our web site 
https://www.adaniports.com/ports-downloads. 
 

11.6 The criteria pollutant levels 
namely; PM2.5, PM10, SO2, 
NOx (ambient levels) 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. 

Complied 
 
For further details regarding the ambient air monitoring 
& results, please refer to specific condition no 1.15 of the 
EC and CRZ clearance. 
 
Pollutants levels is being displayed at Main gate of Main 
Port & West Port on regular basis. 
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30-09-2024 

11.7 The project authorities must 
strictly adhere to the 
stipulations made by the 
State Pollution Control 
Board and the State 
Government. 

Point Noted and Agreed 

11.
8 

The project proponent shall 
abide by all the 
commitments and 
recommendations made in 
the EIA/EMP report, 
commitment made during 
Public Hearing and also that 
during their presentation to 
the Expert Appraisal 
Committee. 

Point Noted and Agreed. 
 

11.9 No further expansion or 
modifications in the project 
shall be carried out without 
prior approval of the 
Ministry of Environment, 
Forests and Climate Change 
(MoEF&CC). 

Point Noted and Agreed. 
 

11.10 Concealing factual data or 
submission of 
false/fabricated data may 
result in revocation of this 
environmental clearance 
and attract action under the 
provisions of Environment 
(Protection) Act, 1986. 

Point Noted and Agreed. 
 

11.11 The Ministry may revoke or 
suspend the clearance, if 
implementation of any of 
the above conditions is not 
satisfactory under the 
provisions of the 
Environmental (Protection) 
Act, 1986, to ensure 
effective implementation of 
the suggested safeguard 

Point Noted and Agreed. 
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measures in a time bound 
and satisfactory manner. 

11.12 The Ministry reserves the 
right to stipulate additional 
conditions if found 
necessary. The Company in a 
time bound manner shall 
implement these conditions. 

Point Noted and Agreed. 
 

11.13 The Regional Office of this 
Ministry shall monitor 
compliance of the stipulated 
conditions. The project 
authorities should extend 
full cooperation to the 
officer (s) of the Regional 
Office by furnishing the 
requisite data / 
information/monitoring 
reports. 

Point Noted and Agreed. 
 

11.14 The above conditions shall 
be enforced, inter-alia under 
the provisions of the Water 
(Prevention & Control of 
Pollution) Act, 1974, the Air 
(Prevention & Control of 
Pollution) Act, 1981, the 
Environment (Protection) 
Act, 1986, Hazardous and 
Other Wastes (Management 
and Transboundary 
Movement) Rules, 2016 and 
the Public Liability 
Insurance Act, 1991 along 
with their amendments and 
Rules and any other orders 
passed by the Hon'ble 
Supreme Court of India / 
High Courts and any other 
Court of Law relating to the 
subject matter. 

Point Noted and Agreed. 
 

11.15 Any appeal against this EC 
shall lie with the National 

Point Noted and Agreed. 
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Sr. 
No. 

Conditions as per clearance 
letter 

Compliance Status as on 
30-09-2024 

Green Tribunal, if preferred, 
within a period of 30 days as 
prescribed under Section 16 
of the National Green 
Tribunal Act, 2010. 

12. Specific Conditions 

12.1 The unit shall make the 
arrangement for protection 
of possible fire hazards 
during manufacturing 
process in material handling. 
Firefighting system shall be 
as per the norms. 

Complied 
 
With respect to onshore facilities tug (Dolphin-11) has a 
firefighting system of 1200 m3/hr. along with 20-ton 
lifting “A” frame and diving support facility for support at 
offshore. 
 
With respect to onshore facilities valve station, pumping 
station and transportation pipeline, foam base fire 
tender, fire water network is available. Fire-fighting 
system has been installed and maintained to meet 
emergency situations. Additionally for emergencies, 
emergency DG Set is provided for fire water pumps to 
ensure continuous water supply for firefighting purpose. 
Detail information on firefighting facility available at 
APSEZ attached as Annexure 31. 
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ANNEXURE – A 

CRZ Recommendation Compliance 
Report of WFDP Expansion 
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Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 
Half yearly Compliance report of CRZ recommendation for “Proposed expansion of 

Waterfront Development Plan of Mundra Port” by M/s. Adani Ports and SEZ Limited, 

Mundra, Kachchh District, Gujarat” vide Letter No. ENV/10/2024/37/T dated 20th April, 

2024. 

 
Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 

Specific Conditions 

1 APSEZ shall ensure that all 
the proposed activities as 
part of expansion are carried 
out within the ambit of the 
earlier approved Waterfront 
Development Plan and no 
new additional reclamation 
will be carried out outside. 

Complied.  
 
All the proposed activities as part of expansion are being 
/ will be carried out within the ambit of the earlier 
approved Waterfront Development Plan and no new 
additional reclamation will be carried out outside the 
approved area of WFDP EC granted in Jan-2009. 
 
Please refer to compliance of EC & CRZ clearance specific 
condition no 1.1 for further details. 

2 APSEZ shall have to comply 
with all the directions issued 
by the Ministry of 
Environment, Forest and 
Climate Change, 
Government of India from 
time to time for APSEZ. 

Point Noted and agreed. 

3 APSEZ shall carry out 100-
Hectare mangroves 
plantation in consultation 
with Forest Department. 

Point noted & Will be Complied. 
 
This reply covers condition no 3 & 4. 
 
For further details compensatory plantation, please refer 

to compliance of specific condition no 1.6 of the EC and 
CRZ clearance. 
 

4 APSEZ shall participate in 
Green Credit Programme 
administrated by the Indian 
Council of Forestry 
Research and Education 
(ICFRE) for carrying out Tree 
Plantation in 100 Hectare 
area under this programme. 
PP shall fund necessary 
amount for this purpose to 
Forest Department, GoG. 

5 APSEZ shall ensure that no 
natural free flow of water or 

Being Complied 
 

 
          59



 

Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 
natural drainage of storm 
water or creek be disturbed. 

For further details regarding status of natural free flow of 
water, please refer to compliance of specific condition no 
1.13 of the EC and CRZ clearance. 

6 APSEZ shall ensure that no 
activities are undertaken in 
violations of any order, if any 
issued by the Hon'ble 
NGT/Hon'ble High 
Court/Hon'ble Supreme 
Court of India, or any court 
of laws. 

Point Noted and agreed. 
 

7 APSEZ shall comply with the 
conditions stipulated in the 
recommendation letter 
GCZMA dated. 13.10.2008 
and subsequent 
environment clearance & 
CRZ clearance for 
Waterfront Development 
Project. 

Complied 
 
Compliance status of the recommendations letter 
GCZMA dated. 13.10.2008 and subsequent EC & CRZ 
clearance granted for WFDP on 12th & 19th Jan, 2009 is 
being submitted to all the concern authorities on half 
yearly basis separately. 
 
 
Details regarding the past six compliance report 
submissions are mentioned below: 
 

Sr. no. Compliance period Date of submission 

1.  Apr’21 to Sep’21 30.11.2021 
2.  Oct’21 to Mar’22 30.05.2022 
3.  Apr’22 to Sep’22 30.11.2022 

4.  Oct’22 to Mar’23 30.05.2023 
5.  Apr’23 to Sep’23 29.11.2023 
6.  Oct’23 to Mar’24 29.05.2024 

 
Copy of the same is also available on our web site 
https://www.adaniports.com/ports-downloads. Please 
refer below for the details regarding past six compliance 
submissions. 

8 The provisions of the CRZ 
notification, 2011 and as 
amended from time to time 
shall be strictly adhered to 
by the PP. 

Complied. 
 
APSEZ ensures to strictly follow existing rules & 
regulation of CRZ notification, 2011 and as amended from 
time to time.  

9 PP shall obtain all necessary Complied. 
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Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 
clearances/NOC from 
concerned competent 
authorities/ departments 
before construction and 
commissioning of the 
activities. 

 
For further details regarding clearances/permissions, 
please refer to the compliance of specific condition no 
1.10 of the EC and CRZ clearance. 
 

10 All the recommendations 
and suggestions given in the 
Environment Impact 
Assessment Study as well as 
studies undertaken for the 
project shall be 
implemented strictly by PP. 

Complied. 
 
All recommendations/suggestions given in the 
Environment Impact Assessment Study as well other 
technical studies is being complied / will be complied 
strictly. 

11 PP shall obtain consents/ 
authorization/ permission of 
the Gujarat Pollution Control 
Board under applicable 
Water {Prevention and 
Control of Pollution) Act, 
1974, Air {Prevention and 
Control of Pollution) 
Act'1981 and Rules made 
under Environment 
(Protection) Act' 1986. 
Discharge of pollutants shall 
not exceed the limits 
prescribed under the 
environmental Acts/ Rules. 

Complied. 
 
For further details regarding permissions/consents/ 
authorization from Gujarat Pollution Control Board; 
please refer to compliance of specific condition no.1.10 of 
the EC & CRZ Clearance. 
 
For further details regarding quality monitoring of 
pollutants, please refer Water Quality Monitoring and 
Preservation compliance of condition no 3.8 & 3.9 of the 
EC and CRZ clearance. 
 
 
 
 

12 There shall no discharge of 
any kind of wastewater/ 
sewage / effluent/ wastes 
into the creek or sea or in 
CRZ areas except allowed by 
this permission. 

Complied. 
 
No treated/untreated effluent is being discharged into 
creek or sea or in CRZ area.  
 
Entire quantity of effluent generated is being treated in 
designated ETP / STP and treated sewage is being fully 
utilized for Horticulture purposes. 
  
Please refer to compliance of specific condition no 1.12 of 
EC & CRZ clearance for detailed information. 

13 The groundwater shall not 
be tapped to meet with the 
water requirements in any 

Complied 
 
No groundwater is being tapped to meet water 
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Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 
case. requirements. APSEZ sources its water for various project 

activities from the desalination plant of APSEZ and/or 
water through Gujarat Water Infrastructure Limited 
(GWIL). Average water consumption for entire APSEZ area 
is 5.34 MLD during compliance period i.e. Apr’24 to 
Sep’24. 

14 PP shall ensure that there 
will not disturbance to 
nearby Ecologically 
Sensitive area due to their 
proposed project activities. 

Complied. 
 
For further details regarding conservations of nearby 
Ecologically Sensitive area, please refer to compliance of 
specific condition no 1.12 of the EC and CRZ clearance. 

15 PP shall ensure that the 
labour construction camps 
are kept outside the CRZ 
areas and the construction 
labour are provided with 
adequate amenities like 
drinking water, fuel, 
sanitation, etc. to ensure 
that the existing 
environmental condition is 
not deteriorated by them. 

Complied 
 
Workers engaged in construction activities would be 
mainly from nearby villages hence there would be no 
requirement of infrastructure and facilities such as fuel 
for cooking, mobile toilets, mobile STP. 
 
Existing facilities for drinking water, toilet & rest shelter 
would be utilized by workers. 

16 PP shall adopt the 
necessary soil conservation 
measures to prevent any 
exposed soil from being 
eroded or blown over. 

Being Complied 
 
This reply covers condition no 16 & 17. 
 
For further details regarding soil conservations & 
greenbelt development please refer to compliance of 
Greenbelt condition no 7.1 & 7.2 of the EC and CRZ 
clearance. 
 

17 PP shall develop 33% 
greenbelt within 
premises and shall 

maintain greenbelt. 
18 Project proponent (PP) shall 

have to carry out marine 
water quality environment 
monitoring regularly on 
quarterly basis and submit 
the report to GCZMA, GPCB, 
IRO & MOEF & CC, Gol. 

Complied 
 
For further details regarding marine ecology monitoring, 
please refer to compliance of specific condition no 1.12 of 
the EC and CRZ clearance. 

19 PP shall bear the cost of the 
external agency that may be 
appointed by this 
Department for supervision/ 

Point noted and agreed 
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Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 
monitoring of proposed 
activities. 

20 PP shall contribute through 
its CER fund for 
environmental 
infrastructure up gradation, 
awareness programs etc. 

Complied. 
 
CER is not applicable for this project. However APSEZ CSR  
team is actively working with local community around the 
project area and provides required support for their 
livelihood and other concerns through the CSR arm – 
Adani Foundation. Adani Foundation is working in main 
five persuasions as below. 

 
❖ Education 
❖ Community Health 
❖ Rural Infrastructure 
❖ Sustainability Livelihood 
❖ Skill Development 
 
Brief information about activities in the main five 
persuasions is mentioned below. Activities carried out for 
the same are summarized as below. 
 

Area Activity 

Community 
Health  

• Mobile Heath Care Units and Rural 
Clinics  

• 07 Rural Clinics  

• 05 villages of Mundra & 02 village 
Mandvi block has benefited by 
rural clinic service.  

• Total 5519 Patients Benefitted FY 
24-25 till Sep’24 (direct & indirect) 
by Mobile van and rural clinic. 

• 2 financially challenged patients 
has been supported with Dialysis 
treatment at 22 Times which 
added day in their Life. 

• Provided 27,355 medical health 
services  

❖  Burn & Intensive Care Unit 

• On August 11 (Adani Foundation 
Day), the foundation stone for the 
Burn Ward at GK General Hospital, 
Bhuj, was laid. 
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No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 

• This center will provide 
comprehensive care for burn 
victims, from emergency 
treatment to long-term 
rehabilitation. It will benefit 22 
lakh population of Kutch. 

❖ Eye Vision Care: 

• To address these challenges, the 
Adani Foundation, in collaboration 
with Vision Spring, is launching a 
holistic eye care initiative for the 
community. 

❖ This initiative focuses on: 

• Student: See to Learn, SHG 
Women: See to Earn, Driver of 
APSEZ: See to be Safe 

• Total Screening 7476 (Students) + 
3958 (Drivers) = 11434 

❖ Vision Aids: 621 (Students) + 1110 
(Drivers) = 1731 

❖ Cataract Screening: 366 nos. of 
peoples 

❖ Cataract Surgery: 18 nos. of peoples 
  

Medical Services Data April to Sep - 
2024:  

• Ayushman Card: 243 beneficiary 

• Eye Vision Care; 7740 beneficiary 

• Driver Health Check-up: 2423 
beneficiary 

• Blood Donation Camp: 2902 
beneficiary 

• Specialty Health Camp: 2578 
beneficiary 

• General Health Camp: 1074 
beneficiary 

• Rural Clinic: 5519 beneficiary 

• Mobile Health Care Unit: 4348 
beneficiary 

• Medical Supports: 1071 
beneficiary 
 

• Dialysis Support: During this year, 
2 patients were supported for 
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Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 
regular dialysis with 22 Times 
which added day in their Life.  

• 1094 –Economically Challenged 
patients have been supported for 
operation, OPD, IPD, Medicines 
and lab-test.  

 
Animal Husbandry: 

• Fodder support to 25 villages, 
benefiting 15005 cattle, Dry 
Fodder Support - 10,90,875 Kg & 
Green Fodder Support - 27,64,920 
Kg 

• Launched a vaccination camp for 
20,000 cattle, in collaboration 
with the Animal Health 
Department of Bhuj. 6,200+ 
cattle have been successfully 
vaccinated, 

Sustainable 
Livelihood – 
Fisher folk, 
Agriculture & 
Women  

❖ “CHETNA” - initiative with gender 

diversity 

• Adani Foundation, in collaboration 
with Unnati Portal and Adani 
Solar, launched an initiative to 
provide equal opportunities for 
employment and self-
development to women from 
Kutch. 

• Till Now 167 Female Joined Adani 
Solar @Pan India, 154 are from 
Kutch (92.21%) 

❖ Saheli Groups: Form 82 Self Help 
Groups in coordination with 
National Rural Livelihood Mission 
(850+ Members). 16 SHG are on 
pathways of self-reliance their total 
Corpus Rs. 32,27,100 in 6 months. 

❖ 3 women SHGs from Adani 
Foundation Mundra participated in 
the prestigious Sathwaro Mela in 
Ahmedabad, showcasing Mud Art, 
Bead Art, and Soof Art, along with 
two artisans specializing in Rabari 
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Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 
and Doori work, achieving an 
impressive turnover of 
Rs.1,30,000/- 

 
Empowering Fisherfolk Community: 

• Education Support: Vehicle 
transportation facilities to 86 
fisherfolk students, Education kits 
Support to 77 students, 
Scholarship support of Rs. 
3,58,765 to 34 students. 

• Job Support: Facilitated job 
placements for 75 fisherfolk as 
RTG operators, in the HR 
department, professional painting 
roles and as supervisors in APSEZ 
companies. 

 
Animal Husbandry: 

• Fodder support to 25 villages, 
benefiting 15005 cattle, Dry 
Fodder Support - 10,90,875 Kg & 
Green Fodder Support - 27,64,920 
Kg 

• Launched a vaccination camp for 
20,000 cattle, in collaboration 
with the Animal Health 
Department of Bhuj. 6,200+ 
cattle have been successfully 
vaccinated, 

 

Last Year conducted activities: 
 
Overall Persistent efforts for Fisherman 
development: 

• 598 Education Kit Support 

• 273 Fisherman Shelter Support 

• 1,247 Vehicle transportation 
support of Mundra and Mandvi 
taluka 

• 106 Cycle Support to high 
school going students 

• 613 Scholarship Support 

• 419 Youth Employment 
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30-09-2024 

• 195 Linkages with Fisheries 
Scheme 

• 3,534 Ramaotsav Community 
Engagement 

• 56,523 Man days Mangroves 
Plantation 

 
Empowering Fisherfolk Communities 
through Education: 

• Vehicle Transportation Facilities: 
146 Students supported Mundra 
Taluka and 58 Students supported 
at Mandvi Taluka during the 
compliance period 

• Education Kits Support: Education 
Kits including notebooks, guides, 
and bags, to fisherfolk students 
studying in 9th to 12th standard to 
enhance their learning experience 
(57 nos. students benefitted). 

• Educational Awareness Sessions: 
Through targeted awareness 
sessions in Fisherfolk Vasahat, we 
promote the transformative power 
of education, with a particular 
focus on advancing girl-child 
education. (487 Students 
motivated for high school 

o Education). 

• Scholarship Support: Provide 
scholarship support to 31 
deserving students, covering their 
higher secondary school fees. 
Emphasizing gender equality, we 
offer 100% fee support to female 
candidates and 80% to male 
candidates. 

• Cycle Support: Overcoming 
transportation obstacles, our cycle 
support initiative enables six 9th 
standard fisherfolk students from 
Juna Bandar to continue their 
education with ease. 

• Assisting During Emergencies: 
Fisherfolk Home were significantly 
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30-09-2024 
damaged by the Biporjoy Cyclone. 
In response to that we provided 
2696 cement sheets to 336 
fisherfolk households of Juna 
Bandar, Luni, and Randh Bandar to 
support their recovery. (336 
Fisherfolk house benefited) 

• Fostering Youth Employment: At 
APSEZ Mundra, our mission 
revolves around providing 
sustainable employment 
opportunities for the local fishing 
community. We serve as a bridge 
between industries and Fisherfolk 
youth, facilitating job placements 
to enhance livelihoods. This year, 
we have successfully engaged 
115+ Fisherfolk youth, paving the 
way for a brighter future. (115+ 
Fisherfolk youth employed)  

• Strengthening Fisherfolk women: 
Through comprehensive health 
and hygiene initiatives, we 
empower Fisherfolk women. Our 
programs include family planning 
resources, menstrual hygiene 
workshops, nutrition advocacy, 
and health awareness sessions 
covering vaccinations, clean water 
access, and mental health support. 
(449 Women benefited) 

• Potable Water Distribution: 
Providing potable water facilities 
to 9 Fisherfolk Vasahat daily, either 
through water tankers or by 
establishing linkages with the 
nearest Gram Panchayat. This 
initiative benefits over 5000 
Fisherfolk, significantly improving 
their health and productivity. 
(5000+ Population benefited). 

 
Sustainable Livelihood - Agriculture: 
During compliance period This year, the 
Adani Foundation continued its strong 
commitment to advancing natural 
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30-09-2024 
farming in Mundra. Through various 
initiatives and partnerships, we provided 
crucial support to local farmers, 
empowering them with knowledge and 
resources to transition to sustainable 
practices. 

• 2200+ Farmers educated in 
natural farming 

• 800+ Farmers embracing natural 
farming methods 

• 200 Farmers got financial 
assistance of Rs. 10,000 

• 3 District level exposure visit 

• ₹ 36.7 lakh Business done by our 
benefited Farmers 

 
Promoting Natural Farming: 

• Training: Conducted training for 
1250 farmers in 16 villages, 
enlightening them about the 
harmful effects of chemical 
fertilizers. Demonstrated how to 
produce organic fertilizer using 
household products, emphasizing 
its benefits and cost-
effectiveness. After adopting it, 
they witnessed its positive 
effects on their fields. 

• Kitchen Garden Kit: We have 
supported vegetable kitchen 
garden kits to 500 farmers with 
the aim to enable them to grow 
fresh and nutritious, chemical-
free vegetables. This will 
enhance their food security and 
promote self-reliance. 

• Empowering Farmers: This year, 
amidst the aftermath of the 
cyclone, we stood by our farmers 
and held dedicated meetings 
with KVK, KCS, and DRC to 
restore the fallen date trees. 
Collaboratively, provided JCB, 
technical support, organic 
fertilizer etc. Successfully 
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restored 615 trees. Each Date 
trees is projected to yield 
approximately Rs. 25,000, Total 
Yield in Next Season: - Rs.1.53 Cr. 

• Financial Assistance: Extend 
financial support to 200 farmers, 
each receiving Rs. 10,000, a 
transaction gracefully facilitated 
by Mr. R. N. Parmar, virtually 
transferring funds to their bank 
accounts, funded by Adani 
Petrochemicals. This fund will 
help farmers in planting a total of 
53,136 fruit-bearing plants. 

 
Raj Shakti Prakrutik Kheti Sahkari 
Mandali: 

• Appreciation by Governor: 
Governor of Gujarat, Shree 
Acharya Devvratji, encouraged 25 
of our farmers practicing natural 
farming at the Krushi and Dairy 
Expo event in Bhuj. 

• Exposure Visits   Certification by 
GOPCA: Our farmers embarked on 
three eye-opening exposure 
visits to Gautech-2023, 

• Certification by GOPCA: We have 
successfully certified 28 farmers 
under the Gujarat Organic 
Products and Certification 
Agency (GOPCA). 

 
Kutch Kalptaru FPO (KKPC) and Prakrutik 
Mandli 

• To promote horticulture, the Kutch 
Kalptaru FPO (KKPC) was 
established in 2020 by farmers 
from Mundra Block to address 
various challenges they faced. With 
an initial 350 shares held by 280 
shareholders, the company is now 
expanding to include up to 5000 
farmers and 537 registered 
shareholders. (800 Farmers 
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benefited and ₹ 33.67 lacs Turn 
over)  
 

• 19 nos. of Market Linkage for 
supporting to Green carnival 
at Samudra Township & Shantivan 
colony Now 302+ farmers are 
collaborated with Mandli. Total 
Green Carnivals 37, Total Sell 8,623 
kg and Revenue generated ₹ 
30184805. by connecting directly 
with consumers, they've seen a 
remarkable 35% increase in their 
income. 

• Adani Foundation has also 
provided 14.38 lacs kg Dry Fodder 
and 45.85 lacs kg Green fodder in 
31 villages of Mundra and Anjar 
Block to support the resource 
dependent villagers, to avoid their 
dependency on mangroves. The 
expenditure for fodder supporting 
activities was approx. 305.55 Lacs 
during FY 2023-24. 

• Adani Foundation provides Good 
Quality dry and green fodder to 24 
Villages. Project is covering total 
15005 Cattels / 2070 farmers 
and hence enhancing cattle 
productivity during FY 2023-24. 

• Grass Land 
development: AF converted 
18 acres of denuded village 
common pastureland gauchar into 
fertile and productive grassland in 
Zarpara, Siracha, 
Gundala, Kukadsar village to 
transform into Fodder Sustain 
village during FY 2023-24. 

 
Women Empowerment: 

• Self Help Groups 
(SHGs): Established 82 self-help 
groups in various rural and urban 
areas to provide financial and social 
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support to women We 
provided training and capacity 
building workshops to members of 
these SHGs to help them develop 
income generating activities and 
improve their livelihoods Through 
this initiative, we have empowered 
over 850 women to become self-
reliant with Savings of more than Rs 
35 Lacs. 

❖ Making SHG Self Reliant:  

• 16 SHG are on pathways of self-
reliance.  

• Various handicraft, dry and fresh 
food making, stitching, tie and die 
etc.  

• 175+ women - Monthly average 
income @ 7000 of each member over 
Month. 

❖ Job Sourcing – Govt: 

• 11 Women supported for application 
and process of Gram Rakshak Dal, 
Bank Sakhi, Bima Sakhi and 
Professional Resource Person.  

• Average income 4200 Per Month. 

❖ Job Sourcing – Private: 

• Coordination for Job by Unnati Portal 
with Adani Group company 
companies, Britania, B Medical and 
Emphazer company.  

• 398 Women supported till date for 
job sourcing of more than 18 villages.  

• Average income 10200 Per Month. 

❖ Social Empowerment: 

• 2 Livelihood Enhancement Training 
through RSETI.  

• Financial support for business set 
up.  

• Legal rights and domestic violence 
workshops. 

 
          72



 

Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 

• Family counselling for Job sourcing.  

• During FY2023-24 Approx. INR 
122.32 lakh were spent for 
Fisherfolk Amenities work in 
different core areas.  

• Till FY 2023-24 Adani Foundation 
has done total expenditure of INR 
1460.50 lakh for Fisherfolk 
Amenities work in different core 
areas.  

• Skill Development and Income 
Generation –Adani Foundation is 
working with 82 Self-help group 
and supporting to develop 
entrepreneur skills to become self-
reliant, sourcing more than 
850 women to absorb in various 
job. 

Education  Key programmatic accomplishments: 

• 69 Primary schools (10452 
Students) 

• 8 High schools (1211 Students) 

• 12000+ Students 

• 2371 Progressive learner 

• 3421 IT on Wheels 

• 2449 Adani competitive coaching 
center 

• 250 Adani Evening Education 
center 

• Library Activity: 45000+ Books 
issued. 300+ Oasis workshop 
arranged to increase reading 
habits of students. 

• Mothers Meet: Mothers’ meetings 
conducted every second Saturday 
in Utthan schools. 10,000+ 
mothers have participated. 

• Vedic maths and Abacus 

Rural 
Infrastructure 
& 
Environmental 
Sustainability  

Adani foundation designed and 
build various structure and 
provide service in the Health, 
Education, agriculture and sustainable 
livelihood area. 
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❖ Renovation of Zarpara High School 
- benefit 450+ students/annually 

❖ Construction of Madhav seva trust 
School at Zarpara - benefit 250+ 
students/annually 

❖ Renovation of AVMB school - 
benefit 640+ students/annually 

❖ Vruksh Se Vikas – Massive Drive 

• In the 6 months we establish 3 
Adani Van, planting 22,460 trees 
in 9.5 acres area in N khakhar, 
Borana, and Dhrub village. Till 
Date 8 Adani Van 75,078 Trees 
@28 acres 

• Prakrutik Rath: Empowering 
Communities Through Green 
Initiatives 7,136 saplings 
distributed and planted in 6 
months. 

• Total 1.79 Lac tree plantation 
done till date. 

❖ Mangrove Nursery Development 
with 10,000 seeds. 

❖ Coastal Cleanup day: At 
Kashivishvnath Beach, Mandvi, 
200+ students and 80 Utthan 
Sahayaks cleaned a 1 km stretch, 
collecting significant plastic waste 
as part of a coastal cleanup and 
awareness drive. 

❖ Green Schools: Eco-clubs in 77 
Utthan Schools and 12000+ 
students participate in “No Plastic” 
activities. 

 
Last Year Completed Activities/Projects:  
 
Water Conservation Projects: 

Swajal Project: 

 
          74



 

Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 
➢ Aim: The Foundation’s Water 

Conservation program, 
SWAJAL, is aimed at 
addressing the alarming 
depletion of groundwater 
levels and reduction in water 
sources in various parts of 
Kutch district. 

➢ Water Security Plan: Due to 
arid climatic characters of the 
Kutch region, it is essential to 
plan for water security 
drinking and livelihood 
purposes. Considering 
weather condition, rainfall 
characters, geohydrological 
condition and water demand, 
water security plan has been 
prepared for the Seven 
villages. 

 
Block 
Name 

Water 
conservation 

structure 

Total no. 
of 

Structure 

Total 
Capacity 
Created 
(CUM) 

Mundra Check Dam 23 6,07,332.80 

Pond 
Deepening 

66 1,89,121.08 

RRWHS 275 2750 

Recharge 
Borewell  

209 - 

Percolation 
Well 

24 - 

 
Soil Conservation: 

• 1250 Farmers Awareness 
Sessions at Village Level: 
Spreading awareness on natural 
farming benefits and address their 
concerns. 

• 7 exposure of Hands-On Training 
& Exposures: Arranged Workshop 
and training to emphasizing on 
real-world techniques.  

• 857 Farmers link with 
Government Scheme: facilitation 
of govt. Cow Nurturing scheme to 
promote eco- friendly farming 
practices. 
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• 258 Gobardhan Bio-gas Support: 
Link with Gov Gobar Dhan Biogas 
Unit Nutrient-rich slurry serves as 
an essential organic fertilizer for 
natural farming.  

• 35 Farmers Natural Farming 
Certification Process to obtain 
natural farming certification 
through the GOPCA for the 35 
Farmers who are Members of Raj 
shakti Sahakrai Mandali. 

• Rs.9.88 Lacs RG Marketing 
Assistance: Provide platforms and 
resources ensuring fair prices and 
broader consumer reach. 

Skill 
Development 

Empowering Youth: Impact of ASDC in 
Mundra and Bhuj Center 
ASDC has significantly enhanced 
employability in Mundra and Mandvi. 
Training programs in digital literacy, RTG 
crane operation, beauty therapy, and 
advanced Excel have provided practical 
skills and certifications. Real-time 
exposure along with the 
Entrepreneurship Development Program 
(EDP), has further empowered youth. 
Successful placements have resulted in 
well-paying jobs, contributing to regional 
economic growth. Overall, ASDC’s 
initiatives have transformed the lives of 
many individuals, fostering both personal 
and professional development. 
 
ASDC Mundra Center Activities & 
Achievements: 

• Women Empowerment through Skill 
Training: Provided Mud work training 
to 180 women in Mundra taluka 
villages supported by MPL. 

• RTG Crane Operator Training: 
Collaborated with APSEZ HR Team to 
train 79 students. 

• Dori Work and Hand Embroidery 
Training: Benefited 90 women in 
various Mundra villages supported by 
MPL. 

 
          76



 

Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 

• Health Awareness and Career 
Sessions: 108 Ambulance Department 
enlightened GDA trainees at Adani 
Institute of Medical Sciences. Guest 
session on career advancement led by 
Mr. Kapil Goswami. 

• Exposure Visit for Women: Women 
trained in Mud Work, Dori Work, and 
Hand Embroidery showcased their 
skills during a visit by foreign 
delegates to the Solar Plant. 

• Women’s Related Training Seminar: 
Held at Matruvandana College, 
Bidada, Mandvi. 

 
ASDC Bhuj Center Activities & 
Achievements: 

• Commendation from Shree Jeet 
Adani: Received appreciation for 
supporting the Divyang job fair. 

• Employee Development Initiatives: 
Conducted Advanced Excel training 
for 18 Sumitomo India Ltd employees 

• Entrepreneurship Development 
Program: Organized a comprehensive 
12- day program with 60 diverse 
candidates. 

• New Trainee Orientation: Conducted 
sessions about SAKSHAM center and 
LMS registration at the Bhuj Centre. 

• Civil Defense Training (5 days): 
Covered essential topics including 
Disaster Management, First Aid, 181 
Mahila Helpline, 108 Emergency 
Services, and Fire Safety. 

• F&B & Housekeeping Batch 
Inauguration: 92 students trained to 
enhance employability. 

• Indo-Euro Project Seminar: Arranged 
at various Nursing Colleges in Kutch 
District. Focused on German 
Language training and job 
placements. 

• Crucial Meeting with ISAR & UNICEF: 
Discussed future skill development 
challenges and transgender equality 
on 9th December 2023. 
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Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 
21 A Disaster Management 

Plan to meet with any 
eventualities that may arise 
during construction and/or 
operation phase shall be 
prepared through an expert 
agency and shall execute 
the Plan in co-ordination 
with concerned district 
offices including the District 
Authorities. 

Complied. 
 
For further details regarding Disaster Management Plan; 
please refer to specific condition no 1.21 of the EC and 
CRZ clearance. 

22 A separate Environmental 
Cell with qualified personnel 
shall be created to 
implement the 
Environmental Management 
Plan and a separate budget 
shall be provided for this 
purpose. 

Complied 

 

For further details regarding Environmental Cell, please 

refer to compliance of Environment Responsibility 

condition no 10.2 of the EC and CRZ clearance 

23 PP shall implement 
programs in line with the 
commitments made in the 
Environment Management 
Plan submitted and shall 
submit the reports to 
GCZMA periodically. 

Complied 
 
Compliances to the commitments made in EMP will be 
submitted as a part of Half yearly EC compliance on 
regular basis. 
 
EMP Compliance attached as Annexure B 

24 A separate budget shall be 
earmarked for 
environmental management 
and socio economic 
activities and details thereof 
shall be furnished to this 
Department. The details 
with respect to the 
expenditure from this 
budget head shall also be 
furnished. 
 

Complied. 
 
For further details regarding expenditure budget, please 
refer to compliance of Environment Responsibility 
condition no 10.3 of the EC and CRZ clearance 

25 PP shall take up socio-
economic upliftment 
activities in consultation 
with the District Collector/ 

Complied. 
 
For further details regarding CSR activities, please refer 
to compliance of specific condition no 1.29 of the EC and 
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Adani Ports and Special Economic 
Zone Limited, Mundra. 

From : Apr’24  
To      : Sep’24 

Status of the conditions stipulated in Environment and CRZ Clearance 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sr. 
No. 

Specific Conditions 
Compliance Status as on 

30-09-2024 
DDO. A separate budget 
shall be provided for this 
purpose. 

CRZ clearance 

26 PP shall regularly submit the 
half-yearly compliance 
report on the conditions 
stipulated by this 
Department/GCZMA/ 
MoEFCC. 

Being complied. 
 
Presently our project construction work is in progress as 
per business requirement, hence we are submitting first 
half yearly compliance report to all the concerned 
authorities for the period Apr’24 to Sep’24 and now 
onwards we will submit half yearly compliance report on 
regular basis within defined timeline. 

27 Any additional condition 
that may be imposed by this 
department/ GCZMA 
authority/ Ministry of 
Environment Forest and 
Climate Change from time to 
time shall have to be 
complied with by PP. 

Point Noted and Agreed. 

 
          79



 

 

 

Annexure – B 

 

 
          80



 

Compliance Report of EMP & Mitigation Measures 

Sr. 
No. 

Suggested Measures Compliance Status 

 Construction Phase: 
1 Developments at East Port 

will be taken up as a future 
development after obtaining 
necessary approvals. 

Point Noted and agreed 

2 The site clearance activities 
will generate dusts, and this 
shall be confined within the 
site by isolating the 
construction site with 
fences. 

Complied 
 
The following control measures for fugitive dust 
emissions is being adopted/ implemented.  
➢ Isolated storage areas with wind shield is 

provided for storage of construction materials. 
➢ Sprinkling of water in the construction sites 

and stored raw materials as well as vehicle 
movement accesses. 

➢ Excavated material/loose material is kept 
covered with tarpaulin cover. 

➢ Accidental spillage is immediately removed 
from workplace. 

➢ Aggregates & raw material is sourced by 
nearby places & is transported in vehicle 
covered with tarpaulin. 

➢ Dust generating source like batching place is 
enclosed by all side. 

➢ Closed conveyor is being used in batching 
plant 

➢ Air pollution control mechanism (dust 
collector) is provided in batching plant 

➢ Cement is transferred into bulker through 
closed hopper & from low height. 

➢ Periodic maintenance of batching plant & 
cleaning of dust collector on regular basis. 

➢ The speed limit is implemented within port.  
➢ Provision of dedicated storm water is there to 

avoid sludgy formation so that vehicle tyre 
does not get dusty. 

➢ Proper housekeeping is ensured to reduce dust 
emissions. 

3 The vehicles used to carry 
men and material for 
transportation during the 
construction period shall be 
restricted to certain timings 
for entry and exit of the port. 
Since these vehicles are 
addition to the cargo traffic 
of the existing infrastructure, 

Complied 
 
Shift timing is implemented for construction 
worker to avoid traffic rush. 
 
All vehicles used for construction activity conform 
to Bharat Stage-VI norms laid down by CPCB and 
are less than 5-year-old in good condition PUC 
certified. 
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Sr. 
No. 

Suggested Measures Compliance Status 

the timings for vehicle 
movements will help in 
reducing the increments of 
SOx and NOx in the air 
environment. All the vehicles 
entering the port shall be 
checked for the Pollution 
Under Control (PUC) 
Certificate. The contractors 
shall be advised to use the 
vehicles that comply with the 
Bharat Stage-VI norms laid 
down by CPCB that are 
effective from April 2020. 
The vehicles shall be well 
maintained and any vehicle 
which is older than 15 years 
or those which were found to 
emit more pollution shall be 
brought to the notice of the 
contractor and may be 
removed from site. The 
materials for construction 
shall be sourced from nearby 
quarries after obtaining 
necessary approvals from the 
competent authorities. The 
construction materials such 
as sand, cement bags etc 
which are transported by 
trucks shall be covered by 
tarpaulin so as to avoid any 
air-borne emissions. The non-
paved roads used for 
transportation of vehicles 
shall be sprinkled with water 
often to reduce dust 
emissions. 

Regular maintenance of vehicles carrying men and 
materials is being done on regular interval. 
 
Please refer compliance of point no 2 for detailed 
information on control measures for fugitive dust 
emissions. 
 
 
 

3 The construction materials if 
stored in open storage shall 
be covered with tarpaulin 
and at a minimum height of 3 
m so that the wind-borne 
emissions shall be reduced. 

Complied. 
 
Construction materials are being stored in covered 
shed with wind shield having minimum 3-meter 
height. Required quantity is only taken at site. 

4 As per the latest notification 
of MoEF&CC for the Diesel 
engine exhaust69, the 
emissions of the DG sets 

Complied 
 
MUL co-developer entity of Adani group is 
supplying uninterrupted power during 

 
          82



 

Sr. 
No. 

Suggested Measures Compliance Status 

which have the capacity of 
more than 75 kW and upto 
800 kW shall have the 
emission limits of PM:<0.2 
g/kW-hr, CO:<3.5 g/kW-hr 
and NOx+HC: <4.0 g/kW-hr. 
The CPCB guidelines70 
states that the old DG sets 
which doesn’t have 
manufacturer’s warranty 
shall not be  
used and DG sets 
manufactured on or after 
17th May 2002 shall be 
discarded after 15 years of  
operation or 50,000 hours of 
operation whichever is 
earlier. 
DG sets shall be serviced and 
maintained regularly in such 
a manner that dust 
accumulation shall be 
inspected and cleaned once 
a week. The contractor shall 
be advised to use good 
quality fuel and lubricants 
for the DG sets. 

construction activity. DG set is provided as stand-
by and used for emergency backup only. DG set 
used conforms with standard laid under EPA Act 
1986. 
 
Low sulphur content diesel is being used and 
adequate stack height is also provided for proper 
dispersion of pollutant. 
 
APSEZ is also in process to install Retrofitting 
Emission Control Device (RECD) to D.G. Sets 
having capacity more than 125 KVA in line with the 
guidelines issued by CPCB / SPCB. 
 

5 The construction activities 
shall be carried out at 
daytime and it shall be 
suspended at the night time. 

Complied 
 
Construction activity is being carried out during 
daytime only. 

6 The dredging activity and 
frequency shall be scheduled 
to avoid accumulation of 
high noise levels. 

Point noted and agreed. 
 
The dredging activity and its frequency has been 
scheduled to avoid accumulation of high noise 
levels. 

7 The construction materials 
shall be stored in paved 
surfaces so that the runoff 
from storage yards will not 
affect the underlying soil and 
groundwater. Any spillage of 
concrete or any other 
construction materials on 
soil shall be cleaned 
immediately. Bunds shall be 
provided around the 
Excavation and reclamation 

Complied. 
 
All construction materials are being stored in 
covered shed with paved area only. 
 
Accidental spillage is immediately cleared from 
construction site. 
 
Bund will be provided around the excavation and 
reclamation areas so as to delineate the areas and 
also to drain the excess water which will reduce 
the impacts on the surrounding soil environment. 
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Sr. 
No. 

Suggested Measures Compliance Status 

areas so as to delineate the 
areas and also to drain the 
excess water which will 
reduce the impacts on the 
surrounding soil 
environment. 

8 The dredged soil to be used 
for reclamation shall be 
checked for its quality and 
any contaminated soil shall 
be removed as it will alter 
the quality of the underlying 
soil.  

Point noted and agreed. 
 
Entire quantity of capital dredging material will be 
used for reclamation / level raising purpose within 
approved area only while maintenance dredged 
material will be disposed off into deep sea at 
identified locations. 

9 The vehicle movements in 
reclamation sites shall be 
restricted during the process 
of compaction of soil. Any 
spillage of construction 
materials from the vehicles 
shall be avoided or cleaned 
immediately. 

Compiled 
 
The vehicle movements in reclamation sites is 
being restricted during the process of compaction 
of soil. Construction Material is transported in 
vehicle covered with tarpaulin & accidental 
spillage is immediately cleaned. 

10 Water requirement during 
the construction phase is 
less, the existing water 
source is adequate to meet 
the water demand during the 
construction phase of the 
project. Hence no new water 
source will be explored. 

Compiled 
 
The present source of fresh water for APSEZ is 
sufficient to meet water demand during 
construction phase. Hence no new water source is 
required to be explored. 
 

11 The foundations shall be 
provided with sheet piles so 
that there is no flooding of 
water from the surrounding 
environment. The runoff 
from the construction 
activities, domestic use 
water by labours and storage 
yards of construction raw 
materials will be routed to 
the STP in the existing 
facility, if any. The washing 
of construction equipment 
and vehicles shall be 
prevented inside the port 
during the construction 
period. Any stagnation of 
water in any place of the 
port shall be removed or 

Compiled 
 
The following measures are being taken. 
 
✓ Pucca flooring with sheet piles has been 

provided for construction raw material storage 
so that there is no flooding of water from the 
surrounding environment. 

✓ Workers engaged in construction activities 
would be mainly from nearby villages hence 
there would be no requirement of 
infrastructure and facilities such as fuel for 
cooking, mobile toilets, mobile STP. 

✓ Existing facilities for drinking water, toilets & 
rest shelter would be utilized by workers. 

✓ The washing of construction equipment and 
vehicles is strictly prevented inside the port 
during the construction period. 
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Sr. 
No. 

Suggested Measures Compliance Status 

pumped to ETP/STP for 
treatment if available in large 
quantity. 

 

12 The dredging and the 
reclamation activities in the 
intertidal region shall be 
carried out with precautions 
so that the groundwater 
table shall not be intersected 
and salinity intrusion can be 
avoided. 

Point noted and being complied 
 
Reclamation / level raising activity proposed as 
part of the expansion plan will occur in the 
intertidal, offshore area and approved APSEZ area 
only. Hence, the possibility of salinity ingress in 
the groundwater aquifer due to reclamation is low.  
 
The vehicle movements over the reclaimed soil are 
avoided during the initial period so that 
compaction of soil is not affected which in turn 
will have an effect on the underlying groundwater 
table. 

13 Clear demarcation of 
construction area to avoid 
any unintended material 
storage or waste dumping in 
the area. 

Complied  
 
Dedicated area with demarcation is provided for 
construction area. 

14 Proper and responsible 
handling of construction 
machinery, materials, waste, 
etc. 

Complied 
 
 

15 HDD technology will be used 
for installing underground 
pipeline/cables for the 
sections crossing the creek/ 
mangrove/ mangrove buffer 
area, with adequate casing 
and risk mitigation measure 
causing no impact on the 
area. 

Point noted and agreed. 
 
HDD technology or advance gentry girder 
technology will be used for laying underground 
pipeline/cables for the sections crossing the 
creek/ mangrove/ mangrove buffer area, which will 
have negligible impact on ground. 

16 Survival mangrove patches 
along the bank of the creek 
at the upstream of the bridge 
shall be monitored 
periodically during the 
operation phase. 

Complied 
 
Please refer compliance to specific condition no 
1.4 of EC & CRZ clearance for detailed information 
regarding mangrove conservation and monitoring. 
 

17 As an additional measure the 
possibility of providing 
fencing for the utility 
corridor along the creek 
crossing shall be explored. 
This will restrict the people’s 
access to the mangrove and 
creek area and also to avoid 

Complied 
 
The construction site will be enclosed with 
barricade/boundary. Provision of security guard is 
also there for monitoring of unauthorized access 
to mangroves and CRZ area. 
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Sr. 
No. 

Suggested Measures Compliance Status 

the unattended dumping of 
wastes. 

19 The construction wastes and 
debris from the construction 
activities will have to be 
removed periodically. The 
wastes that get accumulated 
to over 20 million tons per 
day or 300 tons per project 
in a month have to be 
disposed as per the 
Construction and Demolition 
Rules, 2016. 

Point noted and agreed 
 
Construction debris and waste materials is being 
handled in line with C&D Waste Rules – 2016. 

20 The solid wastes shall be 
segregated into 
biodegradable and non-
biodegradable wastes. The 
biodegradable wastes shall 
be sent to the existing 
compost and it can be used 
as manure for greenbelt. The 
non-biodegradable wastes 
shall be managed as per the 
Hazardous & Other Waste 
Management rules, 2016, 
amended till date. 

Complied 
 
Provision of color code bins is there at site for 
proper waste segregation. 
 
Organic waste is used in biogas for fuel generation 
& Organic waste convertor for manure generation. 

21 The hazardous wastes such 
as used or spent oil, wastes 
or residues containing oil, 
process wastes, residues and 
sludges, empty containers 
contaminated with 
hazardous chemicals/wastes, 
etc as specified in section 
2.2.14.4 during the 
construction period will have 
to be dealt in accordance to 
the Hazardous & Other 
Waste Management rules, 
2016, amended till date. 

Complied 
 
Hazardous waste generated is being handled in 
line with H&OW Rules - 2016. 
 
Please refer compliance to Waste Management 
condition no 6.4, 6.5, 6.6 & 6.7 of EC&CRZ 
clearance for detailed information 

22 The site of operation shall be 
marked with 
buoys/signboards and the 
nearby fishing communities 
shall be intimated before 
commencement of the 
construction activities for 
breakwaters and berths. 

Point noted and complied 
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Sr. 
No. 

Suggested Measures Compliance Status 

23 The construction equipment 
and pile driving equipment 
shall be maintained regularly 
and old machines shall be 
replaced. The equipment 
shall be inspected by 
qualified professionals to 
check for any leaks from the 
equipment. The washing of 
equipment shall not be 
carried out near the site as 
the runoff from these will 
contaminate the water 
quality. The fueling of the 
equipment will have to be 
done onshore at a distance 
away from the marine waters 
and there should not be any 
discharge into the marine 
environment from this 
equipment at any point of 
time. The fuel storage shall 
not be done at operational 
site and any required storage 
of these fuels shall be carried 
out at a distance away from 
the site with the lowest 
possible volumes. 

Complied 
 
Periodic maintenance is being done of all 
equipment. 
 
Regular inspection of tools & equipment is being 
carried out by safety team in coordination with 
project team 
 
Washing of vehicles/bulkers/equipment is allowed 
at designated place only. 
 
Fuel is being stored in storage areas far away from 
marine. Proper care is being taken while refueling 
and is done at offshore only to avoid accidental 
spill into marine environment  

24 The storage of construction 
materials should be kept at a 
distance so that runoff from 
the storage areas will not 
affect the marine 
environment. In case of any 
spillage of construction 
materials or concrete, the 
operation maybe temporarily 
suspended and restarted 
only after rectification of the 
same. In case, concrete is 
pumped through hoses, the 
same shall be checked for 
leaks and spills. During rains 
and on event of natural/man-
made disasters, the 
construction activities shall 
be suspended. The raw 
materials shall be covered 

Complied 
 
Construction material is stored in covered sheds 
away from marine environment. 
 
Accidental spill is immediately cleared off. 
 
Construction activity is restricted during monsoon 
& raw material at site is covered with tarpaulin. 
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Sr. 
No. 

Suggested Measures Compliance Status 

during the rainy season to 
avoid runoff and in summer 
season to avoid wind-borne 
emissions. 

25 The usage of toxic or 
hazardous materials in 
construction shall be 
avoided. Spill response kits 
shall be made available near 
the construction sites to 
contain any spills. The 
sediment screens shall be 
deployed in the operational 
site to limit the spread of 
plumes by the construction 
of berths and pile driving 
activities. Weather forecast 
shall be checked and 
construction activities during 
flood tidal conditions may be 
avoided or shall be carried 
out with necessary 
preventive measures. 

Complied. 
 
The usage of toxic or hazardous materials in 
construction is avoided. Spill kit & secondary 
containment is made available at construction site 
where fuel is used. 
 
All the major construction activities is being 
undertaken after confirming the weather forecast 
only. 
 
Disaster management plan & onsite emergency 
plan is in place to rescue with emergency 
situations occurred due to manmade or natural 
calamities. 
 
 

26 The marine water quality in 
the site of operation as well 
as in the surrounding 
environment shall be 
checked regularly and the 
important parameters that 
should be tested are 
Turbidity and Dissolved 
Oxygen along with other 
physic-chemical and 
biological parameters. Any 
alarming rate of change in 
the water quality shall be 
addressed immediately and 
the operations may be 
temporarily suspended. 

Point noted and agreed 
 
Please refer compliance to specific condition no 
1.12 of EC&CRZ clearance for detailed information. 
 
Till now such situation has not arisen when marine 
water quality parameter is disturbed, however if it 
happens APSEZ ensures that it will temporarily 
stop its activity until the marine water quality 
parameter becomes normal. 

27 Appropriate noise mitigation 
measures such as bubble 
barriers/curtains 71, double 
pile, filled double pile72 , 
double walled air filled sleeve 
around the pile73, can be 
explored to reduce noise 
generated from piling. 
 

Point noted and agreed 
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Sr. 
No. 

Suggested Measures Compliance Status 

28 The area of dredging shall be 
marked and no dredging shall 
be carried out in areas 
outside the designated sites. 
The record of oceanographic 
information and 
meteorological information 
for the operational days of 
dredging shall be maintained. 

Point noted and being complied. 
 
Dredging area has already been identified as per 
location approved in EC&CRZ clearance. 
 
Meteorological parameter is being recorded by 
marine department. 

29 The sediment screens shall 
be provided in the 
operational sites to contain 
the sediment suspension due 
to the dredging activities. 

Complied 
 
Please refer compliance to Water Quality 
Monitoring and Preservation condition no 3.2 of 
EC&CRZ clearance for detailed information 

30 The marine water quality, 
sediment and ecology shall 
be tested prior to dredging, 
during the operation and 
post-dredging. 

Complied 
 
Please refer compliance to specific condition no 
1.12 of EC&CRZ clearance for detailed information. 

31 The excavated materials 
from dredging shall be stored 
with a minimum height of 5m 
in order to avoid dust 
emissions. Before 
commencement of 
reclamation, the dredged 
materials shall be tested for 
quality and contaminated 
soils shall be treated 
properly. 

Point noted and will be Complied 
 
Please refer compliance to Water Quality 
Monitoring and Preservation condition no 3.2 of 
EC&CRZ clearance for detailed information 

32 The laying of pipeline and 
the pile driving activities for 
SBM/Sea island Jetty shall be 
carried out in a confined 
manner by installing 
sediment screens around the 
working site. 

Point noted and agreed once laying of pipeline 
and the pile driving activities for SBM/Sea island 
Jetty undertaken. 
 

33 The subsea pipelines shall be 
subjected to regular 
maintenance because any 
leakages will cause heavy 
damage to marine 
environment. 

34 The liquid discharges/waste 
discharges from the barges 
shall not be permitted as 
they will alter the marine 
water quality. 

Complied 
 
Please refer compliance to Water Quality 
Monitoring and Preservation condition no 3.3 of 
EC&CRZ clearance for detailed information. 
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Sr. 
No. 

Suggested Measures Compliance Status 

35 The concrete 
filling/maintenance 
works/grouting for leakages 
shall be carried out with 
containment measures to 
avoid impacts on the 
surrounding environment. 

Complied 
 
Secondary containment is being placed near 
construction site to reduce impact on the 
surrounding in case of accidental spillage. 

36 Environmental friendly/water 
based drilling shall be 
adopted for pile driving 
activities. 

Point Noted and Complied 
 
The dredging is being carried out using Trailing 
Suction Hopper Dredger (TSHD). 

37 Care should be taken not to 
overfill piles with concrete 
and in case of precast piles, 
the angles of insertion in the 
seabed shall be checked so 
that it will not be misplaced 
or become unstable over 
time. 

Point noted and agreed  

38 There should not be any 
runoff, discharge or waste 
dumping in to the marine 
environment during the 
construction period. 

Complied 
 
No waste is being dumped into marine 
environment. Waste generated is being disposed 
as per APSEZ waste management policy 

39 The intake and outfall 
structures along with 
pumping stations shall be 
installed by taking 
precautions in not to disturb 
the surrounding environment 
by providing sediment 
screens and confining the 
areas. 

Point noted and complied 
 
The existing intake and outfall system is adequate 
for discharge of reject from 300 MLD capacities 
Desalination Plant. 
 
The requisite measures will be adopted for 
pipeline system will be provided for additional 
capacities of desalination plant. 

40 The route of the subsea 
pipelines of the intake and 
outfall points shall be 
furnished to Naval 
Hydrographic Office to 
include in the Naval 
Hydrographic Chart as a 
warning for navigation. 

41 The intake structure shall be 
provided with fishnets/grits 
and the velocity at intake 
point shall be maintained as 
low as possible to avoid 
entrapment of the marine 
organisms into the intake 

Complied 
 
Fishnet/grit is tied at the inlet intake point to 
avoid any possibility of marine organism getting 
trapped into intake pipeline 
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No. 

Suggested Measures Compliance Status 

pipeline. The effectiveness of 
the screens shall be checked 
regularly and shall be 
replaced immediately in case 
of any damage noticed. 

42 The intake and outfall 
locations shall be marked 
with buoys so that fishing 
boats or vessels will not 
collapse the structures. 

Point noted and agreed 

43 The intake and outfall 
structures shall be cleaned 
regularly to avoid anaerobic 
decomposition in the 
pipelines and to remove the 
waste loads. 

Complied 
 
Regular cleaning is being carried out to avoid 
decomposition in the pipelines and any blockages 

 Operation Phase: 
1 Dust suppression measures 

as committed (such as at 
Ship unloader discharging 
into hoppers, Stockyards, 
Discharge and feeding points 
of conveyors, Rapid loading 
system etc.) shall be 
implemented. 

Complied  
 
This reply cover condition no 1, 2 & 3. 
 
Please refer compliance to specific condition 1.15 
of EC & CRZ clearance for detailed information 
 
 

2 The vehicles that carry the 
dry bulk cargo shall be 
covered with tarpaulin 
sheets in order to protect the 
air environment from air-
borne emissions during 
transportation. The vehicles 
entering and leaving the coal 
storage facilities shall 
undergo wheel-washing in 
order to avoid dust particles 
being carried by trucks and 
getting deposited on the 
way. 

3 The vehicles that enter and 
exit the port shall be 
checked for the valid 
Pollution Under Control 
(PUC) Certificate. 

4 The ships entering the port 
shall be checked for the 
“International Air Pollution 
Prevention Certificate”. 

Complied 
 
Please refer compliance to Water Quality 
Monitoring and Preservation condition no 3.3 of 
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EC&CRZ clearance for detailed information 
5 The vehicles and machinery 

shall be maintained under 
regular maintenance 
program to ensure that the 
noise reducing requirements 
are met. 

Complied 
 
Periodic maintenance is being carried out to 
reduce noise emission. Also, acoustic enclosure, 
barricading is used for reduction in noise level. 
Earmuff is provided to worker working in high 
noise area 

6 APSEZ and tenant 
industries/facilities within 
the APSEZ are required to 
required to undertake noise 
monitoring at their facility 
demonstrating their 
compliance to the noise level 
standards. 

Complied 
 
This reply covers condition no 6 & 7. 
 
Ambient Air Quality (twice in a week) and Noise 
(once in a month) monitoring are being carried out 
by NABL and MoEF&CC accredited agency namely 
M/s. Unistar Environment and Research Labs Pvt. 
Ltd., Vapi. 
 
Please refer specific condition no. xi of the EC & 
CRZ clearance or further details. 

7 Continuous noise recording 
systems can be installed by 
APSEZ at facility boundary to 
address the community 
grievances, when required. 

8 The vibration dampers shall 
be provided around the 
source of generation. 

Complied 

9 The storage yards shall be 
paved. 

Complied 

10 The dumping of solid and 
hazardous wastes on soil will 
also lead to contamination 

Complied 

11 The rainwater will be 
collected separately in 
stormwater drains. 

Complied 
 
APSEZ has implemented storm water drains in the 
existing facility taking into account the natural 
gradient to meet the peak rainfall in the area and 
avoid flooding in neighboring areas 

12 The process water drains 
shall be maintained 
separately to collect the 
wastewater from the port 
activities. The oil and grease 
from the wastewater of truck 
parking, workshop area, 
cargo storage and cargo 
handling areas shall be 
collected separately and 
treated or disposed under 
hazardous waste. 

Complied 
 
Effluent generation from operation is being 
treated in existing ETP of capacity 265 KLD. 
 
An additional 800 KLD ETP proposed for proposed 
expansion activities. 
 
Oil and grease from the wastewater of truck 
parking, workshop area, cargo storage and cargo 
handling areas is being collected separately and 
disposed under hazardous waste through selling 
to registered recyclers. 

 
          92



 

Sr. 
No. 

Suggested Measures Compliance Status 

13 The solid wastes from the 
port operations shall be 
segregated into bio-
degradable and non-
biodegradable 

Complied 
 
APSEZ has existing facility conforming to the 
CPCB standard for storage of hazardous waste. 
 
Please refer compliance to Waste Management 
condition no 6.4, 6.5, 6.6 & 6.7 of EC&CRZ 
clearance for detailed information 

14 The hazardous chemicals 
and cargo shall be stored in 
designated storage areas 
with concrete paved 
surfaces. These shall be as 
per the prescribed/ approved 
safety norms. 

15 The battery wastes used for 
the equipment and other 
port operations shall be 
separately collected and 
disposed through authorized 
vendors as per Battery Waste 
(Management and Handling) 
Rules, 2010 and subsequent 
amendments. 

16 The existing port is utilizing 
the mechanical handling of 
cargo and the same shall be 
followed for the proposed 
development as well with 
necessary additional 
equipment so that there is 
no spillage in the marine 
environment. 

Point noted and agreed 

17 The Ships visiting the port 
will have to comply with 
MARPOL convention and 
avoid any discharges as per 
the International law. The 
ballast water discharge is 
prohibited within the harbor 
limits. 

Complied 
 
This reply covers condition no 17 & 18. 
 
Please refer compliance to Water Quality 
Monitoring and Preservation condition no 3.3 of 
EC&CRZ clearance for detailed information 

18 During emergency, provision 
of reception facilities will be 
explored to receive the 
residues and oily mixtures 
generated from ship 
operations. These wastes will 
be collected separately and 
disposed as per applicable 
waste management rules and 
guidelines. 
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Sr. 
No. 

Suggested Measures Compliance Status 

19 Any cargo that is spilled shall 
be retreived and deposited at 
the respective storage areas 
to the maximum extent 
possible. 

Complied. 
 
Provision of leak bund is already implemented. 

20 Environmental Monitoring 
Programme comprising of 
monitoring of marine water 
quality, marine sediment 
quality and marine ecology 
will be initiated 1 week prior 
to commencement of 
maintenance dredging and 
will be carried out during the 
dredging period. 

Point Noted and Agreed 
 
Please refer to specific condition no 1.12 of EC & 
CRZ clearance for detailed information on marine 
water quality monitoring  

21 The wastewater from the 
port activities will be treated 
in the ETP and the treated 
water will be utilized as 
much as possible within the 
facility for green belt, dust 
suppression and excess 
water from ETP will be 
disposed as a combined 
discharge along with 
desalination plant reject in to 
the offshore after meeting 
discharge standards. 

Complied 
 
Please refer compliance to Water Quality 
Monitoring And Preservation condition no 3.8 & 
3.9 of EC&CRZ clearance for detailed information. 

22 Screens/bunds shall be 
provided around the 
mangrove area if there is any 
construction activities to be 
carried out near the region. 

Point noted and agreed 

23 The health of the mangroves 
and benthic habitat shall be 
monitored for detrimental 
damage. The remediation 
measures shall be 
implemented if the rates are 
alarming. 

Complied 
 
Please refer to specific condition no 1.12 of EC & 
CRZ clearance for detailed information on marine 
water quality monitoring 
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1 

: ) 

) 

To 

F.No, 8-2/1999-FC (pt)
Government of India

Ministry of Environment & Forests 
(FC Division) 

Paryavaran Bhawan, 
CGO Complex, Lodi Road, 

New Delhi - 1100 03. 
Dated: 30th September, 2009 

The Principal Secretary (Forests) 
Revenue and Forests Department, 
Government of Gujarat, 
Gandhinagar. 

Sub: Diversion ofl840 ha and 168.41 Ila of reserved forest land for development 
of port based Special Econo1nic Zone (SEZ) in Mundra & Dhrub villages of 
Mundra taluka in Kutch East Forest Division in favour of Mis. Mundra' 
Port & Special Economic Zone Lirnited (MPSEZL) in. Kutch district of
Gaja� 

. . . . 

Sir, 

l am directed to refer to the State Government's letter no. FCA • I 009 - (IO - 13)
SF - 2 - k dated 22.01.2009 on the subject mentioned above seeking prior approval of 
the Central Government under Section:2 of the Forest (Conservaiion) Act, 1980, and lo 
say that the proposal was examined · by the Forest Advisory Committee 
(FAC)constituted by the Central Government under Section-3 of the said Act. 

2. After careful consideration of the proposal of the State Government of Gujarat
and on the basis of the recommendations of the forest Advisory Committee, the Central
Government granted in principle for the diversion of! 840 ha and 168.41 ha of reserved
forest land for development of porl based Special Economic Zone (SEZ) in Mundra &
Dhrub villages of Mundra taluka in Kutch East Forest Division in favour of Mis.

Mundra Port & Special Economic Zone Limited (MPSEZL) in Kutch district of Gujarat
vidc this office even No. letter dated 27'h February, 2009.

3. � Now the Government of Gujarat has submitted the compliance report vide their
letter No . .FCA-1009(10-14) SF-18-K dated 05.09.2009.
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1. INTRODUCTION 

The Kachchh district of the Gujarat State is located between latitude 23.13°-

24.68°N and longitude 68.10°-71.80°E, encompassing an area of 45,612 km2. The 

coastal stretch of the district constitutes the entire northern coast of Gulf of 

Kachchh (GoK) which is one of the three major Gulf systems in India and is 

endowed with high biological diversity along with physical and chemical 

peculiarities. Kachchh coast constitutes about 25.37% and 5.3% of the coastal 

stretch of Gujarat and India respectively. In spite of its high aridity (4 in a scale of 

1- 4) along with scanty and erratic rainfall with an annual average of 520.9 mm 

(1988-2017). Kachchh coast has diverse ecological habitats and ecosystems like 

mangroves, sandy coasts, mudflats, creeks and other tidal incursions which 

enhance manifold its coastal landscape diversity and its natural resources. Besides, 

extensive mangrove formations and a vast continental shelf of 1,64,000 km2 

facilitates a rich fishery resource.  

Kachchh coast supports the mangrove extent of 798.74 km2, constituting 68% of 

state’s mangroves (1175 km2) which is the largest mangrove entity in India’s 

western coast as per Forest Survey of India 2021 (FSI report 2021). Due to the 

presence of rich natural resources and favourable natural conditions, Kachchh 

coast has become a zone of intensive industrial development. Since late 1990’s, 

industrial development is being promoted aggressively in view of its very rich 

mineral deposits, shortest sea route to Gulf countries and easy availability of land 

which is at premium in other coastal regions of the state. Announcement of tax 

holidays during the post-earthquake in 2001 by the state government has provided 

further impetus for coastal industrial development. Many of these developments 

are beginning to have implications on ecological, social and economic spheres. 

Kachchh coast faces threats from climate change, pollution and habitat changes 

which are also important to understand the impacts on the mangroves.  
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Adani Port is one of the fastest growing and largest private ports in the country and 

also encompassing a SEZ (Special Economic Zone) area. The port in year 2013-14 

has handled >100 million tons of cargo. The port is equipped with road, rail and air 

connectivity which has attracted few big and many small industries of this area.    

On the other hand, the area also harbours a luxuriant mangrove forest which is 

very close to the Port and SEZ.  

1.1. About Adani Ports and Special Economic Zone Ltd. (APSEZL) 

The former Gujarat Adani Port Ltd., now named as Adani Ports and Special 

Economic Zone Ltd. (APSEZL) started its operations in Mundra during the year 

1998 with an all-weather, open-sea jetty and port backup at Navinal Island. The 

Port has since then undergone four expansions, namely a railway line and 

container terminal in 2000, Single Point Mooring and Pipeline for crude oil 

terminal in 2004, a Multipurpose wharf Terminal-II in 2007, and a Waterfront 

development project in 2009 which includes the development of North Port, South 

Port, East Port & West Port and its associated infrastructure facilities. In addition 

to these, port-based special economic zone and two thermal power plants exists 

which form a major industrial cluster of this coast. 

1.2. Origin of the Study 

The northern Gulf of Kachchh in the western coast of India has extensive formation 

of mangrove. Ministry of Environment, Forest and Climate Change have accorded 

Environment and CRZ Clearance (EC) vide Letter No. F.No.10-138/2008-IA.III dt. 

15th July, 2014 & 12th February, 2020 to M/s Adani Ports and Special Economic 

Zone Ltd (APSEZ), to set up a multi-product SEZ at Mundra, Kachchh, Gujarat. The 

project involves development of SEZ in a notified SEZ area of 8481.2784 ha. Adani 

Ports and Special Economic Zone Ltd. (APSEZL) covering a total area of 9625 ha, 

over and above 10,000 ha including port and its back-up area. 

While issuing the Environmental Clearance (EC) to the project, the MoEF & CC have 

stipulated General and Special conditions in their Environment Clearance. Further, 
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inline to the MoEF&CC final order, vide F.No.10-47/2008-IA.III dated 18th Sept. 

2015 which also contained special conditions, two of which (sr. no iv and v of the 

order) are as follows: 

(iv) A Comprehensive and integrated conservation plan including detailed 

bathymetry study and protection of creeks/mangrove area including buffer zone, 

mapping of coordinates, running length, HTL, CRZ boundary will be put in place. 

The plan will take note of all the conditions of approvals granted to all the project 

proponents in this area, e.g., the reported case of disappearance of mangroves near 

Navinal creek. The preservation of the entire area to maintain the fragile ecological 

condition will be a part of the plan in relation to the creeks, mangrove conservation 

and conservation of Bocha Island up to Baradi mata and others. 

(v) NCSCM will prepare the plan in consultation with NIOT, PP and GCZMA. In 

recognition of the fact that the existing legal provisions under the E(P) Act 1986 do 

not provide for any authority to impose ERF by the Government, the plan will be 

financed by the PP. The implementation will be carried out by GCZMA. The 

monitoring of the implementation will be carried by NCSCM. 

 

Accordingly, Adani Ports and Special Economic Zone Limited (APSEZ) had 

requested the National Centre for Sustainable Coastal Management (NCSCM) for 

preparation of 

Comprehensive and Integrated plan for preservation and conservation of 

mangroves and associated creeks. The components of plan are analysis of 

mangrove health by comparing the coverage between 2011 and 2016, bathymetry 

of creeks, socio-economics of villages adjoining creeks of APSEZ. One of the key 

recommendations is monitoring of coverage of mangrove in the late 2019 and 

comparing its extent of distribution with the data reported in 2016-17. As per 

reported in the Conservation plan there has been overall increase in mangrove 

area by 246 ha in 2016-17 in the creeks in and around APSEZ compared to 2011 

indicating existence of near healthy conditions for growth of the mangroves. It was 

recommended that the trend of mangrove cover needs to be studied in Jan/March 
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2020 using satellite images of late 2019 and if the trend continues, only monitoring 

is needed. The Conservation plan was submitted to the Gujarat Coastal Zone 

Management Authority and in its meeting held in October, 2019, then plan was 

approved as per their email dt 22nd Sept 2020. The major recommendation 

relating to mangroves that were specified in the conservation plan are as follows: 

 
2.1. There has been overall increase in mangrove area by 246 ha in 2016-17 in the 

creeks in and around APSEZ compared to 2011 indicating existence of near healthy 

conditions for growth of the mangroves. No action is needed at present except at 

Navinal creek, Bocha island and off Bocha creek. The trend of mangrove cover 

needs to be studied in Jan/March 2020 using satellite images of late 2019 and if the 

trend continues, only monitoring needed. The tidal range in the mangroves is also 

to be observed annually using tide poles to ensure that the flow of tidal water 

remains same as observed in April 2017 during the field study. If degradation of 

mangroves to the extent of 10% due to inadequate seawater is observed in Kotdi 

and Baradimata creeks, initially the mouth areas need to be made free from silt. If 

tidal flow does not improve after one year and if the extended banks are noticed 

which might be due to siltation, silt need to be removed on the banks where there 

are no mangrove roots. If the tidal conditions still do not improve after one year, 

the interior parts of the creeks need to be dredged in a phased manner from 0.5 m 

to 1 m. Otherwise, the monitoring of mangrove needs to be carried out once in two 

years and whenever, degradation is noticed the above strategy needs tobe 

implemented. 

 
2.2. In the Navinal creek, if degradation of mangroves or reduction of mangrove 

cover by even 10% is noticed in 2020 due to decrease in tide water flow, dredging 

of Navinal creek from beyond port operation areas up to 4.5 km to increase the 

depth by 1 m in a phased manner must be taken up to facilitate increased tidal 

water flow into the mangrove areas of Bocha island. Otherwise, the monitoring of 

mangrove needs to be carried out once in two years and whenever, degradation is 

noticed the above strategy needs to be implemented. 
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In view of the above, Adani Ports and Special Economic Zone Ltd. (APSEZL) has 

approached M/s. Gujarat Institute of Desert Ecology (GUIDE) to conduct a detailed 

study of the mangrove coverage using the satellite images of 2021 and also the 

changes in the mangrove areas of APSEZ between 2019 and 2021. In order to 

comply with the above recommendations relating to monitoring of mangrove, the 

plant distribution in the creeks in and around APSEZL, Mundra, Gujarat with the 

following objectives were formulated. 

1.3. Objectives of the Study 

1. To map the current extent of mangrove cover and its changes in comparison 

to 2021 data, through GIS and RS in the APSEZ area.  

2. To assess and monitor the changes in the mangrove cover between 2019 and 

2021 by using RS and GIS in the APSEZ area. 

3. LISS-IV (MSS) ortho rectified imagery data will be used for the mangrove 

mapping study. 

4. Monitoring of mangrove density in the APSEZ area at Mundra through 

assessment of the vegetation cover in the area. 

5. Formulating an appropriate management plan based on the results for the 

sustained well being and conservation of mangroves in APSEZ area, Mundra. 
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2. STUDY AREA 

2.1. Location 

Kachchh coast constitutes the entire northern shore of the Gulf of Kachchh marked 

by narrow beaches and wide mudflats. The Mangrove cover of the Mundra taluka 

is about 19.1 km2 distributed mostly along the creek systems. The coastal stretch 

of Mundra is dissected by extensive mudflats and creek systems, many of which 

harbour good mangrove formations. Major creek systems in the area are Navinal, 

Bocha, Baradi mata and Kotadi creeks. These creeks again divide into minor creek 

complexes. Many of these creeks support mangrove stands, especially along the 

eastern and western side of the waterfront area of APSEZ. Koylavali creek is 

luxuriantly lined by mangrove patches, predominantly with the species, Avicennia 

marina. The Adani Port and Special Economic Zone Ltd.-APSEZ is located at about 

3 km from Bacha mouth towards eastern extension. The present study was focused 

towards the mangrove stand at Bocha / Navinal creek, Kotdi creek, Baradi Mata 

creek and Khari creek adjoining to the waterfront area of APSEZ which falls within 

the conservation zone of APSEZ (Figure 2.1) that earmarked as conservation zone. 

Bocha/Navinal and East of Bocha Mangrove Stand 

Bocha Island is a finger like projection surrounded by the Bocha creek on the west 

and Navinal creek on the eastern part. The Adani/MICT container terminal is 

located right across the Bocha Island at a distance of 100m. The island supports 

mature and healthy mangrove stands.  

Kotadi and Baradi mata 

Kotadi and Baradi mata creek systems on the western part of APSEZL area include 

luxuriant mangrove patches. These two creeks bifurcate further at their tail end 

into several minor creeks forming a complex water way with many small Islands. 

Many of these Islands harbour healthy mangrove stands. 
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Figure 2.1: Location Map of The Study Area 
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2.2. Climate 

As per the Indian Meteorological Department, Govt. of India, the highest monthly 

mean of daily maximum temperature of the study area is 36⁰C. The dry bulb 

temperature goes up to 47.8⁰C, considering max Humidity of 95%. The wind is 

predominantly from the south-west as well as from the west to some extent. The 

wind velocity is 65 km/hr.  

Due to its arid nature, annual rainfall in Kachchh is generally poor, ranging from 

250-350 mm which is often irregular. However, the mean annual rainfall during 

1932 to 2021 was higher at Mundra (407 mm) comparing to other coastal talukas 

of Kachchh district due to good rainfall during the last 3-4 years. Rain during 

monsoon is confined to only 12-16 days and occurs as an instant downpour. 

Freshwater input into the near coastal waters is quite meagre and appears to 

influence the coastal erosion. Annual temperature fluctuation in the district is 

extreme, ranging from 7- 47 0C with a yearly average humidity of 60% which 

increases to 80% during the southwest monsoon and decreases to 50% during 

November-December. The phenomenon of drought is common, with 2 drought 

years in a cycle of 5 years (Thivakaran et al., 2015). 

2.2.1. Tidal Regime 

Tides at Mundra are the mixed type, predominantly semi-diurnal type with a Mean 

High-Water Spring (MHWS) of 6.66 m and Mean High water Neap (MHWN) of 5.17 

m. The phase difference is not uniform for successive tides in the Gulf and it varies 

as per tidal conditions ((ICMAM, 2004). 

2.2.2. Currents 

The currents in the Gulf and associated creeks are largely tide induced and 

oscillations are mostly bimodal reversing in direction with the change in the tidal 

phase. The influence of wind on variations in current is minor. The current 

reversals are quite sharp occurring within 30 - 60 min. The maximum current 
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speed varied from 0.5 to 1.2 m/s. The predominant direction of the current is 450 

during flood and 2200 during ebb. 

The circulation is generally elliptical with the major axis in the east-west direction. 

These trajectories suggest that the excursion lengths are in the range of 10 to 15 

km depending on the tidal phase (neap or spring)(NIO, 2009).  

2.2.3. Salinity 

Salinity is an indicator of freshwater intrusion in nearshore coastal waters as well 

as the excursion of salinity in inland water bodies such as estuaries, creeks, and 

bays. Normally seawater salinity is 35.5 ppt but may vary depending on 

evaporation, precipitation, and freshwater addition. Salinity largely influences 

several processes such as dissolution, dispersion, dilution, etc. in seawater due to 

high dissolved salt content and hence high density. In the absence or minimum of 

freshwater inflow, the salinity varies from 35.9 to 38.0 ppt. 

Due to its arid nature, annual rainfall in Kachchh is generally poor, ranging from 

250-350 mm which is often irregular. However, mean rainfall (1932 to 2001) was 

higher at Mundra (407 mm) due to very good rainfall during the last 3-4 years. 

Except very good rainfall years, freshwater input into the near coastal waters is 

quite low and appears to influence coastal flora like mangroves explaining poor 

floral diversity. Annual temperature fluctuation in the district is extreme, ranging 

from 7- 47oC with a yearly average humidity of 60% which increases to 80% during 

south-west monsoon and decreases to 50% during November-December. The 

phenomenon of drought is common, with 2 drought years in a cycle of 5 years.  
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3. METHODOLOGY AND DATA USED 

Basic approach for the present exercise was identification of the threats and 

pressures on the mangrove ecosystem.  

3.1.  Methodology 

Satellite imageries were procured from National Remote Sensing Centre (NRSC) 

who are the only authorized distributor of satellite images in India, for availability 

of high-resolution satellite imagery especially multi-spectral images similar to the 

images used to study the mangrove distribution. The present report on mangrove 

distribution is based on LISS IV satellite images of March 2019 and March 2021, as 

cloud free images. The details of the satellite imagery used for the present study 

are given below (Table 3.1). The methodology adopted to map the distribution of 

mangroves is by NDVI method using ERDAS Software by using satellite images 

which delineate vegetation and non -vegetation data.  Further, based on the Ground 

truthing, colour and tone of satellite data of the mangrove and other vegetation are 

delineated by using manually digitizing on the computer screen. Further, it has 

limitations as it is not a direct digital data and the mangroves details are obtained 

from satellite images by directly digitizing from the computer screen.  

The categories of mangrove cover as dense, sparse and scattered area evaloved 

based on the percentage of mangrove cover in the study area. The percentages used 

for different classes are dense mangrove (40-70% cover), sparse mangrove (10-

40% cover) and scattered mangrove (< 10% cover) (Kathiresan, K. (2022). There 

could be a possible error of less than 10 % in mangrove categorization (as dense, 

sparse and scatter) and also extent of total coverage in terms of hectare. 

3.2. Data Used 

The Multi-date satellite LISS-IV imageries, were procured from NRSC, Hyderabad, 

was used for the analysis of the present study.  
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Table 3.1: Satellite Data for Mangrove mapping procured from NRSC 

Satellite Date Sensor Resolution (m) 

IRS-R2 23 March 2019  LISS -IV 5.8 

IRS-R2A 19 March 2021  LISS -IV 5.8 

 

3.2.1. Pre-processing 

Pre-processing of satellite data includes correction of geometric, atmospheric, and 

radiometric aspects and clipping of the area to obtain the exact imagery of the 

project sites. The rectification operation aims to correct distorted images to create 

a more correct representation of the original scene. It typically involves the initial 

processing of raw image data to correct geometric distortions. 

Radiometric Correction: The Radiometric correction addresses variations in the 

pixel intensities (DNs) that have not been caused by the object or scene scanned. 

These variations include differing sensitivities or malfunctioning of the detectors, 

topographic effects and atmospheric effects. 

Geometric Correction: The Geometric correction addresses errors in the relative 

positions of pixels. These errors are induced by the sensor viewing the geometry 

or terrain variations. A geometric correction was done based on Ground Control 

Points (GCPs) and the image was re-sampled using the nearest neighbourhood 

interpolation method. 

3.3. Zonation 

Zoning of the Study Area: Considering the extent of the area, the whole Mundra 

mangrove formation was divided into smaller zones in order to facilitate better 

evaluation and understanding of the ecosystem. Moreover, this kind of zoning 

helps to analyse the root cause of the issues, enabling better understanding of the 

ecosystem level problems. Accordingly, Mundra coast was divided into four zones 

as indicated below for the purpose of this study; 
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Zone 1:  Bocha-Navinal creek Zone (The Island proper and areas in and 

around Adani house and between Bocha and Navinal creek) 

Zone 2:  Baradi mata creek zone (Creek’s west of south port to surrounding to 

Baradi mata temple) 

Zone 3:  Kotadi creek Zone (Creeks surrounding to West Port) 

Zone 4: Khari creek Zone (Area both the side of Khari creek) 

Representative study points covering all the zones were studied on ground and 

documented for status, Figure 3.1 shows the earmarked zones in the study area. 

 

Figure 3.1: Study Area in Four Different Zone 

3.4. Mangrove Vegetation 

The survey area of APSEZ was divided in the three zones for the survey. During the 

survey of the mangroves in these three areas, the density and diversity of 

mangroves in prefixed sites was carried out. The selected sites were located in the 

intertidal belts and the adjacent estuarine environment of APSEZ area. The major 

part of assessment was done during low tide of the project sites. The density of the 
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tree class along with the regeneration and recruitment classes were recorded from 

the study area. In general, plants or seedlings with a height <50 cm were 

considered as regeneration class and those are in between 50 cm to 100 cm as 

recruitment class. For regeneration class, 1 m × 1 m and for recruitment class 

plants, 2 m x 2 m quadrates were used randomly for the measurement. For mature 

plants, 10 m x 10 m quadrate was used at the selected sites. The mature plants with 

height more than 100 cm and girth more than 7 cm were considered as trees. The 

equipments utilized in this study were user-friendly and easy to carry such as 

ranging rods, pipes, measuring tape, rope, etc. 
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Figure 3.2: Mangrove Data Collection During Field Visits  

3.5. Field Work 

Field investigation is a vital part of the project. Fieldwork helps to check and collect 

most of the ground information required for mangrove mapping. The 

reconnaissance field survey had been undertaken to get acquainted with the 

general patterns of vegetation of the area. The variation and tonal patterns had 

observed on existing images. Traverses along all dense mangrove, sparse 

mangrove, scatter mangrove and major creeks have been noticed and were 

considered for collecting ground truth data between maps/images and on the 

ground.  The fieldwork was conducted during the period between 03rd to 07th July 

2023; 11th to 16th September 2023 and 16th to 20th October 2023 for collecting 

ground truthing data to cover the entire APSEZ area.  
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Figure 3.3: Ground Truthing Data and Mangrove Data Collection Points 

 
          120



MONITORING AND DISTRIBUTION OF THE MANGROVES ALONG THE CREEKS IN AND AROUND APSEZ, MUNDRA, KACHCHH, GUJARAT  

16 

 
Kotadi Creek Block 

Dense Mangrove 
 

 
Sparse Mangrove 

  
Scattered Mangrove 

 

 
 
  

 
          121



MONITORING AND DISTRIBUTION OF THE MANGROVES ALONG THE CREEKS IN AND AROUND APSEZ, MUNDRA, KACHCHH, GUJARAT  

17 

 
Baradi mata Creek Block 

Dense Mangrove 

  

Sparse Mangrove 

  
Scattered Mangrove 

  
 
  

 
          122



MONITORING AND DISTRIBUTION OF THE MANGROVES ALONG THE CREEKS IN AND AROUND APSEZ, MUNDRA, KACHCHH, GUJARAT  

18 

Bocha-Navinal Creek Block 

Dense Mangrove 
 

 

Sparse Mangrove 

 
 

Scattered Mangrove 

 

 

  

 
          123



MONITORING AND DISTRIBUTION OF THE MANGROVES ALONG THE CREEKS IN AND AROUND APSEZ, MUNDRA, KACHCHH, GUJARAT  

19 

Khari Creek Block 
Dense Mangrove 

  
Sparse Mangrove 

  
Scattered Mangrove 

 

 

 

Figure 3.4: Surveyed and Collected Ground Truthing Data Various Categories of 
Mangroves
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4. RESULTS AND ANALYSIS 

The Kotadi, Baradi mata, Navinal, Bocha-Navinal and Khari creeks experience high 

tidal ranges up to 6m and with average tidal range of 2 to 4.5m which varies 

annually. The creeks have mangrove formation due to muddy substratum and the 

mangroves are tide fed and tidal flow into the mangroves occurs only during high 

tide. This makes the mangroves as intertidal one and any change of tidal conditions 

in the creeks affect the growth and distribution of mangroves. Distribution of 

mangroves in Kotadi, Baradi mata, Navinal, Bocha and Khari creeks as well as in 

the Bocha island was studied using LISS IV satellite images (2019 March and 2021 

March). 

4.1. Overall APSEZ Mangrove Assessment  

Mangrove areas are known to vary over time and may be mixed with associate 

vegetation. However, by analysing the colour and tone of multi-spectral high-

resolution LISS IV (5.8 m spatial resolution) satellite data and extensive ground 

truthing survey data in each block of the study area, mangrove coverage could be 

more accurately estimated. The mangrove cover in the creeks in and around APSEZ 

showed a positive trend from March 2019 to March 2021, with an overall increase 

of 52.79 ha (1.9%) compared to the cover during the year 2019. The total 

mangrove cover during 2019 was 2670.08 ha which has increased to 2722.87 ha 

during the year 2021 (Table 4.1).  This indicates that the mangrove and the tidal 

system in the creeks were not adversely affected by any anthropogenic or natural 

disturbances during this period. The analysis of the data revealed that the dense 

mangrove category has increased by 3.01 ha (0.11%) due to sparse mangrove 

converted to dense mangrove, while sparse mangrove category has increased by 

45.90 ha (1.7%) which is mainly due to the conversion of scattered mangroves into 

sparse mangroves. The scattered mangrove category has also showed an increase 

by 3.88 ha (0.14%), which is suggesting the recruitments and regeneration of 

mangroves in the area. The changes in the mangrove cover are summarized in 

Table 4.1and Figure 4.3.  
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Table 4.1: Distribution of Various Categories of Mangroves in APSEZ During 2019 
and 2021 

Class 
Area (ha)  

2019 2021 Change 

Dense Mangrove 706.02 709.03 3.01 

Sparse Mangrove 927.31 973.22 45.90 

Scattered Mangrove 1036.74 1040.62 3.88 

Total 2670.08 2722.87 52.79 

 

 

Figure 4.1: Comparison of Various Categories of Mangroves in APSEZ Between 2019 
and 2021 
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Figure 4.2: Distribution of Various Categories of Mangroves in March 2019 

Figure 4.3: Distribution of Various Categories of Mangroves in March 2021 
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4.2. Creek Wise Assessment 

4.2.1. Kotadi Creek Area  

The study site Kotadi creek, which has two mouths: Kotadi-I on the western end of 

west port of Adani and Kotadi-II located east of Kotdi-I. The tidal flow reaches up 

to 4.5 km in Kotadi-I and up to 7.4 km in Kotadi-II during high tide periods. The 

mangrove cover at these sites were compared for the period, during March 2019 

and March 2021 using satellite images and field surveys. There are three 

categories: dense, sparse, and scattered mangroves and it was found that the total 

mangrove area increased by 21.43 ha (4.1%) from 2019 to 2021 (Table 4.2). The 

dense category increased by 0.3% (1.78 ha), while the sparse category increased 

by 39.71 ha and the area of scattered category decreased by 20 ha (Figure 4.4 to 

Figure 4.7) from the 2019 imagery. These results indicate that the mangroves in 

Kotadi creek are healthy and benefited from the regular tidal flow. The decrease in 

the area of the of scattered category and increase of sparse are due to natural 

transitions in mangrove growth stages, from scattered to sparse category. 

Table 4.2: Distribution of Various Categories of Mangroves in Kotadi Creek Zone 
During 2019 and 2021  

Class Name 
Area(ha)  

2019 2021 Change 
Dense Mangrove 98.12 99.89 1.78 
Sparse Mangrove 166.21 205.92 39.71 
Scattered Mangrove 255.01 234.96 -20.05 
Total 519.34 540.77 21.43 

Figure 4.4: Comparison of Various Categories of Mangroves in Kotadi Creek Zone 
Between 2019 and 2021  
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Figure 4.5: Distribution of Mangroves in 2019 in Kotdi Creek Zone System. 

Figure 4.6: Distribution of Mangroves in 2021 in Kotdi Creek Zone System. 
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Figure 4.7: Change Analysis from 2019 to 2021 on Categories of Mangroves in 
Kotadi Creek System 

4.2.2. Baradi mata Creek area 

This creek remains uninfluenced by human interventions except for navigation by 

the fishing community from the nearby villages. The  status (growth cover) of the 

mangroves was assessed between 2019 and 2021 and the results are shown in 

(Table 4.3 and  to Figure 4.11).  The comparative study of the images revealed  the 

overall improvement in mangrove coverage to the extent of 15.91 ha (1.2% 

increase) mostly with formation of new mangroves in the form of scattered 

mangroves with minor inter-conversion in categories of sparse to dense, The data 

on mangrove distribution has showed an increase from 2019 to 2021 especially 

improvement to higher categories (i.e., from scattered to sparse and further to 

dense) and also the formation of new mangroves was also  significant. These 

results lead to infer that the mangroves in the creek are in a healthy condition with 

normal regular tidal flow. 
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Table 4.3: Distribution of Various Categories of Mangroves in Baradi Mata Zone 
Creek During 2019 and 2021 

 Class Name 
Area (Ha) 

  
2019 2021 Change 

Dense Mangrove 245.22 245.94 0.72 
Sparse Mangrove 344.83 345.92 1.09 
Scatter Mangrove 683.76 697.86 14.10 
Total 1273.81 1289.72 15.91 

Figure 4.8: Comparison of Various Categories of Mangroves in Baradi Mata Creek 
Zone Between 2019 and 2021  
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Figure 4.9: Distribution of Mangroves at Baradi Mata Creek Zone in 2019 

Figure 4.10: Distribution of Mangroves at Baradi mata Creek Zone in 2021 
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Figure 4.11: Change Analysis From 2019 To 2021 On Categories of Mangroves in 
Baradi Mata Creek System 

4.2.3. Bocha-Navinal Creek Area  

The study area comprises two creeks, Navinal creek, Bocha creek, and bocha island, 

thus form a complex of creek system. The Navinal creek is adjacent to Adani Port 

and joins the Bocha creek in the north, forming Bocha island that has dense 

mangroves. The mouth of Navinal creek is also known as the entrance to the Port 

and receives good tidal inflow. The Navinal creek narrows down as it flows 

northward and eastward to merge with Bocha creek (Figure 2.1). The banks of all 

the two creeks have fair to good mangrove growth, with dense mangroves 

particularly along the border of the Bocha island and the nearby minor creeks 

(Figure 4.12 to Figure 4.15). For the comparative study, the satellite images and 

field survey results on the mangrove cover for the period March 2019 and March 

2021 were considered. The three classes of the mangrove types: dense, sparse, and 

scattered were observed. The total mangrove area has increased by 7.74 ha (1.3%) 

from 2019 to 2021 data (Table 4.4). These results suggest that the mangroves in 
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Bocha -Navinal, creek and Bocha island system are healthy and influenced by the 

normal regular tidal flow. 

Table 4.4: Distribution of Various Categories of Mangroves in Bocha- Navinal 
Creek Zone During 2019 and 2021 

Class Name 
Area (ha) 

2019 2021 Changes 
Dense Mangrove 207.42 206.30 -1.13 
Sparse Mangrove 269.44 271.43 1.98 
Scatter Mangrove 89.17 96.06 6.89 
Total 566.04 573.78 7.74 

 

Figure 4.12:  Comparison of Various Categories of Mangroves in Bocha-Navinal 
Creek Zone Between 2019 and 2021 

Figure 4.13: Distribution of Various Categories of Mangroves in Bocha- Navinal 
Creek Zone System for The Year 2019  
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Figure 4.14: Distribution of Various Categories of Mangroves in Bocha -
Navinal Creek Zone System for The Year 2021  

Figure 4.15: Change Analysis From 2019 To 2021 On Categories of Mangroves in 
Bocha- Navinal Creek System  
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4.2.4. Khari Creek 

 
The creek experiences normal tidal flow with settlements located in the northern 

part of the creek (Junabunder village). Study is to assess the changes in mangrove 

distribution and density in Khari creek (Junabunder) between March 2019 and 

March 2021, using satellite imagery and field surveys and the data is given in Table 

4.5 and Figure 4.16. and categories of mangroves are indicated in Figure 4.17 to 

Figure 4.19. The data indicates that there is a marginal increase of mangroves to 

the extent of 7.71 ha which is 2.47% compared to 2019 level. Dense mangrove is 

marginally increased mostly due to conversion of sparse mangrove to dense 

mangrove. Sparse mangrove has been increasing due to transformation of scatter 

to sparse category. The minor increase in scatter category is due to regeneration 

and recruitment class. Overall, mangrove is healthy in this block due to the 

favourable tidal regime and the low human pressure in the creek. the mangrove 

density has increased mainly due to the conversion of sparse and scatter 

mangroves to dense mangroves, indicating an improvement in mangrove quality. 

Table 4.5: Distribution of Various Categories of Mangroves in Khari Creek Zone 
During 2019 and 2021 

Class Name 
Area (ha) 

2019 2021 Changes 
Dense Mangrove 155.26 156.90 1.64 
Sparse Mangrove 146.84 149.95 3.11 
Scatter Mangrove 8.80 11.75 2.95 

Total 310.90 318.60 7.71 
 

Figure 4.16 : Comparison of Various Categories of Mangroves in Khari Creek Zone 
Between 2019 and 2021 
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Figure 4.17 : Distribution of Various Categories of Mangroves in Khari Creek Zone 

System for The Year 2019 

 
Figure 4.18: Distribution of Various Categories of Mangroves in Khari Creek Zone 
System for The Year 2021  
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Figure 4.19: Change Analysis From 2019 To 2021 On Categories of Mangroves in 
Khari Creek System 

4.3. Mangrove Vegetation 

In India, the state of Gujarat encompasses the longest coastline (1650 km) and 

largest coastal area (28,000 km2), which supports the second largest mangrove 

cover of the country, which is almost 23 % of the Indian mangrove cover (Devi and 

Pathak, 2016). Gujarat mangrove cover is divided in three parts, Kachchh and Gulf 

of Kachchh (GOK), Saurashtra, and Gulf of Khambhat and South Gujarat.  

4.3.1. : Diversity 

In Gujarat a  total of 15 species of mangrove have been recognized as true 

mangroves (Ragavan et al., 2016), but this diversity is very less compared to the 

other Indian states. The diversity of mangroves in Gujarat is concentrated mainly 

in the Gulf of Khambhat and South Gujarat regions. The availability of freshwater 

inflow into this area resulted in the highest floristic diversity of mangroves than 

the other parts of the state. In general, the Gujarat mangrove cover is fully 

dominated by single mangrove species (Mono-floral) which is Avicennia marina 
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specifically along the coastal belt of the the Gulf of Kachchh. The extreme tolerance 

to low rainfall, higher salinity, evapo-transpiration and temperature, etc. of this 

species made it successful in the Gujarat coasts. A few true mangroves species can 

be found in the Gulf of Kachchh sporadically. The distribution of the other 

halophytes such as Suaeda, Salvadora, Salicornia, etc. and mangrove associate 

plants was also recorded. At the survey sites, two more true mangrove species 

which are Rhizophora mucronata and Cerops tagal plants were also found however, 

they are very less in number and present in small patches. 

4.3.2. : Density 

The overall average mature tree density (>100 cm) recorded was 1471 trees/ha 

(Ranging from 1120 to 1944 trees/ha) in the entire study area of APSEZ. The area 

wise density recorded was higher in Khari creek area (1944 trees/ ha) followed by 

Baradi mata area (1565 trees/ ha) and Bocha/Navinal creeks (1256 trees/ha). 

Among the study locations, lowest tree density was observed in the Kotadi creek 

area which was 1120 trees/ha. Further, major part of Bocha Island and 

surrounding areas supports good population of well matured and grown-up trees 

of A. marina, along with the presence of a few well matured trees of Rhizophora 

mucranata and Cerops tagal. 

Table 4.6: Density of Trees in the Kotadi Creek Area 
Q. Number Latitude Longitude  No of Tree Per Ha 

12  22° 47' 16"  69° 32' 51" 1100 

13  22° 47' 27"  69° 32' 48" 1100 

14  22° 47' 48"  69° 33' 39" 500 

15  22° 47' 54"  69° 33' 51" 600 

18  22° 48' 5"  69° 34' 11" 0 

22  22° 45' 53"  69° 36' 35" 2500 

42  22° 47' 16"  69° 35' 38" 700 

58  22° 47' 50"  69° 32' 56" 400 

65  22° 46' 25"  69° 36' 32" 2500 

66  22° 46' 49"  69° 36' 5" 1800 

Average  1120 

 

 

 
          139



MONITORING AND DISTRIBUTION OF THE MANGROVES ALONG THE CREEKS IN AND AROUND APSEZ, MUNDRA, KACHCHH, GUJARAT  

35 

Table 4.7: Density of Trees in the Baradi mata Area 

Q. Number Latitude  Longitude No of Tree per Ha 

6  22° 45' 53"  69° 39' 56" 1200 

7  22° 46' 45"  69° 40' 54" 1700 

8  22° 46' 39"  69° 40' 30" 1200 

9  22° 46' 53"  69° 40' 2" 1800 

10  22° 46' 43"  69° 39' 45" 1200 

11  22° 46' 40"  69° 40' 20" 600 

19  22° 45' 9"  69° 39' 55" 2000 

20  22° 45' 11"  69° 39' 54" 600 

21  22° 47' 10"  69° 38' 17" 400 

23  22° 47' 42"  69° 38' 14" 2400 

24  22° 47' 33"  69° 38' 24" 3300 

29  22° 46' 50"  69° 39' 57" 600 

30  22° 46' 23"  69° 39' 45" 800 

31  22° 48' 8"  69° 38' 14" 1300 

32  22° 45' 25"  69° 39' 18" 1700 

33  22° 45' 49"  69° 38' 41" 2300 

34  22° 45' 8"  69° 39' 53" 1600 

38  22° 46' 30"  69° 40' 11" 1200 

39  22° 46' 57"  69° 37' 27" 2100 

40  22° 46' 59"  69° 37' 20" 1400 

41  22° 46' 60"  69° 37' 45" 1700 

46  22° 48' 10"  69° 37' 16" 800 

47  22° 48' 8"  69° 38' 19" 300 

51  22° 45' 24"  69° 39' 40" 2900 

52  22° 45' 22"  69° 40' 6" 2800 

53  22° 45' 48"  69° 38' 11" 1900 

54  22° 46' 39"  69° 40' 44" 4400 

55  22° 46' 58"  69° 40' 15" 700 

56  22° 46' 28"  69° 38' 46" 900 

57  22° 46' 5"  69° 38' 24" 700 

64  22° 45' 24"  69° 39' 33" 2000 

Average  1565 
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Table 4.8: Density of Trees in the Bocha-Navinal Creek Area 
Q. Number Latitude  Longitude No of Tree per Ha 

1  22° 46' 42"  69° 41' 3" 200 

2  22° 46' 55"  69° 41' 6" 200 

3  22° 46' 56"  69° 41' 16" 1000 

4  22° 46' 48"  69° 41' 5" 2100 

5  22° 46' 17"  69° 42' 15" 2600 

16  22° 46' 28"  69° 41' 30" 1500 

17  22° 46' 33"  69° 41' 24" 1200 

35  22° 45' 7"  69° 42' 42" 1800 

36  22° 45' 7"  69° 42' 19" 1500 

37  22° 45' 4"  69° 42' 30" 1500 

43  22° 45' 21"  69° 41' 51" 1800 

44  22° 45' 59"  69° 42' 18" 1100 

45  22° 45' 1"  69° 42' 50" 1200 

48  22° 45' 6"  69° 42' 25" 900 

49  22° 45' 16"  69° 42' 31" 700 

62  22° 45' 52"  69° 43' 25" 800 

Average  1256 

 

Table 4.9: Density of Trees in the Khari Creek Area 
 

  

Q. Number Latitude  Longitude No of Tree per Ha 

25  22° 47' 43"  69° 43' 54" 1800 

26  22° 47' 28"  69° 43' 55" 3500 

27  22° 47' 23"  69° 43' 52" 1700 

28  22° 47' 22"  69° 43' 60" 1200 

50  22° 46' 15"  69° 43' 52" 1800 

59  22° 46' 42"  69° 44' 1" 1600 

60  22° 46' 14"  69° 44' 1" 2200 

61  22° 46' 13"  69° 43' 60" 2500 

63  22° 47' 31"  69° 44' 40" 1200 

Average  1944 
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4.3.3. Regeneration and Recruitment Class of Mangroves 

The average density of the regeneration class of mangroves in the sampling site 

(saplings with a height of <50 cm) was recorded at 62,727 plants/ha (Ranging from 

22,500 to 96,250 plants/ha) and for recruitment class mangrove, the overall 

average was recorded as 10,455 plants/ha (Ranging from 8,125 to 14,167 

plants/ha) during the study. The highest regeneration class (96,250 plants/ha) 

was recorded in Bocha/Navinal and is followed by Kotadi creeks (78,889 

plants/ha) and this creak system also supports highest density of recruitment class 

(14,167 plants/ ha) in the entire study area. Although, the density of trees is 

comparatively less in this area, it is favourable for the dispersal of seeds and 

germination for younger classes. This can further be representing that ecosystem 

is favourable for younger class mangrove formation. The lowest regeneration 

(22,500 plants/ ha) and recruitment (8,125 plants/ha) class was recorded in the 

Khari creek area; however, the mature tree density was highest in this area (1944 

trees/ha. The ratio of recruitments to tree is 1:7 and regeneration to recruitment 

is 42:7 in the study area. The density of mature trees and younger classes 

(recruitment and regeneration) in the APSEZ showed that this area supports 

healthy mangrove ecosystem and that the mangrove area as well as the density will 

increase significantly in the near future. 

Table 4.10: Density of Younger Classes in the Kotadi Area (Plant/Ha) 

Sr No Q. Number Latitude Longitude Regeneration Recruitment 

1 12  22° 47' 16"  69° 32' 51" 10000 0 

2 13  22° 47' 27"  69° 32' 48" 40000 10000 

3 14  22° 47' 48"  69° 33' 39" 350000 10000 

4 15  22° 47' 54"  69° 33' 51" 60000 15000 

5 18  22° 48' 5"  69° 34' 11" 90000 17500 

6 42  22° 47' 16"  69° 35' 38" 100000 32500 

7 58  22° 47' 50"  69° 32' 56" 30000 10000 

8 65  22° 46' 25"  69° 36' 32" 30000 15000 

9 66  22° 46' 49"  69° 36' 5" 0 17500 

Average  78,889 14167 
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Table 4.11: Density of Younger Classes in the Baradi mata Area (Plant/Ha) 

Sr No Q. Number Latitude  Longitude Regeneration Recruitment 

1 6  22° 45' 53"  69° 39' 56" 170000 7500 

2 7  22° 46' 45"  69° 40' 54" 30000 10000 

3 8  22° 46' 39"  69° 40' 30" 60000 20000 

4 9  22° 46' 53"  69° 40' 2" 140000 10000 

5 10  22° 46' 43"  69° 39' 45" 80000 0 

6 11  22° 46' 40"  69° 40' 20" 40000 5000 

7 19  22° 45' 9"  69° 39' 55" 0 7500 

8 21  22° 47' 10"  69° 38' 17" 60000 17500 

9 29  22° 46' 50"  69° 39' 57" 30000 2500 

10 30  22° 46' 23"  69° 39' 45" 90000 12500 

11 31  22° 48' 8"  69° 38' 14" 30000 10000 

12 39  22° 46' 57"  69° 37' 27" 30000 5000 

13 40  22° 46' 59"  69° 37' 20" 50000 7500 

14 41  22° 46' 60"  69° 37' 45" 20000 7500 

15 46  22° 48' 10"  69° 37' 16" 30000 20000 

16 47  22° 48' 8"  69° 38' 19" 40000 37500 

17 52  22° 45' 22"  69° 40' 6" 10000 0 

18 53  22° 45' 48"  69° 38' 11" 20000 7500 

19 54  22° 46' 39"  69° 40' 44" 10000 0 

20 55  22° 46' 58"  69° 40' 15" 40000 5000 

21 56  22° 46' 28"  69° 38' 46" 60000 7500 

22 57  22° 46' 5"  69° 38' 24" 100000 10000 

23 64  22° 45' 24"  69° 39' 33" 50000 7500 

Average  49,583 9,063 

Table 4.12: Density of Younger Classes in the Bocha-Navinal Area (Plant/Ha) 
Sr No Q. Number Latitude  Longitude Regeneration Recruitment 

1 1  22° 46' 42"  69° 41' 3" 10000 5000 

2 2  22° 46' 55"  69° 41' 6" 20000 7500 

3 3  22° 46' 56"  69° 41' 16" 110000 10000 

4 4  22° 46' 48"  69° 41' 5" 140000 12500 

5 5  22° 46' 17"  69° 42' 15" 260000 5000 

6 16  22° 46' 28"  69° 41' 30" 140000 10000 

7 17  22° 46' 33"  69° 41' 24" 50000 17500 

8 43  22° 45' 21"  69° 41' 51" 40000 15000 

 96,250 10,313 
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Table 4.13: Density of Younger Class in Khari creek 
 

Sr No Q. Number Latitude  Longitude Regeneration Recruitment 

9 50  22° 46' 15"  69° 43' 52" 20000 2500 

10 59  22° 46' 42"  69° 44' 1" 20000 10000 

11 60  22° 46' 14"  69° 44' 1" 20000 0 

12 61  22° 46' 13"  69° 43' 60" 30000 20000 

Average  22,500 8,125 

 
 

 

 

 

 

Figure 4.20 : Diversity of Mangrove Species in APSEZ Area, Mundra  
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5. CONCLUSION 

5.1. Shoreline and Mangrove Cover Changes 

The distribution of mangroves in the creeks in and around APSEZ was analysed 

using satellite images from March 2019 and March 2021. The major findings are: 

✓ The mangrove cover in the study area has increased by 52.79 ha from 2019 

to 2021, indicating that the mangrove ecosystem and the tidal regime were 

not adversely affected during this period. 

✓ The tide levels in the creeks were observed to be normal and adequate for 

the growth of mangroves. 

✓ The dense mangrove cover has showed an increase in Kotadi creek, Khari 

Creek and Baradi mata creeks while it was not much changed in 

Bocha/Navinal creek system.  

✓ Further Kotadi creek showed highest increase of sparse mangrove area 

(39.71ha) while Baradi mata creeks (14.10ha) and Bocha/Navinal creek 

system (6.89ha) showed an increase in scattered mangrove areas.  

✓ Nevertheless, overall, an increase in all three categories of mangroves in the 

study area between 2019 and 2021, indicating a healthy status of 

mangroves.  

✓ The study measured the density of mature trees, recruitments (young trees), 

and regeneration (seedlings) in different locations. Mangrove tree density is 

influenced by many factors like salinity, tidal inundation, fresh water flow, 

sediment characterises, etc. The ratio between mature tree density and 

recruitment class among all the stands (1:7) indicating good entrance of 

recruitment classes into mature tree category. A conducive physical milieu 

with favourable tidal range and less anthropogenic pressure seems to favour 

the present mangrove strands in a healthy state.  

✓ The conservation and management and recommendation plan are indicated 

below: 
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5.2. Recommendations 

❖ The mangrove cover in the APSEZ area was found in healthy condition with 

dense, sparse and scattered mangroves, which has overall increase of 52.79 

ha between 2019 and 2021, indicating that the mangrove ecosystem and the 

tidal regime were not adversely affected during this period. Therefore, 

future attempt should be restoration of sparse and scattered mangrove 

areas and convert it into dense patches. This could be restored to dense 

formation through physical amendment measures viz., canal digging, 

removing blockage in natural canal systems, and by other physical means. 

❖ The Mundra coastal scenario supports A. marina which is predominant, due 

to lack of continuous fresh water source which is atypical in this part. 

Nevertheless, presence of other mangrove species though sporadically 

recorded, viz., R. mucronate and C. tagal, which gives a confidence for 

plantation in the sparse and scattered mangrove areas following zonation 

techniques. Plantation of these species is expected to create a seed bank in 

due course of time which would eventually convert single species stand of A. 

marina into multi species formation which in turn enhance the marine 

biodiversity of the area.  

❖ Kotadi creek area has highest recruitment class mangroves while highest 

regeneration class was recorded from Bocha/Navinal creeks. Promoting 

natural regeneration where the mangrove stand has got the capacity to self-

renewal will ensure sustained well-being on the stand and its succession. 

Natural regeneration capacity of the stand is based on the extent of entrance 

of younger classes such as saplings into mature tree category. The 

observation that natural seedling recruitment is occurring normally will 

indicate that the system is functioning normally. The present study shows 

that natural regeneration in the studied mangrove formations is normal as 

indicated by the entrance of younger classes into adult categories. Continued 

observation of this natural succession in regular mangrove monitoring 

studies is necessary to assess and ascertain that the natural procession of 

succession is maintained. 
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❖ Plantation of suitable saline tolerant plant species (shrubs and trees) also 

helps in controlling the soil erosion along the coastal area.  

❖ The establishment of facilities and the expansion of infrastructure over the 

coming years will bring about notable changes in the landscape and 

seascape in and around the Adani Ports and Special Economic Zone Ltd 

(APSEZL). Long-term human-centred/induced activity of this magnitude in 

any coastal belt will have repercussions on its natural resources and 

ecosystems. As mangroves, mudflats and tidal creeks are the major 

ecological entities within the Adani Ports and Special Economic Zone Ltd 

(APSEZL), their conservation and management warrants priority and calls 

for a holistic approach. Thus, measures should be taken to conserve and 

preserve the mudflats and mangroves within the Adani Ports and Special 

Economic Zone Ltd (APSEZL) to retain their tangible and intangible 

ecological benefits. The conservation and management plan presented in the 

proceeding section has the following broad aspects and different activities 

under each aspect are dealt with. 

❖ The creation of baseline information to track subsequent changes in natural 

shoreline formation within the Adani Ports and Special Economic Zone Ltd 

(APSEZL) observations through GIS and RS tools have to be adopted. The GIS 

maps may be utilized for the purpose and could serve as a base map. Changes 

in creek systems, shoreline configuration and other land use categories 

could be monitored through this exercise once in three years.  

❖ Periodical monitoring, preferably once in 2 years, and comparison of results 

with baseline data to underline changes will pave way for the formulation of 

mitigation and conservation efforts.  

❖ Mudflats and mangrove conservation and restoration measures could 

subsequently be undertaken based on the results of the monitoring 

programs. 

❖ Research needs to be undertaken to assess the economic and ecological 

benefits of sustainable development of shoreline configuration. 
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❖      Awareness should be generated among local people about the shoreline 

configuration changes in the surrounding areas and the consequences, 

particularly to the fishermen community.  

 
          148



MONITORING AND DISTRIBUTION OF THE MANGROVES ALONG THE CREEKS IN AND AROUND APSEZ, MUNDRA, KACHCHH, GUJARAT  

44 

References: 

G.A.Thivakaran, Pranav J. Pandya, G.Thirumaran, and Devi Velusamy. 2015. “Conservation 
and Monitoring for Natural Mangrove Stands at Mundra.” 

Himmelstoss, Emily A., Rachel E. Henderson, Meredith G. Kratzmann, and Amy S. Farris. 
2018. “Digital Shoreline Analysis System (DSAS) Version 5.0 User Guide.” Report 
2018–1179. Open-File Report. Reston, VA. USGS Publications Warehouse. 
https://doi.org/10.3133/ofr20181179. 

Hitesh B Patel, Subhash Bhandari. 2018. “Shoreline Change Analysis along Eastern Part of 
Kachchh Coast, Western India.” International Journal of Creative Research 
Thoughts(IJCRT)) 6 (1). https://doi.org/January 2018. 

ICMAM. 2004. “Model Integrated Coastal and Marine Area Management Plan for Gulf of 
Kachchh.” Department of Ocean Development, Ministry of Earth Sciences,ICMAM 
Project Directorate, Chennai, Government of India. 

Jodhani, Keval, Pulkit Bansal, and Priyadarshna Jain. 2020. “Shoreline Change 
Observations in Gulf of Khambhat Using Satellite Images.” Available at SSRN 
3552461. 

Kannan, Jayakumar, and S. Malarvannan. 2016. “Assessment of Shoreline Changes over 
the Northern Tamil Nadu Coast, South India Using WebGIS Techniques.” Journal of 
Coastal Conservation 20 (December). https://doi.org/10.1007/s11852-016-0461-
9. 

Kathiresan, K. (2022). Mangrove Forests of India: An Overview. In: Das, S.C., Pullaiah, 
Ashton, E.C. (eds) Mangroves: Biodiversity, Livelihoods and Conservation . 
Springer, Singapore. https://doi.org/10.1007/978-981-19-0519-3_11 

Misra, Ankita, and Balaji Ramakrishnan. 2015. “A Study on the Shoreline Changes and 
LAND-Use/ Land-Cover along the South Gujarat Coastline.” Procedia Engineering 
116 (December): 381–89. https://doi.org/10.1016/j.proeng.2015.08.311. 

NIO. 2009. “Marine Environmental Impact Assessment for Discharge Channel of 4000 MW 
Ultra Mega Power Project Near Mundra, Gulf of Kachchh.” National Institute of 
Oceanography. 

Sutikno, Sigit, Ari Sandhyavitri, Muhammad Haidar, and Koichi Yamamoto. 2017. 
“Shoreline Change Analysis of Peat Soil Beach in Bengkalis Island Based on GIS and 
RS.” International Journal of Engineering and Technology 9 (January): 233–38. 
https://doi.org/10.7763/IJET.2017.V9.976. 

Sweet, William (William VanderVeer), Robert Kopp E., Christopher P. Weaver, J. T. B. 
Obeysekera, Radley M. Horton, E. Robert (Edward Robert) Thieler 1965-, and Chris 
Eugene Zervas 1957-. 2017. “Global and Regional Sea Level Rise Scenarios for the 
United States.” Edited by Center for Operational Oceanographic Products and 
Services (U.S.), NOAA technical report NOS CO-OPS ; 83, . 
https://doi.org/10.7289/v5/tr-nos-coops-083. 

Tamassoki, E, H Amiri, and Z Soleymani. 2014. “Monitoring of Shoreline Changes Using 
Remote Sensing (Case Study: Coastal City of Bandar Abbas).” IOP Conference Series: 
Earth and Environmental Science 20 (June): 012023. 
https://doi.org/10.1088/1755-1315/20/1/012023. 

 

 
          149



 
 
 

Annexure – 3 
  

 
          150



ALGAL REMOVAL WORK FROM MANGROVE AREAS 
 
Creek area is regularly observed for checking algal encrustations. On the mangrove 
recruits & where the algal encrustation is found to be substantial, it is removed 
manually by deployment of required manpower. This operation is performed during 
the low tide conditions. The main object is to provide better growing condition for 
the growth of mangroves. Periodically, spread of Prosopis sp towards the mangrove 
areas is also observed as this species will compete with mangrove plants for 
growth.  
 
       

Photographs of removal of algal encrustations: 
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Report on World Mangroves Day Celebration by Adani Foundation 

Mundra, July 24-26, 2024 - Adani Foundation organized a three-day celebration 

for World Mangroves Day, focusing on raising awareness about the conservation 

and maintenance of mangroves. The Adani Foundation has been actively working 

towards community support and development, with key areas including health, 

education, rural infrastructure, and agriculture and animal husbandry. The Adani 

Foundation has been actively involved in the conservation and restoration of 

mangroves, recognizing their crucial role in maintaining coastal ecosystems.  

 

Day 1: Awareness Lecture at Adani Vidya Mandir, Bhadreshwar 

On July 24, an awareness lecture was conducted by Dr. Mansi Goswami, 

Biodiversity expert, for the students of Adani Vidya Mandir, Bhadreshwar. The 

lecture aimed to educate the students about the significance of mangroves, their 

environmental benefits, medicinal properties, and natural resources. Through 

interactive quizzes and presentations, more than 50 students were made aware of 

the ecological importance of mangroves and their role in maintaining 

environmental balance. 

     

Awareness Lecture at Adani Vidhya Mandir- Bhadreswar 
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Day 2: Mangrove Nursery Preparation at Luni Site 

On July 25, a nursery for 10,000 mangrove seeds was established at the Luni site 

with the active participation of local fishermen. The fishermen were trained in 

proper planting techniques and the care of mangrove saplings. This initiative aimed 

to enhance local biodiversity, provide employment opportunities for fishermen, and 

stabilize coastal areas. The nursery project also served to raise awareness among 

fishermen about the importance of mangroves and encouraged their active 

involvement in conservation efforts. 

      

Mangrove Nursery Preparation and training at Luni Coast  

 

Day 3: Workshop on Mangrove Ecosystem 

On July 26, a one-day workshop was held at Adani House, involving students from 

various departments of Kutch University and Government Science College, Mandvi. 

The workshop aimed to educate students about mangrove ecosystems and 

conservation strategies. More than 100 students were participated in the 

workshop from different educational institutions. 

Key speakers included Dr. Paurav Mehta, Principal of Government Science College, 

Mandvi, and Dr. Mansi Goswami, Biodiversity Expert at Adani Foundation. Dr. Mehta 

provided detailed information on the adaptations, characteristics, and 
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conservation of mangroves, while Dr. Goswami discussed mangrove habitats, their 

status in India and Gujarat, and their global significance.  

The workshop included a quiz competition for students, with prizes awarded to the 

winners. Additionally, group discussions, project planning, and networking 

opportunities for future conservation projects were provided. Each student 

received a certificate of participation. 

Through these programs, Adani Foundation - Mundra aimed to foster greater 

understanding and commitment to mangrove conservation among community 

members. The foundation has planted mangrove trees over 162 hectares, 

significantly contributing to marine environmental protection. Such awareness 

programs by Adani Foundation inspire hope and active participation among various 

communities, including school children, fishermen, and subject-specific students. 

The celebration of World Mangroves Day by Adani Foundation underscores their 

commitment to environmental conservation and community development, 

fostering a sustainable future for all. 
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Mangrove Day Celebration with Subjective students of 

Kutch University and Govertment colleges  
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MEDIA COVERAGE  
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Mundra 
Half Yearly update: Apr – Sept 2024
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Utilization status
Rs. in Lakhs

2

Site name: Mundra

 CAPEX  OPEX  Total 

A.  General Management and Administration 1.30   87.61     88.91    41.12            47.79       47.44     39.77        39.50       40.08   
45.08%

B.  Education  45.26     45.26    28.66           16.60       16.04     15.69       11.65        27.43    60.60%
B1  Utthan-Education -Mundra 39.26     39.26    28.66           10.60       10.04     9.10          5.36          22.67     57.74%
B2  Utthan : Fisherfolk  6.00       6.00      -               6.00         6.00       6.59         6.29          4.76      79.29%

C.  Community Health 82.22     82.22    53.37            28.85       28.85     33.71        33.21        44.82    54.51%
D.  Sustainable Livelihood  162.68   162.68  37.68            125.00     125.01   124.25      5.49         43.49    26.74%
E.   Climate Action   10.00     10.00    -               10.00       10.00     9.65         7.50          3.92      39.22%
F.  Community Development 42.85     42.85    9.41              33.44       32.94     32.94       12.80        9.59      22.39%
G  EDM Recommended Projects 100.00   100.00 -               100.00    61.94     52.32        37.59        30.79    30.79%

  Total AF CSR Budget :     1.30    530.62    531.92           170.24      361.68     322.21       308.33        147.75    200.13 37.62%

89.09% 95.69% 47.92%

Fodder Support- 1 Cr +

 NFA 
Planned 

 NFA  Sr No Particulars  Utilization  Percentage 
 Salary & Admin 

Not Req.NFA  
 PR   PO 

Proposed Budget

Adani Foundation - Mundra
Budget Tracking 
  CSR Budget-AF-Mundra_F.Y.-2024-25                                                                                                                                             ( Amount in Lakhs)

37.62%

56.42%
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Key programmatic accomplishments

Community Health

Sustainable 
Livelihoods

Community 
Infrastructure

Stakeholder 
engagement

Education

1071

4348

5519

1074

2578

2902

2423

7440

234

0 2000 4000 6000 8000

Medical Supports

Mobile Health Care Unit

Rural Clinic

General Health Camp

Specialty Health Camp

Blood Donation Camp

Driver Health Check-up

Eye Vision Care

Ayushman Card

Medical Services Data April to Sep - 2024
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Key programmatic accomplishments

Community Health

Sustainable 
Livelihoods

Community 
Infrastructure

Stakeholder 
engagement

 Burn & Intensive Care Unit
• On August 11 (Adani Foundation Day), the foundation stone for the Burn 

Ward at GK General Hospital, Bhuj, was laid. 
• This center will provide comprehensive care for burn victims, from 

emergency treatment to long-term rehabilitation. It will benefit 22 lakh 
population of Kutch.. 

 Eye Vision Care:
• To address these challenges, the Adani Foundation, in collaboration with 

Vision Spring, is launching a holistic eye care initiative for the 
community.

 This initiative focuses on:

• Student: See to Learn , SHG Women: See to Earn, Driver of APSEZ: See to 
be Safe

 Total Screening 7476 ( Studnets) + 3958 ( Drivers) = 11434

 Vision Aids 621 ( Students) + 1110 ( Drivers) = 1731

 Cataract Screening 366 

 Cataract Surgery 18

Education
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Highlights: Community Health

Eye Vision Care Cataract Surgery
Nutritional kits to 153 

children with thalassemia
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Key programmatic accomplishments

Community Health

Sustainable 
Livelihoods

Community 
Infrastructure

Stakeholder 
engagement

Education

• 69 Primary schools (10452 Students)

• 8 High schools (1211 Students)

• 12000+ Students 

• 2371 Progressive learner

• 3421 IT on Wheels

• 2449 Adani competitive coaching center

• 250 Adani Evening Education center

• Library Activity: 45000+ Books issued. 300+ Oasis workshop 
arranged to increase reading habits of students.

• Mothers Meet: Mothers’ meetings conducted every second 
Saturday in Utthan schools. 10,000+ mothers have participated.

• Vedic maths and Abacus 
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Highlights: Education

Abacus Mathematics

Green School Initiative – plastic 
collection

Eye Vision Care in Utthan School
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Key programmatic accomplishments

Community Health

Sustainable 
Livelihoods

Community 
Infrastructure

Stakeholder 
engagement

Education

 “CHETNA” - initiative with gender diversity 
• Adani Foundation, in collaboration with Unnati Portal and Adani 

Solar, launched an initiative to provide equal opportunities for 
employment and self-development to women from Kutch. 

• Till Now 167 Female Joined Adani Solar @Pan India, 154 are from 
Kutch (92.21%)

 Saheli Groups: Form 82 Self Help Groups in coordination with 
National Rural Livelihood Mission (850+ Members). 16 SHG are 
on pathways of self-reliance their total Corpus Rs. 32,27,100 in 6 
months.

 3 women SHGs from Adani Foundation  Mundra participated in 
the prestigious Sathwaro Mela in Ahmedabad, showcasing Mud 
Art, Bead Art, and Soof Art, along with two artisans specializing 
in Rabari and Doori work, achieving an impressive turnover of 
Rs.1,30,000/-
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Key programmatic accomplishments

Community Health

Sustainable 
Livelihoods

Community 
Infrastructure

Stakeholder 
engagement

Education

Empowering Fisherfolk Community: 
• Education Support: Vehicle transportation facilities to 86 

fisherfolk students, Education kits Support to 77 students, 
Scholarship support of Rs. 3,58,765 to 34 students. 

• Job Support: Facilitated job placements for 75 fisherfolk as RTG 
operators, in the HR department, professional painting roles and 
as supervisors in APSEZ companies. 

Animal Husbandry: 
• Fodder support to 25 villages, benefiting 15005 cattle, Dry 

Fodder Support - 10,90,875  Kg & Green Fodder Support -
27,64,920 Kg 

• Launched a vaccination camp for 20,000 cattle, in collaboration 
with the Animal Health Department of Bhuj. 6,200+ cattle have 
been successfully vaccinated,
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Highlights: Sustainable Livelihood  

Local women of Kutch 
confidently working in 

Adani Solar

SHGs participating in 
SATHWARO’24 
Powering Art, 

Empowering Artisans Educational and Job 
Support to Fisherfolk youth
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Key programmatic accomplishments

Community Health

Sustainable 
Livelihoods

Community 
Development

Stakeholder 
engagement

Education

 Renovation of Zarpaar High School - benefit 450+ 
students/annually

 Construction of Madhav seva trust School at Zararpa -
benefit 250+ students/annually

 Renovation of AVMB school - benefit 640+ 
students/annually
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Key programmatic accomplishments

Community Health

Sustainable 
Livelihoods

Community 
Infrastructure

Climate Action

Education

 Vruksh Se Vikas – Massive Drive
• In the 6 months we establish 3 Adani Van, planting 22,460 trees

in 9.5 acres area in N khakhar, Borana, and Dhrub village. Till
Date 8 Adani Van 75,078 Trees @28 acres

• Prakrutik Rath: Empowering Communities Through Green
Initiatives 7,136 saplings distributed and planted in 6 months.

• Total 1.79 Lac tree plantation done till date.

 Mangrove Nursery Development with 10,000 seeds.

 Costal Clean up day: At Kashivishvnath Beach, Mandvi, 200+
students and 80 Utthan Sahayaks cleaned a 1 km stretch,
collecting significant plastic waste as part of a coastal cleanup
and awareness drive.

 Green Schools: Eco-clubs in 77 Utthan Schools and 12000+
students participate in “No Plastic” activities.
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Highlights: Vruksh Se Vikas 

Vruksh Se Vikas – Massive Drive: Adani van & Prakrutik Rath Costal cleanup Day
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Adani skill development center

Adani Skill Development Centre (ASDC) plays a pivotal role in 

empowering individuals through skill enhancement. By offering a wide 

range of training programs, ASDC aims to bridge the gap between 

industry requirements and workforce capabilities. This initiative not only 

helps individuals stay adaptable in a rapidly evolving job market but also 

opens up opportunities for career advancement and higher productivity. 

In rural areas, many youth possess degrees but lack the practical skills 

needed for employment; ASDC addresses this gap by providing targeted 

training to enhance their employability. Through continuous learning and 

development, participants can achieve greater job satisfaction and 

personal fulfillment. On a broader scale, ASDC contributes to economic 

growth by fostering a skilled workforce that drives innovation and 

provides businesses with a competitive edge. Ultimately, the Adani Skill 

Development Centre is dedicated to building a future-ready workforce 

that supports the overall progress of society.
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ASDC has significantly enhanced employability in Mundra and Mandvi. Training programs in digital literacy, RTG crane operation, beauty 

therapy, and advanced Excel have provided practical skills and certifications. Real-time exposure along with the Entrepreneurship 

Development Program (EDP), has further empowered youth. Successful placements have resulted in well-paying jobs, contributing to 

regional economic growth. Overall, ASDC’s initiatives have transformed the lives of many individuals, fostering both personal and 

professional development.

Empowering Youth : Impact of ASDC in Mundra and Bhuj Center
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Some glimpse of ASDC Mundra and Bhuj
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Apr May Jun Jul Aug Sep

Target 0 0 20 30 0 20

Achivement 35 7 27 42 19 6

Half Yearly Target Vs Achievement Bhuj

Total Half Yearly 
Target

70Total Half Yearly 
Achivement

136

Half Yearly Target Vs 
Achievement

Total Half Yearly Target Total Half Yearly Achivement
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General Duty 
Assistant, 44

Foundation of 
Artificial Intelligence / 

DDEO, 58

First Aid, 8

Entrepreneurshi
p, 25

GST with Tally, 1

JOB ROLE WISE STUDENTS DETAILS, BHUJ

Total Students = 136
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Revenue Generation Bhuj _Centre & Tie Up

Job Role Student 
Paid

Tie Ups Any 
other

Total 
Income

General Duty Assistant 284500 0 0 284500

Foundation of Artificial 
Intelligence / DDEO

177000 0 0 177000

First Aid 4792 0 0 4792

Tally with GST 8000 0 0 8000

Total 4,74,292 0 0 4,74,292
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Bhuj Center Activities Photos 
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Bhuj Center Press Notes
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Apr May Jun Jul Aug Sep

Target 20 80 40 30 70 50

Achivement 57 28 7 18 48 19

Half Yearly Target Vs Achievement 
Mundra 

Total Half Yearly Target
290

Total Half Yearly 
Achivement

177

Yearly Target Vs 
Achievement Mundra

Total Half Yearly Target Total Half Yearly Achivement
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Beauty Therapist, 27

RTG, 77

DDEO, 44

Painting / 
Drawing, 15

GST with Tally, 1

Advance Excel, 11

Job Role Wise Details Mundra

Beauty Therapist RTG DDEO

Painting / Drawing GST with Tally Advance Excel

Total Students = 177
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Revenue Generation Mundra _Centre & Tie Up

Job Role Student 
Paid

Tie Ups Any 
other

Total 
Income

RTG 0 756000 0 756000

German Language Training 10000 0 0 10000

Beauty Therapist 54000 0 0 54000

DDEO 28000 0 0 28000

Tally with GST 3000 0 0 3000

Drawing/ Painting 18000 0 0 18000

Total 1,13,000 7,56,000 0 8,69,000
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Mundra Center Activities Photos 
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Mundra Center Press note
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Radheshyam Singh

From: Chiragsing Rajput
Sent: Wednesday, October 16, 2024 11:45 AM
To: Bhagwat Swaroop Sharma; Radheshyam Singh
Cc: Anil Trivedi
Subject: FW: User is not active - GCP-usq79i

FYIP..... 
 
-----Original Message----- 
From: query_gcp@icfre.org <query_gcp@icfre.org>  
Sent: Wednesday, October 16, 2024 11:40 AM 
To: Chiragsing Rajput <Chiragsing.Rajput@adani.com> 
Cc: Anil Trivedi <Anil.Trivedi@adani.com> 
Subject: RE: User is not active - GCP-usq79i 
 
 Some people who received this message don't often get email from query_gcp@icfre.org. Learn why this 
is important <https://aka.ms/LearnAboutSenderIdentification>   
  
*CAUTION: This mail has originated from outside Adani. Please exercise caution with links and attachments.* 
 
Dear sir,  
 
 
The Green Credit Programme is currently in its piolet stage, hence at this stage only the PSUs are allowed to 
participate as entity and State Forest Departments as Implementing Agency. Private entities may be allowed 
later. We will keep you informed as we progress and expand the program to private entities participation. Your 
user ID, if created, will be activated accordingly. 
 
 
Thank you for your understanding and enthusiasm towards Green Credit Programme. 
 
 
With Regards, 
 
Green Credit Cell, ICFRE 
 
-----"Chiragsing Rajput" <Chiragsing.Rajput@adani.com <mailto:Chiragsing.Rajput@adani.com> > wrote: -----  
To: "query_gcp@icfre.gov.in <mailto:query_gcp@icfre.gov.in> " <query_gcp@icfre.gov.in 
<mailto:query_gcp@icfre.gov.in> > 
From: "Chiragsing Rajput" <Chiragsing.Rajput@adani.com <mailto:Chiragsing.Rajput@adani.com> > 
Date: 10/10/2024 11:35AM 
Cc: "Anil Trivedi" <Anil.Trivedi@adani.com <mailto:Anil.Trivedi@adani.com> > 
Subject: RE: User is not active - GCP-usq79i 
 
 
 
Dear Sir, 
 
  
 
In line with the discussion held with Dr. Sanjay Singh (Administrator) yesterday, we came to know that, at present 
the Green Credit Programme scheme is live for Government institutes/ agencies only. 
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As of now the said scheme is not in existence for private agencies / industrial sectors. 
 
  
 
We are requesting you to please let us know, as and when this scheme become live for private agencies / 
industrial sectors. 
 
  
 
Thanks & Regards, 
 
Chiragsing Rajput 
 
Environment Department | Adani Ports & Special Economic Zone Ltd. 
 
Mob +91 9687678443 | Ext. 59523 | chiragsing.rajput@adani.com <mailto:chiragsing.rajput@adani.com>  | 
https://ind01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.adani.com%2F&data=05%7C02%7CRad
heshyam.Singh%40adani.com%7C72bfc9adf9974f3291aa08dceda9ee79%7C04c72f56184846a281678e5d3651
0cbc%7C0%7C0%7C638646561300812058%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2
luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=El0ZFQlNHkoroKEz0GVODayPoCVRthplcssb
qKzxyd4%3D&reserved=0 
<https://ind01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.adani.com%2F&data=05%7C02%7CRa
dheshyam.Singh%40adani.com%7C72bfc9adf9974f3291aa08dceda9ee79%7C04c72f56184846a281678e5d3651
0cbc%7C0%7C0%7C638646561300838414%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV
2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=n65wMOZpDNPmORhkemAHeqJfjOaK8gG
a%2BiNLHGXEa2Y%3D&reserved=0>  
 
Adani Corporate House, 3rd Floor, North Wing, Shantigram, Ahmedabad - 382421, Gujarat, India. 
 
 
 
 
 
  
 
From: Chiragsing Rajput  
Sent: Friday, September 27, 2024 12:16 PM 
To: query_gcp@icfre.gov.in <mailto:query_gcp@icfre.gov.in>  
Cc: Anil Trivedi <Anil.Trivedi@adani.com <mailto:Anil.Trivedi@adani.com> > 
Subject: RE: User is not active - GCP-usq79i 
 
  
 
Dear Sir / Madam, 
 
  
 
Kindly do the needful to resolve the query as per trailing mail. 
 
  
 
Regards, 
 
Chiragsing Rajput 
 
  
 
From: Chiragsing Rajput  
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Sent: Tuesday, September 17, 2024 2:16 PM 
To: 'query_gcp@icfre.gov.in' <mailto:'query_gcp@icfre.gov.in'>  <query_gcp@icfre.gov.in 
<mailto:query_gcp@icfre.gov.in> > 
Cc: Anil Trivedi <Anil.Trivedi@adani.com <mailto:Anil.Trivedi@adani.com> > 
Subject: RE: User is not active - GCP-usq79i 
 
  
 
Dear Sir / Madam, 
 
  
 
Kindly do the needful to resolve the query as per trailing mail. 
 
  
 
Regards, 
 
Chiragsing Rajput 
 
  
 
From: Chiragsing Rajput  
Sent: Wednesday, September 11, 2024 10:41 AM 
To: query_gcp@icfre.gov.in <mailto:query_gcp@icfre.gov.in>  
Cc: Anil Trivedi <Anil.Trivedi@adani.com <mailto:Anil.Trivedi@adani.com> > 
Subject: RE: User is not active - GCP-usq79i 
 
  
 
Dear Sir / Madam, 
 
  
 
Kindly do the needful to resolve the query as per trailing mail. 
 
  
 
Regards, 
 
Chiragsing Rajput 
 
  
 
From: Chiragsing Rajput  
Sent: Friday, September 6, 2024 1:59 PM 
To: query_gcp@icfre.gov.in <mailto:query_gcp@icfre.gov.in>  
Cc: Anil Trivedi <Anil.Trivedi@adani.com <mailto:Anil.Trivedi@adani.com> > 
Subject: User is not active - GCP-usq79i 
 
  
 
Dear Sir / Madam, 
 
  
 
We have registered under Green Credit Programme and user id generated as GCP-usq79i. 
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However, while trying to login, the error is showing that user is not active. Kindly do the needful to resolve the 
same. 
 
  
 
 
 
  
 
Thanks & Regards, 
 
Chiragsing Rajput 
 
Environment Department | Adani Ports & Special Economic Zone Ltd. 
 
Mob +91 9687678443 | Ext. 59523 | chiragsing.rajput@adani.com <mailto:chiragsing.rajput@adani.com>  | 
https://ind01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.adani.com%2F&data=05%7C02%7CRad
heshyam.Singh%40adani.com%7C72bfc9adf9974f3291aa08dceda9ee79%7C04c72f56184846a281678e5d3651
0cbc%7C0%7C0%7C638646561300851437%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2
luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=12%2B%2FMcK0AwV1GXt3YBpZvXVgXfSv8x
d24YqMT4Zghno%3D&reserved=0 
<https://ind01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.adani.com%2F&data=05%7C02%7CRa
dheshyam.Singh%40adani.com%7C72bfc9adf9974f3291aa08dceda9ee79%7C04c72f56184846a281678e5d3651
0cbc%7C0%7C0%7C638646561300862286%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV
2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=H4ym2LhBE0ZVY1oidXJSjOjepcx3ODxTbi%
2BbR%2BigzdI%3D&reserved=0>  
 
Adani Corporate House, 3rd Floor, North Wing, Shantigram, Ahmedabad - 382421, Gujarat, India. 
 
 
 
 
 
  
 
 
DISCLAIMER: The information contained in this electronic message and any other attachment to this message 
are intended solely for the addressee and may contain information that is confidential, privileged and exempt 
from disclosure under applicable law. If you are not the intended recipient, you are hereby formally notified that 
any use, copying or distribution of this e-mail, in whole or in part, is strictly prohibited. Please immediately notify 
the sender by return e-mail and delete all copies of this e-mail and any attachments from your system. Any views 
or opinions presented in this email are solely those of the author and do not necessarily represent those of the 
company.  
 
WARNING: Computer viruses can be transmitted via email. The recipient should check this email and any 
attachments for the presence of viruses. Adani Group accepts no liability for any damage caused by any virus 
transmitted by this email.  
 
 
Disclaimer:Please do not print this email unless it is absolutely necessary. 
This email is exclusively intended for the addressee(s) and may contain proprietary, confidential or privileged 
information. If you are not the intended recipient, you should not disseminate, distribute or copy this e-mail. 
Please notify the sender immediately and destroy all copies of this message and any attachments. 
Warning:Computer viruses can be transmitted via email. The recipient should check this email and any 
attachments for the presence of viruses. ICFRE accepts no liability for any damage caused by any virus 
transmitted by this email. 
https://ind01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.icfre.gov.in%2F&data=05%7C02%7CRa
dheshyam.Singh%40adani.com%7C72bfc9adf9974f3291aa08dceda9ee79%7C04c72f56184846a281678e5d3651
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0cbc%7C0%7C0%7C638646561300872978%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2
luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=7app9BpEJ9muZlhnYgYvOU3JwQOMHT0Ke
cp9SS%2BncPo%3D&reserved=0 
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NET Payment Receipt

Address :  169/P, AT-NAVINAL ISLAND, MUNDRA, KUTCH, Mundra, Kutch East  Pin : 370421

Bank Details

Transaction No

Application: 175853(ECC)-dd/MM/yyyy

AXC-***

SAXC8736414213

PCB ID: 17739-Adani Ports & Special Economic Zone Ltd.

Payment Id 263363

Payment Date 24/04/2020

Date : 25/04/2020

Paid Amount 1000000

Status Success

Remarks Transaction Successful

Type

Referance No

MIS Date

175853 (Environment Clearance) 

ECC-ECC-CCA

-
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Adani Ports and Special Economic Zone Ltd Tel   +91 2838 25 5000 
Adani House,     Fax  +91 2838 25 51110 
PO Box No. 1    info@adani.com 
Mundra, Kutch 370 421   www.adani.com 
Gujarat, India 
 
Registered Office: Adani House, Shantigram, S G Highway, Ahmedabad 382 421, Gujarat, India 

PCB ID: 17739, 35427 & 37436 

Tag View / PDF 
File 

Description Application 

0. 000 Any Other Specific Information Called for  
(Purpose of Application) 

Terms of Reference to 
Consent to 

Establishment 
(ToR to CtE) 

 
PURPOSE OF APPLICATION: 

 
Subject : Terms of Reference to Consent to Establishment (ToR to CtE) for expansion 

of Waterfront Development Plan (WFDP) of Mundra Port by Adani Ports & SEZ 
Limited, Mundra, Gujarat. 

Reference : 1) ToR Letter No. MoEF&CC F. No. 10-24/2019-IA-III, dated 17.05.2019 
(Annexure – 1) 

2) ToR Amendment Letter No. MoEF&CC F. No. 10-24/2019-IA-III, dated 
27.09.2019 (Annexure – 2) 

3) ToR Amendment Letter No. MoEF&CC F. No. 10-24/2019-IA-III, dated 
10.04.2020 (Annexure – 3) 

4) Environment & CRZ clearance vide MoEF&CC Letter No. 10-47/2008-IA.III, 
dated 12.01.2009, 19.01.2009 & 07.10.2015 (Annexure – 4) 

5) Consent to Establish (CtE) vide letter no. PC/NOC/CCA-Kutch-582/16783, 
dated 01.08.2008 and its amendment for validity extension vide letter 
dated PC/CCA-KUTCH-582(3)/GPCB ID: 35427/170294, dated 04.01.2014 
(Valid till 01.07.2018). (Annexure – 5) 

   
Respected Sir, 
 

We, Adani Ports and Special Economic Zone Limited, Mundra, Kutch (Gujarat) have been 
granted Environmental and CRZ Clearance vide Letter No. 10-47/2008-IA.III, dated 12.01.2009, 
19.01.2009 & 07.10.2015 from MoEF&CC, New Delhi for Waterfront Development Project (WFDP). 
APSEZ has also been granted Consent to Establish (CtE) by GPCB, Gandhinagar vide letter 
PC/NOC/CCA-Kutch-582/16783, dated 01.08.2008 and subsequently its amendment for validity 
extension vide letter dated PC/CCA-KUTCH-582(3)/GPCB ID: 35427/170294, dated 04.01.2014 
(Valid till 01.07.2018). 
 
As per the EC letter dated 7th October 2015, the extension of validity of clearance for WFDP has 
been granted up to 11th January 2019. 
 
APSEZ has earlier prepared Master plan of Water Front Development and same has been approved 
by MoEF&CC vide letter no. 10-47/2008-IA-III on 12th Jan 2009 and named as Water Front 
Development Plan (WFDP). Extension of validity was done further by MoEF&CC EC order dated 17th 
October 2015, wherein EC validity was increased up to 11th January 2019. Since all the activities in-
line to existing Environment & CRZ Clearance were not completed, it is utmost importance to 
restore the current Environment & CRZ Clearance. Further, based on the growth of business and 
cargo ramp up, the need of development of the remaining components with minor modification as 
per the business needs and other technical suitability in the approved Water front development 
plan is required. Hence proposal for Environment & CRZ clearance for the optimization of Water 
front development plan has been prepared. All the activities proposed as part of the current 
expansion will be within the boundary of WFDP. 
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Adani Ports and Special Economic Zone Ltd Tel   +91 2838 25 5000 
Adani House,     Fax  +91 2838 25 51110 
PO Box No. 1    info@adani.com 
Mundra, Kutch 370 421   www.adani.com 
Gujarat, India 
 
Registered Office: Adani House, Shantigram, S G Highway, Ahmedabad 382 421, Gujarat, India 

PCB ID: 17739, 35427 & 37436 

 
APSEZ has applied for EC & CRZ Clearance for WFDP – Expansion to the MoEF&CC, New Delhi and 
chronology of the application and subsequent proceedings are as below. 
 

Sr. No. Dated Remarks 
1. 09.03.2019 Application for EC & CRZ Clearance vide proposal no. 

IA/GJ/MIS/98592/2019 
2. 23.04.2019 Hearing against EAC for seeking Terms of Reference (ToR) 
3. 17.05.2019 MoEF&CC issued ToR for expansion of WFDP 
4. 02.07.2019 Application for amendment in ToR 
5. 27.09.2019 MoEF&CC issued ToR – Amendment for expansion of WFDP 
6. 13.12.2019 Application for amendment in ToR 
7. 10.04.2020 MoEF&CC issued ToR – Amendment for expansion of WFDP 

 
The proposed expansion plan will comprise of the multi-purpose cargo and Liquid/Gas/cryogenic 
cargo handling quay development and associated facilities are given in the table below: 
 

S
. 
N
o 

Descriptio
n 

Approv
ed 

Alread
y 
develo
ped 

Propos
ed 
Expansi
on 

Total 
Capacity 

Remarks 

1 
Cargo 
Handling 
(MMTPA) 

225 140 385 610 

There will be optimization of 
layout and Multipurpose berth 
operation concept will be 
adopted, which will increase the 
cargo handling capacity. 

2 Quay 
Length (m) 22000 7870 14470 22340 

The increase in quay length is 
envisaged due to optimization of 
layout for Multipurpose 
cargo handling 

3 Dredging 
(MCuM) 210 123 350 350 

Due to optimization of layout 
within the existing approved 
water front area additional 
dredging quantity is envisaged 

4 ETP (KLD) 265 265 1000 1265 
Based on the future requirement, 
~1000 KLD is proposed to be 
developed on Modular basis. 

5 STP (KLD) 50000 55 50000 50055 
Based on the future requirement 
50 MLD will be developed in 
Modular basis 

6 
Desalinati
on Plant 
(MLD) 

300 47 400 447 
Based on the future requirement 
additional units will be developed 
in Modular basis 

7 SPM’s / 
SBM’s 2 2 2 4 

To handle Petroleum products, as 
part of multipurpose (including 
liquid) cargoes, as already 
proposed 
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Adani Ports and Special Economic Zone Ltd Tel   +91 2838 25 5000 
Adani House,     Fax  +91 2838 25 51110 
PO Box No. 1    info@adani.com 
Mundra, Kutch 370 421   www.adani.com 
Gujarat, India 
 
Registered Office: Adani House, Shantigram, S G Highway, Ahmedabad 382 421, Gujarat, India 

PCB ID: 17739, 35427 & 37436 

S
. 
N
o 

Descriptio
n 

Approv
ed 

Alread
y 
develo
ped 

Propos
ed 
Expansi
on 

Total 
Capacity 

Remarks 

8 Sea Island 
Jetty 0 0 1 1 

To handle Petroleum products, as 
part of multipurpose (including 
liquid) cargoes, as already 
proposed 

  
 As a part of proposed expansion plan, it is also proposed to develop remaining extension of 

500 m on each side of eastern and western breakwater to prepare a round head in the south 
port which has been approved earlier as per the accorded EC of WFDP.  

 West side breakwater of west port has already been developed. However eastern side 
breakwater of length 5000m is approved but yet not developed. The same is proposed to 
be developed as a part of proposed expansion.  

 
Along with berths, backup facilities and independent port craft facilities, waste reception facilities, 
conveyor systems, drainage, water supply, electrical works, internal roads, railway works and other 
utilities, amenities and bunkering will be developed to accommodate all multipurpose cargo such 
as Liquid, Bulk, Break Bulk, Project Cargo, General Cargo, Dry Cargo, Container, Ro – Ro & 
Automobiles and any other non-hazardous cargo and Liquid /Gas/ Cryogenic cargo. 
 
The cargo mix that has been revised as per the proposed development is represented in the below 
table. 
 

Cargo Mix for Revised Master Plan development 
 

S. 
No. 

Cargo Type Cargo Mix 

1. Multipurpose 
(Including Liquid) 

Coal / Iron ore / limestone / Mines & Minerals & other dry 
bulk/Fertilizers and raw materials for manufacture of 
fertilizer / food grains / sugar / clinker / cement / Project 
cargo / timber & wood / machines/ Iron steel products / 
Break Bulk etc./Container, Ro – Ro & Automobiles and any 
other non-hazardous cargo. 
All Class A, B, C petroleum products, excluded petroleum 
products Including Petrochemical products, Hazardous, 
Toxic and Non Hazardous chemicals/Liquids and other 
Liquid 
cargos 
Tentative list of hazardous liqud cargo but not limited to are 
as follows: 
Ethylene, Propylene (Propene), Butadiene, Pentane, Ethyl 
Mercaptan Motor Spirit, Propylene Oxide, Hexane, Naphtha, 
Acetone, Methyl Chloride / Chloro Methane, Cyclohexane, 
Benzene, Ethyl Acetate, Acrylonitrile Acetonitrile, Methyl 
Methacrylate, Methacrylonitrile, Methanol (Methyl 
Alcohol),Isopropyl Alcohol, Ethyl Alcohol (Ethanol), Ethylene 
di chloride, Methyl Isobutyl Ketone, Ethyl Benzene, N-Butyl 
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Adani Ports and Special Economic Zone Ltd Tel   +91 2838 25 5000 
Adani House,     Fax  +91 2838 25 51110 
PO Box No. 1    info@adani.com 
Mundra, Kutch 370 421   www.adani.com 
Gujarat, India 
 
Registered Office: Adani House, Shantigram, S G Highway, Ahmedabad 382 421, Gujarat, India 

PCB ID: 17739, 35427 & 37436 

S. 
No. 

Cargo Type Cargo Mix 

Acetate, Isobutyl Alcohol (Iso Butanol), N-Butyl Alcohol 
(NButanol), Epichlorohydrine, Styrene, O-Xylene, High 
Speed 
Diesel, Cumene, Crude Oil, PoL Aviation Fuel, Kerosene, 
Acetic Acid, Acetic Anhydride, Non-edible/Mentha Oil Low 
Sulphur Heavy Stock/ Furnace oil, Carbon Black Feedstock 
(CBFS), Aniline, Methyl Ethyl Ketone Peroxide, Ethyl 
Hexanol-2, Vinyl 
Chloride, Phenol, Naphthalene, Ethylene Glycol, Mono 
Ethylene Glycol, Toluene 2.4 -di isocyanate, Diphenyl 
Methane Di-Isocynate, Edible oil/Palm Oil, Paraffin, Bitumen, 
Sulphur, Lube oil, Asphalt, Coal, CNG, NG, Ammonia (NH3), 
Diammonium Phosphate, Muriate of Potash (MOP), Soda 
Ash (Sodium Carbonate), Urea, Limestone, Caustic Soda, 
Sulphuric acid, Phosphoric acid, Piperine/ Piperdine, 
Chloroform, Hydrochloric Acid (HCL), Ethylene diamine 
(EDA), CMDI etc. 

2. Gas/Cryogenics/Liquid LNG, Propane, Butane, LPG, CNG, NG and All Class A, B, C 
petroleum products, excluded petroleum products Including 
Petrochemical products, Hazardous, Toxic and Non 
Hazardous chemicals/Liquids and other Liquid cargos. 

 
Total Project Cost: 57594 Cr. 
 
Note: 
As per the EC & CTE under WFDP, we have been granted Consent to Operate (CTO / CC&A) by Gujarat 
Pollution control board in below 3 different XGN IDs as per project locations. 
 

1. APSEZ (Mundra Port Terminal) – ID: 17739 
2. APSEZ (WFDP – West Port) – ID: 35427 
3. APSEZ (SPM & Pipeline for crude oil terminal) – ID: 37436 

 
However as per GPCB application procedure we can apply under one XGN ID only and hence we 
are applying for ToR to CtE under GPCB – XGN ID: 17739 but this application will also be linked 
with other GPCB-XGN IDs as mentioned above. 
 
After granting of this CtE, we will apply for CtO-amendment in any of the above mentioned GPCB-
XGN IDs as per the requirement by considering the same CtE. 
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Adani Ports and Special Economic Zone Ltd Tel   +91 2838 25 5000 
Adani House,     Fax  +91 2838 25 51110 
PO Box No. 1    info@adani.com 
Mundra, Kutch 370 421   www.adani.com 
Gujarat, India 
 
Registered Office: Adani House, Shantigram, S G Highway, Ahmedabad 382 421, Gujarat, India 

PCB ID: 17739, 35427 & 37436 

Technical details as per ToR to CtE Application: 
S. 

No. 
Particular Capacity Remarks 

1 Water 
Consumption 

400 MLD (Industrial + 
Domestic) 

Based on the requirement, 
desalination plant of 400 MLD 
capacities will be developed in 
Modular basis 

2 Wastewater 
Generation 

Industrial: 1000 KLD 
Domestic: 50000 KLD 
Total: 51000 KLD 

Based on the requirement, ETPs of 1 
MLD & STPs of 50 MLD will be 
developed in Modular basis 

3 Mode of Disposal 
of Treated Water 

Domestic Treated Water: Utilization 
on land for horticulture purpose within 
APSEZ premises 
 
Industrial Treated Water: Utilization 
for industrial application as per 
requirement and/or sea disposal at 
identified location as per modeling 
studies 

4 R.O. Reject from 
desalination plant 

1100 MLD The reject outfall quantity from 
desalination plant will be disposed at 
marine disposal location, identified as 
per modelling studies. 

5 D.G. Sets (Stand-
by) 

Up to 50 MVA Based on the requirement, D.G. Sets 
will be installed in Modular basis. D.G. 
Sets will be kept as stand-by and used 
in case of main power failure only 

6 Fuel consumption HSD: 400 Litre/Hr./D.G. Set -- 
 
 
Cargo Handling Details as per ToR to CtE Application: 
 

Cargo Existing Approved 
(MMTPA) 

Proposed (MMTPA) Total (MMTPA) 

Multipurpose 
(Including Liquids) 

210 360 570 

Liquid/Gas/Cryogenic 15 25 40 
TOTAL 610 
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(i) 

F.No.10-24/2019-1A-III 
Government of India 

Ministry of Environment, Forest and Climate Change 
(IA.III Section) 

Indira Paryavaran Bhawan, 
Jor Bagh Road,New Delhi - 3 

Date: 17th  May, 2019 
To, 

Shri Shalin, Head Environment 
M/s Adani Ports and Special Economic Zone Limited 
Adani House, Shani gram, S G Highway 
Ahmedabad- 382421, Gujarat 
E Mail: azharuddin.kazi@adani.com  

Subject: Expansion of Waterfront Development Plan for Mundra Port by APSEZ, 
Mundra, Gujarat by M/s Adani Ports and Special Economic Zone Limited -
Terms of Reference - reg. 

Sir, 
This has reference to your proposal No. IA/GJ/MIS/98592/2019 dated 9th  March, 

2019, submitted to this Ministry for seeking Terms of Reference (ToR) in terms of the 
provisions of the Environment Impact Assessment (EIA) Notification, 2006 under the 
Environment (Protection) Act, 1986. 

2. The proposal for grant of Terms of Reference (ToR) to the project "Expansion of 
Waterfront Development Plan for Mundra Port by APSEZ, Mundra, Gujarat by M/s Adani 
Ports and Special Economic Zone Limited was considered by the Expert Appraisal 
Committee (Infra-2) in its 40th  meeting held on 23rd  April, 2019. 

3. The details of the project, as per the documents submitted by the project 
proponent, and also as informed during the above said meeting are as under:- 

The waterfront development has been accorded Environmental and CRZ clearance 
as per the EIA Notification, 2006 and Costal Regulation Zone Notification, 2011 
vide letter No. 10-47/2008-IA.III dated 12th  January 2009 and addendum was 
issued vide F.No. 10-47/2008-IA.III dated 19th  January, 2009. The extension of 
validity for Environmental and CRZ clearance has been given vide letter F.No. 10-
47/2008-IA.III dated 7th  October, 2015 with validity up to 11th  January, 2019. 

(ii) Since all the activities in-line to existing Environment & CRZ Clearance was not 
completed, it is utmost importance to restore the current Environment & CRZ 
Clearance. Further, based on the growth of business and cargo ramp up, the need 
of development of the remaining components with minor modification as per the 
business needs and other technical suitability in the approved Water front 
development plan is required. Hence proposal for Environment & CRZ clearance 
for the optimization/expansion of Water front development plan has been prepared. 
All the activities proposed as part of the current expansion will be within the 
boundary of Waterfront Development Plan (WFDP). 

(iii) For the expansion of WFDP, it is important to utilize the maximum marine 
development potential. Therefore, based on the future Cargo projections and 
business requirement of the hinterland, it is proposed to develop the port with the 
flexibility to handle various cargos. Type of berth and type of cargo is a commercial 
and business requirement. Hence, expansion plan will be developed with those 
flexibilities to accommodate berths and storage facilities as multi-purpose. The 
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expansion plan will consist of berths at various locations, material handling area, 
cargo storage area, operational and utility area, internal connectivity, drainage, 
greenbelt and various utilities, amenities and bunkering facilities. 

(iv) Along with berths, backup facilities and independent port craft facilities, waste 
reception facilities, conveyor systems, drainage, water supply, electrical works, 
internal roads, railway works and other utilities, amenities and bunkering will be 
developed to accommodate all multipurpose cargo such as Liquid, Bulk, Break 
Bulk, Project Cargo, General Cargo, Dry Cargo, Container, Ro-Ro & Automobiles 
and any other non-hazardous cargo and Liquid /Gas/ Cryogenic cargo (up to -162 
degree Celsius, Pressurized Gases). Area outside the CRZ will be utilized for 
development of Industries. Necessary approvals for the same will be obtained, if 
required 

(v) The cumulative configuration of the waterfront development facility includes the 
following 

(vi) The entire expansion activities will be undertaken within the approved area of 5170 
Ha of WFDP. 

(vii) About 385 MMTPA of multi-purpose/liquid/gas/cryogenic cargo will be handled in 
addition to the existing approved capacity of 225 MMTPA. 

S. 
No. 

Description Approved 
Already 

developed 
Proposed 
Expansion 

1.  Quay Length (m) 22000 7870 14470 
2.  Dredging (MCuM) 210 123 350 
3.  ETP (KLD) 265 265 1000 
4.  STP (KLD) 50000 55 50000 

5' 
Desalination 	Plant 
(MLD) 

300 400 
 

47 

(viii) The entire existing and proposed quay length will be used for handling multi-
purpose/liquid/gas/cryogenic cargo. 

(ix) Necessary augmentation of the existing quay length and backup facilities will be 
undertaken for handling multi-purpose/liquid/gas/cryogenic cargo. 

(x) As a part of proposed expansion plan, it is proposed to develop remaining 
extension of 500 m on each side of eastern and western breakwater to prepare a 
round head in the south port which has been approved earlier as per the accorded 
EC of WFDP. 

(xi) West side breakwater of west port has already been developed. However, eastern 
side breakwater of length 5000 m is approved but yet not developed. The same is 
proposed to be developed as a part of proposed expansion. 

(xii) All associated facilities for development of above configuration, is also being 
proposed as a part of expansion plan. 

(xiii) The maximum water withdrawal from intake will be in the range of 1500 MLD for 
desalination plant of capacity 400 MLD. The reject outfall quantity from desalination 
plant will be approximate 1100 MLD, which will be disposed at marine disposal 
location, identified through modelling studies. 

(xiv) Electricity requirement during operation phase will be in the range of 19,00,000 to 
20,00,000 kWh/day. It will also be sourced from GEB. During operation phase, 
power back up in form of DG sets will be available to the tune of 40 MVA to 50 
MVA. Diesel consumption for the same will be to the tune of 400 Lit/hr. 
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(xv) The estimated quantity of MSW generated will be about 1- 1.2 TPD of which 60% 
will be biodegradable and 40% non-biodegradable during Revised Master Plan. 
Municipal wastes generated will be handled as per prevailing norms. The 
hazardous waste such as used oil, spent oil, Wastes/Residue containing oil, Pig 
wastes, Oil soaked rags, Cotton waste, discarded containers, barrels & Used 
Battery and Sludge from ETP will be handled as per Hazardous Waste 
Management Rules (as amended). Hazardous wastes will be disposed through 
approved SPCB/CPCB vendors. 

(xvi) Total capital cost for the proposed expansion plan is estimated to be approximate 
Rs. 57594 Crore. 

(xvii) The project when fully operational also brings in direct employment potential of 
about 1200 nos. hereby opening up employment opportunities for the youth in the 
catchment region. Additionally, the induced development due to the Port Expansion 
can bring indirect employment about 3600 people. 

(xviii) Baseline Environmental Monitoring has been completed for the period December, 
2018 to March, 2019. 

4. The project/activity is covered under category 'A' of item 7 (e) i.e. `Ports, harbours, 
break waters, dredging' of the schedule to the EIA Notification, 2006 and its subsequent 
amendments, and requires appraisal at Central level by sectoral EAC. 

5. It was informed that the waterfront development has been accorded Environmental 
and CRZ clearance as per the EIA Notification, 2006 and Costal Regulation Zone 
Notification, 2011 vide letter F.No.10-47/2008-IA.III dated 12th  January, 2009 and 
addendum was issued vide F.No.10-47/2008-IA.III dated 19th  January, 2009. The 
extension of validity for Environmental and CRZ clearance has been given vide letter 
F.No.10-47/2008-IA.III dated 7th  October, 2015 with validity up to 11th  January, 2019. 
Since all the activities in-line to existing EC &CRZ Clearance was not completed, it is 
utmost importance to restore the current EC &CRZ Clearance. Further, based on the 
growth of business and cargo ramp up, the need of development of the remaining 
components with minor modification as per the business needs and other technical 
suitability in the approved Water front development plan is required. Hence proposal for 
EC& CRZ clearance for the optimization/expansion of Water front development plan has 
been prepared. All the activities proposed as part of the current expansion will be within 
the boundary of WFDP. The Additional 385 MMTPA of multi-purpose/Liquid/gas/cryogenic 
cargo will be handled in addition to the existing approved capacity of 225 MMTPA. 

6. The EAC, in its 40th  meeting held during 23rd  April, 2019, after detailed deliberations, 
recommended the project for grant of ToR as specified by the Ministry as Standard ToR in 
April, 2015 for the said project/activity and the following ToR in addition to Standard ToR 
for preparation of EIA-EMP report. As per the recommendation of the EAC, the Ministry of 
Environment, Forest and Climate Change hereby accords ToR to the project "Expansion 
of Waterfront Development Plan for Mundra Port by APSEZ, Mundra, Gujarat by M/s 
Adani Ports and Special Economic Zone Limited for preparation of the Environmental 
Impact Assessment (EIA) Report and Environmental Management Plan (EMP) with the 
following specific and general conditions in addition to Standard ToR provided at 
Annexure -1: 

(i) Importance and benefits of the project. 

(ii) Submit a copy of layout superimposed on the HTL/LTL map demarcated by an 
authorized agency on 1:4000 scale. 

(iii) Recommendation of the SCZMA. 
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(iv) Submit superimposing of latest CZMP as per CRZ (2011) on the CRZ map. 

(v) Submit a complete set of documents required as per para 4.2 (i) of CRZ Notification, 
2011 

(vi) Certified Compliance Report issued by the MoEF&CC, Regional Office or concerned 
Regional Office of Central Pollution Control Board or the Member Secretary of the 
respective State Pollution Control Board for the conditions stipulated in the earlier 
environmental clearances issued to the project along with an action taken report on 
issues which have been stated to be partially complied or non/not complied. 

(vii) Compliance to the conditions of the consent to operate and authorization for the 
existing facilities. The EIA will discuss the compliance to the Pollution Control Laws 
and the notifications under the E.P. Act 1986 and get a certified report from the 
Pollution Control Board. 

(viii) Hydrodynamics study on impact of jetty/dredging on flow characteristics. 

(ix) Flooding and related impact on creek and control area during the cyclonic storm 
should be studied. 

(x) Ship navigational studies for the entrance channel should be carried out. 

(xi) The project proponents shall satisfactorily address to all the complaints/suggestions 
that have been received against the project till the date of submission of proposals 
for Appraisal. 

(xii) Various Dock and shipbuilding facilities with capacities for existing and proposed 
project. 

(xiii) The EIA would give a detailed analysis of the Impacts of storage and handling and 
the management plan of each cargo type along with the proposed compliance to the 
Hazardous Chemicals Storage rules. 

(xiv) Study the impact of dredging on the shore line and protection of northern coast by 
beach nourishment. 

(xv) Study the impact of dredging and dumping on marine ecology and draw up a 
management plan through the NIO or any other institute specializing in marine 
ecology. 

(xvi) A detailed analysis of the physico-chemical and biotic components in the highly 
turbid waters round the project site (as exhibited in the Google map shown during 
the presentation), compare it with the physico-chemical and biotic components in 
the adjacent clearer (blue) waters both in terms of baseline and impact assessment 
and draw up a management plan. 

(xvii) Details of Emission, effluents, solid waste and hazardous waste generation and their 
management in the existing and proposed facilities. 

(xviii) The sampling locations of the baseline should be collocated with ongoing sampling 
locations. 

(xix) Area of dredging or land reclamation should be clearly defined. 

(xx) Requirement of water, power, with source of supply, status of approval, water 
balance diagram, man-power requirement (regular and contract). 

(xxi) Permission from CGWA in case of groundwater use being proposed for the 
project. 

(xxii) Wastewater Management Plan. 
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(xxiii) Details of Environmental Monitoring Plan. 

(xxiv) To prepare a detailed biodiversity impact assessment report and management plan 
through the NIO or any other institute of repute on marine, brackish water and fresh 
water ecology and biodiversity. The report shall study the impact on the rivers, 
estuary and the sea and include the intertidal biotopes, corals and coral 
communities, molluscs, sea grasses, sea weeds, subtidal habitats, fishes, other 
marine and aquatic micro, macro and mega flora and fauna including benthos, 
plankton, turtles, birds etc. as also the productivity. The data collection and impact 
assessment shall be as per standard survey methods. 

(xxv) A certificate from the competent authority for discharging treated effluent/ untreated 
effluents into the Public sewer/ disposal/drainage systems along with the final 
disposal point. 

(xxvi) A certificate from the local body supplying water, specifying the total annual water 
availability with the local authority, the quantity of water already committed, the 
quantity of water allotted to the project under consideration and the balance water 
available. This should be specified separately for ground water and surface water 
sources, ensuring that there is no impact on other users. 

(xxvii) A certificate of adequacy of available power from the agency supplying power to the 
project along with the load allowed for the project. 

(xxviii)A certificate from the competent authority handling municipal solid wastes, indicating 
the existing civic capacities of handling and their adequacy to cater to the M.S.W. 
generated from project. 

(xxix) The Air Quality Index shall be calculated for base level air quality. 

(xxx) The EIA would study the impact of dewatering and draw up an action plan for 
disposal of the excess water. 

(xxxi) The EIA would study the impact of Demolition and conformance to the Construction 
and Demolition Rules under the E.P. Act 1986. 

(xxxii) An assessment of the cumulative impact of all development and increased 
inhabitation being carried out or proposed to be carried out by the project or other 
agencies in the core area, shall be made for traffic densities and parking capabilities 
in a 05 kms radius from the site. A detailed traffic management and a traffic 
decongestion plan drawn up through an organization of repute and specializing in 
Transport Planning shall be submitted with the EIA. The Plan to be implemented to 
the satisfaction of the State Urban Development and Transport Departments shall 
also include the consent of all the concerned implementing agencies. 

(xxxiii) Disaster Management Plan for the above terminal. 

(xxxiv)Layout plan of existing and proposed Greenbelt. 

(xxxv) Status of court case pending against the project. 

(xxxvi)Public hearing to be conducted and issues raised and commitments made by the 
project proponent on the same should be included in EIA/EMP Report in the form of 
tabular chart with financial budget for complying with the commitments made. 

(xxxvii) Plan for Corporate Environment Responsibility (CER) as specified under Ministry's 
Office Memorandum vide F.No. 22-65/2017-IA.III dated 1st  May, 2018 shall be 
prepared and submitted along with EIA Report. 

(xxxviii)A tabular chart with index for point wise compliance of above ToRs. 
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General Guidelines  

(i) The EIA document shall be printed on both sides, as for as possible. 

(ii) All documents should be properly indexed, page numbered. 

(iii) Period/date of data collection should be clearly indicated. 

(iv) Authenticated English translation of all material provided in Regional languages. 

(v) The letter/application for EC should quote the MoEF&CC File No. and also attach a 
copy of the letter prescribing the ToR. 

(vi) The copy of the letter received from the Ministry on the ToR prescribed for the 
project should be attached as an annexure to the final EIA-EMP Report. 

(vii) The final EIA-EMP report submitted to the Ministry must incorporate the issues 
mentioned in ToR and that raised in Public Hearing. The index of the final EIA-EMP 
report, must indicate the specific chapter and page no. of the EIA-EMP Report 
where the specific ToR prescribed by the Ministry and the issue raised in the Public 
Hearing have been incorporated. Questionnaire related to the project (posted on 
MoEF&CC website) with all sections duly filled in shall also be submitted at the time 
of applying for EC. 

(viii) Grant of ToR does not mean grant of EC. 

(ix) The status of accreditation of the EIA consultant with NABET/QCI shall be 
specifically mentioned. The consultant shall certify that his accreditation is for the 
sector for which this EIA is prepared. 

(x) On the front page of EIA/EMP reports, the name of the consultant/consultancy firm 
along with their complete details including their accreditation, if any shall be 
indicated. The consultant while submitting the EIA/EMP report shall give an 
undertaking to the effect that the prescribed ToRs (ToR proposed by the project 
proponent and additional ToR given by the MoEF&CC) have been complied with 
and the data submitted is factually correct (Refer MoEF&CC Office memorandum 
dated 4th  August, 2009). 

(xi) While submitting the EIA/EMP reports, the name of the experts associated 
with/involved in the preparation of these reports and the laboratories through which 
the samples have been got analysed should be stated in the report. It shall clearly 
be indicated whether these laboratories are approved under the Environment 
(Protection) Act, 1986 and the rules made there under (Please refer MoEF&CC 
Office Memorandum dated 4th August, 2009). The project leader of the EIA study 
shall also be mentioned. 

(xii) All the ToR points as presented before the Expert Appraisal Committee (EAC) shall 
be covered. 

7. The above ToR should be considered for the project 'Expansion of Waterfront 
Development Plan for Mundra Port by APSEZ, Mundra, Gujarat by M/s Adani Ports and 
Special Economic Zone Limited, in addition to all the relevant information as per the 
`Generic Structure of EIA' given in Appendix III and IIIA in the EIA Notification, 2006. 

8. The project proponent shall submit the detailed final EIA/EMP prepared as per ToR 
along with public hearing to the Ministry for considering the proposal for environmental 
clearance within 3 years as per the MoEF&CC O.M. No.J-11013/41/2006-IA-11(1) (P) dated 
08.10.2014. 

c')9 
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9. The consultants involved in preparation of EIA/EMP report after accreditation with 
Quality Council of India/National Accreditation Board of Education and Training 
(QCl/NABET) would need to include a certificate in this regard in the EIA/EMP reports 
prepared by them and data provided by other Organization(s)/ Laboratories including their 
status of approvals etc. vide Notification of the MoEF&CC dated 19.07.2013. 

10. The prescribed ToR would be valid for a period of three years for submission of the 
EIA/EMP Reports. 

11. This issues with approval of the Competent Authority. 

(Kushal Vashist) 
Director 

Copy to:  

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

7(e): STANDARD TERMS OF REFERENCE FOR CONDUCTING ENVIRONMENT 
IMPACT ASSESSMENT STUDY FOR PORTS, HARBOURS AND INFORMATION TO 
BE INCLUDED IN EIA/EMP REPORT 

i. Reasons for selecting the site with details of alternate sites examined/rejected/ 
selected on merit with comparative statement and reason/basis for selection. The 
examination should justify site suitability in terms of environmental angle, 
resources sustainability associated with selected site as compared to rejected sites. 
The analysis should include parameters considered along with weightage criteria 
for short-listing selected site. 

ii. Details of the land use break-up for the proposed project. Details of land use around 
10 km radius of the project site. Examine and submit detail of land use around 10 
km radius of the project site and map of the project area and 10 km area from 
boundary of the proposed/existing project area, delineating project areas notified 
under the wild life (Protection) Act, 1972/critically polluted areas as identified by 
the CPCB from time to time/notified eco-sensitive areas/interstate boundaries and 
international boundaries. Analysis should be made based on latest satellite imagery 
for land use with raw images. 

iii. Submit the present land use and permission required for any conversion such as 
forest, agriculture etc. land acquisition status, rehabilitation of communities/ 
villages and present status of such activities. 

iv. Examine and submit the water bodies including the seasonal ones within the 
corridor of impacts along with their status, volumetric capacity, quality likely 
impacts on them due to the project. 

v. Submit a copy of the contour plan with slopes, drainage pattern of the site and 
surrounding area. 

vi. Submit the details of terrain, level with respect to MSL, filling required, source of 
filling materials and transportation details etc. 

vii. Examine road/rail connectivity to the project site and impact on the existing traffic 
network due to the proposed project/activities. A detailed traffic and transportation 
study should be made for existing and projected passenger and cargo traffic. 

viii. Submit details regarding R&R involved in the project. 
ix. Submit a copy of layout superimposed on the HTL/LTL map demarcated by an 

authorized agency on 1:4000 scale along with the recommendation of the SCZMA. 
x. Submit the status of shore line change at the project site 

xi. Details of the layout plan including details of channel, breakwaters, dredging, 
disposal and reclamation. 

xii. Details of handling of each cargo, storage, transport along with spillage control, dust 
preventive measures. In case of coal, mineral cargo, details of storage and closed 
conveyance, dust suppression and prevention filters. 

xiii. Submit the details of fishing activity and likely impacts on the fishing activity due to 
the project. Specific study on effects of construction activity and pile driving on 
marine life. 

xiv. Details of oil spill contingency plan. 
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xv. Details of bathymetry study. 
xvi. Details of ship tranquillity study. 

xvii. Examine the details of water requirement, impact on competitive user, treatment 
details, use of treated waste water. Prepare a water balance chart. 

xviii. Details of rainwater harvesting and utilization of rain water. 
xix. Examine details of Solid waste generation treatment and its disposal. 
xx. Details of desalination plant and the study for outfall and intake. 

xxi. Examine baseline environmental quality along with projected incremental load due 
to the proposed project/activities. 

xxii. The air quality monitoring should be carried out according to the notification issued 
on 16th November, 2009. 

xxiii. Examine separately the details for construction and operation phases both for 
Environmental Management Plan and Environmental Monitoring Plan with cost and 
parameters. 

xxiv. Submit details of a comprehensive Risk Assessment and Disaster Management Plan 
including emergency evacuation during natural and man-made disasters 

xxv. Submit details of the trees to be cut including their species and whether it also 
involves any protected or endangered species. Measures taken to reduce the 
number of the trees to be removed should be explained in detail. Submit the details 
of compensatory plantation. Explore the possibilities of relocating the existing trees. 

xxvi. Examine the details of afforestation measures indicating land and financial outlay. 
Landscape plan, green belts and open spaces may be described. A thick green belt 
should be planned all around the nearest settlement to mitigate noise and 
vibrations. The identification of species/ plants should be made based on the 
botanical studies. 

xxvii. The Public Hearing should be conducted for the project in accordance with 
provisions of Environmental Impact Assessment Notification, 2006 and the issues 
raised by the public should be addressed in the Environmental Management Plan. 
The Public Hearing should be conducted based on the ToR letter issued by the 
Ministry and not on the basis of Minutes of the Meeting available on the web-site. 

xxviii. A detailed draft EIA/EMP report should be prepared in accordance with the above 
additional TOR and should be submitted to the Ministry in accordance with the 
Notification. 

xxix. Details of litigation pending against the project, if any, with direction /order passed 
by any Court of Law against the Project should be given. 

xxx. The cost of the Project (capital cost and recurring cost) as well as the cost towards 
implementation of EMP should be clearly spelt out. 

xxxi. Any further clarification on carrying out the above studies including anticipated 
impacts due to the project and mitigative measure, project proponent can refer to 
the model ToR available on Ministry website "http://moef.nic.in/Manual/Port  and 
harbour". 
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(i) 

F.No.10-24/2019-1A-III 
Government of India 

Ministry of Environment, Forest and Climate Change 
(IA.III Section) 

Indira Paryavaran Bhawan, 
Jor Bagh Road,New Delhi - 3 

Date: 17th  May, 2019 
To, 

Shri Shalin, Head Environment 
M/s Adani Ports and Special Economic Zone Limited 
Adani House, Shani gram, S G Highway 
Ahmedabad- 382421, Gujarat 
E Mail: azharuddin.kazi@adani.com  

Subject: Expansion of Waterfront Development Plan for Mundra Port by APSEZ, 
Mundra, Gujarat by M/s Adani Ports and Special Economic Zone Limited -
Terms of Reference - reg. 

Sir, 
This has reference to your proposal No. IA/GJ/MIS/98592/2019 dated 9th  March, 

2019, submitted to this Ministry for seeking Terms of Reference (ToR) in terms of the 
provisions of the Environment Impact Assessment (EIA) Notification, 2006 under the 
Environment (Protection) Act, 1986. 

2. The proposal for grant of Terms of Reference (ToR) to the project "Expansion of 
Waterfront Development Plan for Mundra Port by APSEZ, Mundra, Gujarat by M/s Adani 
Ports and Special Economic Zone Limited was considered by the Expert Appraisal 
Committee (Infra-2) in its 40th  meeting held on 23rd  April, 2019. 

3. The details of the project, as per the documents submitted by the project 
proponent, and also as informed during the above said meeting are as under:- 

The waterfront development has been accorded Environmental and CRZ clearance 
as per the EIA Notification, 2006 and Costal Regulation Zone Notification, 2011 
vide letter No. 10-47/2008-IA.III dated 12th  January 2009 and addendum was 
issued vide F.No. 10-47/2008-IA.III dated 19th  January, 2009. The extension of 
validity for Environmental and CRZ clearance has been given vide letter F.No. 10-
47/2008-IA.III dated 7th  October, 2015 with validity up to 11th  January, 2019. 

(ii) Since all the activities in-line to existing Environment & CRZ Clearance was not 
completed, it is utmost importance to restore the current Environment & CRZ 
Clearance. Further, based on the growth of business and cargo ramp up, the need 
of development of the remaining components with minor modification as per the 
business needs and other technical suitability in the approved Water front 
development plan is required. Hence proposal for Environment & CRZ clearance 
for the optimization/expansion of Water front development plan has been prepared. 
All the activities proposed as part of the current expansion will be within the 
boundary of Waterfront Development Plan (WFDP). 

(iii) For the expansion of WFDP, it is important to utilize the maximum marine 
development potential. Therefore, based on the future Cargo projections and 
business requirement of the hinterland, it is proposed to develop the port with the 
flexibility to handle various cargos. Type of berth and type of cargo is a commercial 
and business requirement. Hence, expansion plan will be developed with those 
flexibilities to accommodate berths and storage facilities as multi-purpose. The 
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expansion plan will consist of berths at various locations, material handling area, 
cargo storage area, operational and utility area, internal connectivity, drainage, 
greenbelt and various utilities, amenities and bunkering facilities. 

(iv) Along with berths, backup facilities and independent port craft facilities, waste 
reception facilities, conveyor systems, drainage, water supply, electrical works, 
internal roads, railway works and other utilities, amenities and bunkering will be 
developed to accommodate all multipurpose cargo such as Liquid, Bulk, Break 
Bulk, Project Cargo, General Cargo, Dry Cargo, Container, Ro-Ro & Automobiles 
and any other non-hazardous cargo and Liquid /Gas/ Cryogenic cargo (up to -162 
degree Celsius, Pressurized Gases). Area outside the CRZ will be utilized for 
development of Industries. Necessary approvals for the same will be obtained, if 
required 

(v) The cumulative configuration of the waterfront development facility includes the 
following 

(vi) The entire expansion activities will be undertaken within the approved area of 5170 
Ha of WFDP. 

(vii) About 385 MMTPA of multi-purpose/liquid/gas/cryogenic cargo will be handled in 
addition to the existing approved capacity of 225 MMTPA. 

S. 
No. 

Description Approved 
Already 

developed 
Proposed 
Expansion 

1.  Quay Length (m) 22000 7870 14470 
2.  Dredging (MCuM) 210 123 350 
3.  ETP (KLD) 265 265 1000 
4.  STP (KLD) 50000 55 50000 

5' 
Desalination 	Plant 
(MLD) 

300 400 
 

47 

(viii) The entire existing and proposed quay length will be used for handling multi-
purpose/liquid/gas/cryogenic cargo. 

(ix) Necessary augmentation of the existing quay length and backup facilities will be 
undertaken for handling multi-purpose/liquid/gas/cryogenic cargo. 

(x) As a part of proposed expansion plan, it is proposed to develop remaining 
extension of 500 m on each side of eastern and western breakwater to prepare a 
round head in the south port which has been approved earlier as per the accorded 
EC of WFDP. 

(xi) West side breakwater of west port has already been developed. However, eastern 
side breakwater of length 5000 m is approved but yet not developed. The same is 
proposed to be developed as a part of proposed expansion. 

(xii) All associated facilities for development of above configuration, is also being 
proposed as a part of expansion plan. 

(xiii) The maximum water withdrawal from intake will be in the range of 1500 MLD for 
desalination plant of capacity 400 MLD. The reject outfall quantity from desalination 
plant will be approximate 1100 MLD, which will be disposed at marine disposal 
location, identified through modelling studies. 

(xiv) Electricity requirement during operation phase will be in the range of 19,00,000 to 
20,00,000 kWh/day. It will also be sourced from GEB. During operation phase, 
power back up in form of DG sets will be available to the tune of 40 MVA to 50 
MVA. Diesel consumption for the same will be to the tune of 400 Lit/hr. 
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(xv) The estimated quantity of MSW generated will be about 1- 1.2 TPD of which 60% 
will be biodegradable and 40% non-biodegradable during Revised Master Plan. 
Municipal wastes generated will be handled as per prevailing norms. The 
hazardous waste such as used oil, spent oil, Wastes/Residue containing oil, Pig 
wastes, Oil soaked rags, Cotton waste, discarded containers, barrels & Used 
Battery and Sludge from ETP will be handled as per Hazardous Waste 
Management Rules (as amended). Hazardous wastes will be disposed through 
approved SPCB/CPCB vendors. 

(xvi) Total capital cost for the proposed expansion plan is estimated to be approximate 
Rs. 57594 Crore. 

(xvii) The project when fully operational also brings in direct employment potential of 
about 1200 nos. hereby opening up employment opportunities for the youth in the 
catchment region. Additionally, the induced development due to the Port Expansion 
can bring indirect employment about 3600 people. 

(xviii) Baseline Environmental Monitoring has been completed for the period December, 
2018 to March, 2019. 

4. The project/activity is covered under category 'A' of item 7 (e) i.e. `Ports, harbours, 
break waters, dredging' of the schedule to the EIA Notification, 2006 and its subsequent 
amendments, and requires appraisal at Central level by sectoral EAC. 

5. It was informed that the waterfront development has been accorded Environmental 
and CRZ clearance as per the EIA Notification, 2006 and Costal Regulation Zone 
Notification, 2011 vide letter F.No.10-47/2008-IA.III dated 12th  January, 2009 and 
addendum was issued vide F.No.10-47/2008-IA.III dated 19th  January, 2009. The 
extension of validity for Environmental and CRZ clearance has been given vide letter 
F.No.10-47/2008-IA.III dated 7th  October, 2015 with validity up to 11th  January, 2019. 
Since all the activities in-line to existing EC &CRZ Clearance was not completed, it is 
utmost importance to restore the current EC &CRZ Clearance. Further, based on the 
growth of business and cargo ramp up, the need of development of the remaining 
components with minor modification as per the business needs and other technical 
suitability in the approved Water front development plan is required. Hence proposal for 
EC& CRZ clearance for the optimization/expansion of Water front development plan has 
been prepared. All the activities proposed as part of the current expansion will be within 
the boundary of WFDP. The Additional 385 MMTPA of multi-purpose/Liquid/gas/cryogenic 
cargo will be handled in addition to the existing approved capacity of 225 MMTPA. 

6. The EAC, in its 40th  meeting held during 23rd  April, 2019, after detailed deliberations, 
recommended the project for grant of ToR as specified by the Ministry as Standard ToR in 
April, 2015 for the said project/activity and the following ToR in addition to Standard ToR 
for preparation of EIA-EMP report. As per the recommendation of the EAC, the Ministry of 
Environment, Forest and Climate Change hereby accords ToR to the project "Expansion 
of Waterfront Development Plan for Mundra Port by APSEZ, Mundra, Gujarat by M/s 
Adani Ports and Special Economic Zone Limited for preparation of the Environmental 
Impact Assessment (EIA) Report and Environmental Management Plan (EMP) with the 
following specific and general conditions in addition to Standard ToR provided at 
Annexure -1: 

(i) Importance and benefits of the project. 

(ii) Submit a copy of layout superimposed on the HTL/LTL map demarcated by an 
authorized agency on 1:4000 scale. 

(iii) Recommendation of the SCZMA. 
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(iv) Submit superimposing of latest CZMP as per CRZ (2011) on the CRZ map. 

(v) Submit a complete set of documents required as per para 4.2 (i) of CRZ Notification, 
2011 

(vi) Certified Compliance Report issued by the MoEF&CC, Regional Office or concerned 
Regional Office of Central Pollution Control Board or the Member Secretary of the 
respective State Pollution Control Board for the conditions stipulated in the earlier 
environmental clearances issued to the project along with an action taken report on 
issues which have been stated to be partially complied or non/not complied. 

(vii) Compliance to the conditions of the consent to operate and authorization for the 
existing facilities. The EIA will discuss the compliance to the Pollution Control Laws 
and the notifications under the E.P. Act 1986 and get a certified report from the 
Pollution Control Board. 

(viii) Hydrodynamics study on impact of jetty/dredging on flow characteristics. 

(ix) Flooding and related impact on creek and control area during the cyclonic storm 
should be studied. 

(x) Ship navigational studies for the entrance channel should be carried out. 

(xi) The project proponents shall satisfactorily address to all the complaints/suggestions 
that have been received against the project till the date of submission of proposals 
for Appraisal. 

(xii) Various Dock and shipbuilding facilities with capacities for existing and proposed 
project. 

(xiii) The EIA would give a detailed analysis of the Impacts of storage and handling and 
the management plan of each cargo type along with the proposed compliance to the 
Hazardous Chemicals Storage rules. 

(xiv) Study the impact of dredging on the shore line and protection of northern coast by 
beach nourishment. 

(xv) Study the impact of dredging and dumping on marine ecology and draw up a 
management plan through the NIO or any other institute specializing in marine 
ecology. 

(xvi) A detailed analysis of the physico-chemical and biotic components in the highly 
turbid waters round the project site (as exhibited in the Google map shown during 
the presentation), compare it with the physico-chemical and biotic components in 
the adjacent clearer (blue) waters both in terms of baseline and impact assessment 
and draw up a management plan. 

(xvii) Details of Emission, effluents, solid waste and hazardous waste generation and their 
management in the existing and proposed facilities. 

(xviii) The sampling locations of the baseline should be collocated with ongoing sampling 
locations. 

(xix) Area of dredging or land reclamation should be clearly defined. 

(xx) Requirement of water, power, with source of supply, status of approval, water 
balance diagram, man-power requirement (regular and contract). 

(xxi) Permission from CGWA in case of groundwater use being proposed for the 
project. 

(xxii) Wastewater Management Plan. 
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(xxiii) Details of Environmental Monitoring Plan. 

(xxiv) To prepare a detailed biodiversity impact assessment report and management plan 
through the NIO or any other institute of repute on marine, brackish water and fresh 
water ecology and biodiversity. The report shall study the impact on the rivers, 
estuary and the sea and include the intertidal biotopes, corals and coral 
communities, molluscs, sea grasses, sea weeds, subtidal habitats, fishes, other 
marine and aquatic micro, macro and mega flora and fauna including benthos, 
plankton, turtles, birds etc. as also the productivity. The data collection and impact 
assessment shall be as per standard survey methods. 

(xxv) A certificate from the competent authority for discharging treated effluent/ untreated 
effluents into the Public sewer/ disposal/drainage systems along with the final 
disposal point. 

(xxvi) A certificate from the local body supplying water, specifying the total annual water 
availability with the local authority, the quantity of water already committed, the 
quantity of water allotted to the project under consideration and the balance water 
available. This should be specified separately for ground water and surface water 
sources, ensuring that there is no impact on other users. 

(xxvii) A certificate of adequacy of available power from the agency supplying power to the 
project along with the load allowed for the project. 

(xxviii)A certificate from the competent authority handling municipal solid wastes, indicating 
the existing civic capacities of handling and their adequacy to cater to the M.S.W. 
generated from project. 

(xxix) The Air Quality Index shall be calculated for base level air quality. 

(xxx) The EIA would study the impact of dewatering and draw up an action plan for 
disposal of the excess water. 

(xxxi) The EIA would study the impact of Demolition and conformance to the Construction 
and Demolition Rules under the E.P. Act 1986. 

(xxxii) An assessment of the cumulative impact of all development and increased 
inhabitation being carried out or proposed to be carried out by the project or other 
agencies in the core area, shall be made for traffic densities and parking capabilities 
in a 05 kms radius from the site. A detailed traffic management and a traffic 
decongestion plan drawn up through an organization of repute and specializing in 
Transport Planning shall be submitted with the EIA. The Plan to be implemented to 
the satisfaction of the State Urban Development and Transport Departments shall 
also include the consent of all the concerned implementing agencies. 

(xxxiii) Disaster Management Plan for the above terminal. 

(xxxiv)Layout plan of existing and proposed Greenbelt. 

(xxxv) Status of court case pending against the project. 

(xxxvi)Public hearing to be conducted and issues raised and commitments made by the 
project proponent on the same should be included in EIA/EMP Report in the form of 
tabular chart with financial budget for complying with the commitments made. 

(xxxvii) Plan for Corporate Environment Responsibility (CER) as specified under Ministry's 
Office Memorandum vide F.No. 22-65/2017-IA.III dated 1st  May, 2018 shall be 
prepared and submitted along with EIA Report. 

(xxxviii)A tabular chart with index for point wise compliance of above ToRs. 
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General Guidelines  

(i) The EIA document shall be printed on both sides, as for as possible. 

(ii) All documents should be properly indexed, page numbered. 

(iii) Period/date of data collection should be clearly indicated. 

(iv) Authenticated English translation of all material provided in Regional languages. 

(v) The letter/application for EC should quote the MoEF&CC File No. and also attach a 
copy of the letter prescribing the ToR. 

(vi) The copy of the letter received from the Ministry on the ToR prescribed for the 
project should be attached as an annexure to the final EIA-EMP Report. 

(vii) The final EIA-EMP report submitted to the Ministry must incorporate the issues 
mentioned in ToR and that raised in Public Hearing. The index of the final EIA-EMP 
report, must indicate the specific chapter and page no. of the EIA-EMP Report 
where the specific ToR prescribed by the Ministry and the issue raised in the Public 
Hearing have been incorporated. Questionnaire related to the project (posted on 
MoEF&CC website) with all sections duly filled in shall also be submitted at the time 
of applying for EC. 

(viii) Grant of ToR does not mean grant of EC. 

(ix) The status of accreditation of the EIA consultant with NABET/QCI shall be 
specifically mentioned. The consultant shall certify that his accreditation is for the 
sector for which this EIA is prepared. 

(x) On the front page of EIA/EMP reports, the name of the consultant/consultancy firm 
along with their complete details including their accreditation, if any shall be 
indicated. The consultant while submitting the EIA/EMP report shall give an 
undertaking to the effect that the prescribed ToRs (ToR proposed by the project 
proponent and additional ToR given by the MoEF&CC) have been complied with 
and the data submitted is factually correct (Refer MoEF&CC Office memorandum 
dated 4th  August, 2009). 

(xi) While submitting the EIA/EMP reports, the name of the experts associated 
with/involved in the preparation of these reports and the laboratories through which 
the samples have been got analysed should be stated in the report. It shall clearly 
be indicated whether these laboratories are approved under the Environment 
(Protection) Act, 1986 and the rules made there under (Please refer MoEF&CC 
Office Memorandum dated 4th August, 2009). The project leader of the EIA study 
shall also be mentioned. 

(xii) All the ToR points as presented before the Expert Appraisal Committee (EAC) shall 
be covered. 

7. The above ToR should be considered for the project 'Expansion of Waterfront 
Development Plan for Mundra Port by APSEZ, Mundra, Gujarat by M/s Adani Ports and 
Special Economic Zone Limited, in addition to all the relevant information as per the 
`Generic Structure of EIA' given in Appendix III and IIIA in the EIA Notification, 2006. 

8. The project proponent shall submit the detailed final EIA/EMP prepared as per ToR 
along with public hearing to the Ministry for considering the proposal for environmental 
clearance within 3 years as per the MoEF&CC O.M. No.J-11013/41/2006-IA-11(1) (P) dated 
08.10.2014. 

c')9 

Proposal No. IA/GJ/MIS/98592/2019 
	 Page 6 of 7 

 
          214



9. The consultants involved in preparation of EIA/EMP report after accreditation with 
Quality Council of India/National Accreditation Board of Education and Training 
(QCl/NABET) would need to include a certificate in this regard in the EIA/EMP reports 
prepared by them and data provided by other Organization(s)/ Laboratories including their 
status of approvals etc. vide Notification of the MoEF&CC dated 19.07.2013. 

10. The prescribed ToR would be valid for a period of three years for submission of the 
EIA/EMP Reports. 

11. This issues with approval of the Competent Authority. 

(Kushal Vashist) 
Director 

Copy to:  

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

7(e): STANDARD TERMS OF REFERENCE FOR CONDUCTING ENVIRONMENT 
IMPACT ASSESSMENT STUDY FOR PORTS, HARBOURS AND INFORMATION TO 
BE INCLUDED IN EIA/EMP REPORT 

i. Reasons for selecting the site with details of alternate sites examined/rejected/ 
selected on merit with comparative statement and reason/basis for selection. The 
examination should justify site suitability in terms of environmental angle, 
resources sustainability associated with selected site as compared to rejected sites. 
The analysis should include parameters considered along with weightage criteria 
for short-listing selected site. 

ii. Details of the land use break-up for the proposed project. Details of land use around 
10 km radius of the project site. Examine and submit detail of land use around 10 
km radius of the project site and map of the project area and 10 km area from 
boundary of the proposed/existing project area, delineating project areas notified 
under the wild life (Protection) Act, 1972/critically polluted areas as identified by 
the CPCB from time to time/notified eco-sensitive areas/interstate boundaries and 
international boundaries. Analysis should be made based on latest satellite imagery 
for land use with raw images. 

iii. Submit the present land use and permission required for any conversion such as 
forest, agriculture etc. land acquisition status, rehabilitation of communities/ 
villages and present status of such activities. 

iv. Examine and submit the water bodies including the seasonal ones within the 
corridor of impacts along with their status, volumetric capacity, quality likely 
impacts on them due to the project. 

v. Submit a copy of the contour plan with slopes, drainage pattern of the site and 
surrounding area. 

vi. Submit the details of terrain, level with respect to MSL, filling required, source of 
filling materials and transportation details etc. 

vii. Examine road/rail connectivity to the project site and impact on the existing traffic 
network due to the proposed project/activities. A detailed traffic and transportation 
study should be made for existing and projected passenger and cargo traffic. 

viii. Submit details regarding R&R involved in the project. 
ix. Submit a copy of layout superimposed on the HTL/LTL map demarcated by an 

authorized agency on 1:4000 scale along with the recommendation of the SCZMA. 
x. Submit the status of shore line change at the project site 

xi. Details of the layout plan including details of channel, breakwaters, dredging, 
disposal and reclamation. 

xii. Details of handling of each cargo, storage, transport along with spillage control, dust 
preventive measures. In case of coal, mineral cargo, details of storage and closed 
conveyance, dust suppression and prevention filters. 

xiii. Submit the details of fishing activity and likely impacts on the fishing activity due to 
the project. Specific study on effects of construction activity and pile driving on 
marine life. 

xiv. Details of oil spill contingency plan. 
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xv. Details of bathymetry study. 
xvi. Details of ship tranquillity study. 

xvii. Examine the details of water requirement, impact on competitive user, treatment 
details, use of treated waste water. Prepare a water balance chart. 

xviii. Details of rainwater harvesting and utilization of rain water. 
xix. Examine details of Solid waste generation treatment and its disposal. 
xx. Details of desalination plant and the study for outfall and intake. 

xxi. Examine baseline environmental quality along with projected incremental load due 
to the proposed project/activities. 

xxii. The air quality monitoring should be carried out according to the notification issued 
on 16th November, 2009. 

xxiii. Examine separately the details for construction and operation phases both for 
Environmental Management Plan and Environmental Monitoring Plan with cost and 
parameters. 

xxiv. Submit details of a comprehensive Risk Assessment and Disaster Management Plan 
including emergency evacuation during natural and man-made disasters 

xxv. Submit details of the trees to be cut including their species and whether it also 
involves any protected or endangered species. Measures taken to reduce the 
number of the trees to be removed should be explained in detail. Submit the details 
of compensatory plantation. Explore the possibilities of relocating the existing trees. 

xxvi. Examine the details of afforestation measures indicating land and financial outlay. 
Landscape plan, green belts and open spaces may be described. A thick green belt 
should be planned all around the nearest settlement to mitigate noise and 
vibrations. The identification of species/ plants should be made based on the 
botanical studies. 

xxvii. The Public Hearing should be conducted for the project in accordance with 
provisions of Environmental Impact Assessment Notification, 2006 and the issues 
raised by the public should be addressed in the Environmental Management Plan. 
The Public Hearing should be conducted based on the ToR letter issued by the 
Ministry and not on the basis of Minutes of the Meeting available on the web-site. 

xxviii. A detailed draft EIA/EMP report should be prepared in accordance with the above 
additional TOR and should be submitted to the Ministry in accordance with the 
Notification. 

xxix. Details of litigation pending against the project, if any, with direction /order passed 
by any Court of Law against the Project should be given. 

xxx. The cost of the Project (capital cost and recurring cost) as well as the cost towards 
implementation of EMP should be clearly spelt out. 

xxxi. Any further clarification on carrying out the above studies including anticipated 
impacts due to the project and mitigative measure, project proponent can refer to 
the model ToR available on Ministry website "http://moef.nic.in/Manual/Port  and 
harbour". 
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F. No. 10-24/2019-1A-111 
Government of India 

Ministry of Environment, Forest and Climate Change 
(IA.111 Section) 

Indira Paryavaran Bhawan, 
Jor Bagh Road, New Delhi - 3 

To, 

	

	 Date: 27th  September, 2019 

M/s Adani Ports and Special Economic Zone Limited 

Ahmedabad - 382421, Gujarat 
Adani House, Shani gram, S G Highway 

E Mail: azharuddin.kaziadani.com   

Subject: Expansion of Waterfront Development Plan for Mundra Port by APSEZ, 
Mundra, Gujarat by M/s Adani Ports and Special Economic Zone Limited -
Amendment in Terms of Reference - reg. 

Sir, 

This has reference to your proposal No. IA/GJ/MIS/108648/2019 dated 2nd  July, 
2019, submitted to this Ministry for seeking Amendment in Terms of Reference (ToR) in 
terms of the provisions of the Environment Impact Assessment (EIA) Notification, 2006 
under the Environment (Protection) Act, 1986. 

2. 	The proposal for grant of amendment in Terms of Reference (ToR) to the project 
'Expansion of Waterfront Development Plan for Mundra Port' by APSEZ, Mundra, Gujarat 
by M/s Adani Ports and Special Economic Zone Limited was considered by the Expert 
Appraisal Committee (Infra-2) in its 43rd  meeting held during 20-22 August, 2019. 

3. 	The details of the project, as per the documents submitted by the project proponent, 
and also as informed during the above said meeting, are as under:- 

(i) The waterfront development has been accorded Environmental and CRZ clearance 
as per EIA Notification, 2006 and Costal Regulation Zone Notification, 2011 vide 
letter No: 10-47/2008-1A.111 dated 12th  January, 2009 and amendment dated 19th  
January, 2009. The extension of validity for Environmental and CRZ clearance was 
granted vide letter No. 10-47/2008-IA.111 dated 7th  October, 2015 with validity up to 
11th  January, 2019. 

(ii) Proposal for expansion of waterfront development project (WFDP) was prepared and 
submitted to MoEF&CC for obtaining ToR which was granted by MoEFCC vide letter 
F.No. 10-24/2019-1A-111 dated 17th  May, 2019. 

(iii) Now, as per the business needs and requirements, project proponent proposed to 
develop "1 nos. Sea Island Jetty" & "2 nos. Single Point Moorings (SPM)/Single Buoy 
Mooring (SBM)" in the sea, as a part of expansion of WFDP to handle Petroleum 
products, as part of multipurpose (including liquid) cargoes, as already proposed. 
There will not be changes in any of the project components, including total cargo 
quantity, submitted as a part of earlier ToR application. 

	

4. 	The project/activity is covered under category 'A' of item 7 (e) i.e. 'Ports, harbours, 
break waters, dredging' of the schedule to the EIA Notification, 2006 and its subsequent 
amendments, and requires appraisal at Central level by sectoral EAC. 

	

5. 	The EAC noted that ToR was granted by MoEFCC vide letter F.No.10-24/2019-1A-III 
dated 17th  May, 2019. Now the project proponent has proposed to develop "1 nos. Sea 
Island Jetty" & "2 nos. Single Point Moorings (SPM)" in the sea, as a part of expansion of 

Proposal No IA/GJ/MIS/108648/2019 	
Page 1 of 2 

 
          218

30011993
Text Box
ANNEXURE - 2



WFDP to handle Petroleum products, as part of multipurpose (including liquid) cargoes in 
addition to the component already proposed in ToR dated 17.05.2019. The Committee after 
detailed deliberation on the proposal recommended to amend the Terms of Reference 
granted by MoEFCC vide letter F.No.10-24/2019-1A-111 dated 17th  May, 2019. Based on the 
recommendations of EAC, the Ministry hereby accord the following amendment to the ToR 
letter F.No. 10-24/2019-1A-111 dated 17th  May, 2019. 

Following activities shall be added in addition to the component already proposed in ToR 
dated 17.05.2019: 

"1 nos. Sea Island Jetty" & "2 nos. Single Point Moorings (SPM)" in the sea, as a part 
of expansion of WFDP will be included in the project. 

6. 	All the other conditions contained in the MoEF&CC ToR letter F.No.10-24/2019-1A-III 
dated 17th  May, 2019 shall remains the same. 

j • 11-VO-A-' 
(Dr. Subrat •  

cientist F 

Copy to:  

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

GUJARAT POLLUTION CONTROL BOARD
PARYAVARAN BHAVAN

Sector 10-A, Gandhinagar 382010

Phone : (079) 23226295
Fax :(079)23232156
website: www.gpcb.gov.in

NO: PC/CCA·KUTCH·582(3)/GPCB ID: 35427/ fK 2 <OJ ~

To,
MIS MUNDRA PORT AND SEl LIMITED (WFDP·WEST PORT)
ADANI HOUSE, MITHAKALI CIRCLE,
NAVARANGPURA,
DIST: AHAMEDABAD - 380 009

SUB: Amendment in Consent to Establishment (NOe) under Section 25 of Water Act 1974 and Section 21 of Air
Ac11981.

REF" 1, eTE Order issued vide letter PC/NOC/CCA-KUTCH-582116783 dated 01-08-2009 by this board
2, Your letter with reference NIL dated 24/10/2013

Sir.
Without prejudice to the powers of this Board under the Water (Prevention and Control of Pollution) Act-

1974, the Air Act-1981 and the Environment (Protection) Act-1986 and without reducing your responsibilities under
the said Acts in any way, this is to inform you that this Board amend earlier Consent to Establish (NOC) for validity
extension of an industrial plantlactivrties located at LANDS OF SURVEY. NO. 169 OF DHURB AND TRAVERSE
SURVEY NO. 141 OF 141 VILL. MUNDRA & PORT LAND OF TR. SURVEY NO.141 OF MUNDRA ,NAVINNAL
ISLAND LAND, AREA BETWEEN DHURB VILL. & OLD BHARAT SALT AND CHEMICAL LTD LAND HAVING
AREA OF 2200.37 ACRES, 1004 ACRES & 200 ACRES RESPECTIVELY AT NAVINAL ISLAND, TA: MUNDRA
.DIST: KUTCH - 370 421

The validity of the Consent Order issued vide letter PC/NOC/CCA-KUTCH-582/16783 dated 01-08-2009
shall be extended for further five years vide this letter and it shall be valid up to 01107/2018 instead of
01/07/2013.

The other terms and conditions of Consent Order issued vide letter PC/NOC/CCA-KUTCH-582f16783 dated
01-08-2009 shall remain unchanged

For and on behalf of
GUJARAT POLLUTION CONTR~B.? O~.D...

~.j

(V.R. GHADGE1l )11 r'"(
SENIOR ENVIRONMENTAL ENGINEER

Clean Gujarat Green Gujarat
ISO - 9001 - 2008 & ISO - 14001 - 2004 Certified Organisation 
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GUJARAT POLLUTION CONTROL BOARD

PARYAVARAN BHAVAN
Sector-10-A, Gandhinagar 382 010

Phone : (079) 23222425
(079) 23232152

Fax : (079) 23232156
Website : www.gpcb.gov.in

GPCB

By R.P.A.D
Amendment to Consent to Establish (NOC)

cTE -96327

No. PC/GGA-KUTCH-1437rcPCB lD-53331, Date:

To,
ndra Lpg Terminal hrt. Limited,

Plot No.:169/P,Navinal lsland, Mundra,
Tal.:Mundra,
Dist.:Kutch
Subject Amendment to Consent to Establish (CTE).

Reference 1. CTE of the Board issued to your unit vide letter no PC/CCA-KUTCH-
1 437 I GP CB I D-5333 1 /424230, dated : 27 I Og 12017 .

2. Your CTE Amendment Application lnward lD No. 141916, dated
03t08t2018.

Sir,
ln exercise of the power confened under section-27 of the Water (Prevention and Control of

Pollution) Act-1974, under section-21 of the Air (Prevention and Control of Pollution)-1981 and
Authorization under rule 6(2) of the Hazardous & Other Waste (Management & Transboundary
Movement) Rules-2016 & as amended framed under the Environmental (Protection) Act-1986
and without reducing your responsibility under the said Acts/Rules in anyway; this Board is
empowered to amend consent order conditions. Accordingly, the Consent to Establish issued
vide letter no. PC/CCA-KUTCH-1437/GPCB !D-53331/424230, dated: 27logl2117 under
reference (1)stands amended in respect of the following conditions;

1. The validity period of the order shall be up to dated 031102025

2. There shall be no increase in production capacity and Air details due to propose expansion.

3. CONDITIONS UNDER WATER ACT 1974 AMENDED AS FOLLOWS:
o The condition 2.1 shall be read as;

2.1(a) The domestic water consumption shall not exceed 80 KUday and industrial water
consumption shall not exceed 460.1 KUday.

2.1(b) The industrial waste water generation shall not exceed 217.6KUday and generated
effluent shall be send to neutralization tank for PH correction. The treated waste
water shall be stored in 1500 KUDay tank and it shall be utilized on land for
Horticulture purpose in APSEZ premises. (GPCB lD 17739)

Ctean Guiarat Green Guiarat
ISO-9001-2008 & ISO-14001 '2004 Certified Organisation
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o The condition no. 2.5 shall be read as,
2.5(a) The quantity of the domestic waste water (Sewage) shall not exceed 64 KUday

2.5(b) The quality of sewage shall conform to following standards;

Parameter GPCB Norms

pH 6.5 to 9.0

BOD (3 days at 270 C) 30 mg/L

Total Suspended Solids (TSS) 100 mg/L

Fecal Coliform (FC) 1000 MPN/100 ml

2.5 (C) The treated sewage confirming to above standards shall be utilized for gardening
and plantation purpose within APSEZ premises.

4. The other terms and conditions of CTE issued vide letter No.PC/CCA-KUTCH-1437/GPCB lD
5333 1 I 424230, Date:27 I 09 I 2O 1 7 sh a I I rem a i n u n cha n g ed.

For and on behalf of
Gujarat Pollution Control

(Sush
Senior Environment Engineer

Page 2 of 2
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GUJARAT POLLUTION CONTROL BOARD
PARYAVARAN BHAVAN

Sector- 10-A, Gandhinagar-382 010
Phone : (079) 23226295
Fax .: (079) 23232156
Website : www. gpcb. gov. in

GPCB

No. P

"Consent to Establish-Amendment,'
(cTE_111751)

CA-KUTCH-I€7/GPCB lD-s3331 t S -+n LS oate:2e.l"slco).1
To,

lllundra LPG Terminal Pvt Ltd.,
Near aurvey No.l69/P,
Navinal lsland, irundra,
Tal: Mundra
Dist: Kutch - 370 il2l

Sub: Consent to Establish (Noc)-Amendment under Section 25 of Water Act 1974 and
Section 21 of Air Act 1981

Rsf: Your application for CTE-Amendment no. l85368dated 2/U122020.

Without prejudice to the powers of this Eoard under the Water (Prevention and
Control of Pollution) Act-1974, the Air Act-l981 and the Environment (Protec{ion) Act-'1986
and without reducing your responsibilities under the said Acts in any way, this is to inform
you that this Board grants Cons€nt to Establish- Amendment for addition ol I no. of
LPG fired boiler of capacity 12 TPH boller with consumption of fuel increase from 474
KgrHr to 2000 Kgrhr in existing plant located at Near aurvey no.l69rP, Navinal lsland,
ilundra, Tal: irundra, Diat: Kutch.

SUBJECT TO THE FOLLOW|NG CONDITIONS:
'1. The validity of this orderwillbe up to 01/03/2026.

2. There shall be no change in existing LPG storage handling & distribution and using

existing tank capacity (Cap: 50,000 for storage of LPG), due to CTE- amendment.

3. There shall be no change in water consumptton, waste water generation and its mode

ot disposal due to CTE-amendment.

4 lnduslry shall not carry out any ac'tivity which attracts provisions of EIA Notificalion-

2006 as amended.

5. lnduslry shall manage Solid Wastes generated from industrial activities as per Solid

Waste Management Rules-2016 (solid waste as defined in Rule-3(46))

6. lndustry shall comply with Plastic Waste Management Rules- 20't6 and amendments

made therein.

7. lndustry shall get notify the site as per MSIHC Rules-1989 & submit a copy ol the

same to this office.

8. lndustry shall submit safuty audit report & onsite emergency plan time to time.

9. lndustry shall renew Public Liability lnsurance Policy time to time & submit a copy of

the same to this office.

Clean Gqiarat Green Gujarat paseror2
ISO - 9001 - 2008 & ISO - 14001 - 2004 Certified Organisation
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coN DITIONS UNDER RACTT 981:

1. The following shall beusedas fueI in Steam Boilers and D G Set respectively;

2 The flue gas emisslon through stack attached to Steam Boilers and D.G Set shall

conlorm to the following standards

Sr.
No

Stack attachod to
Stack

height in
Met€ra

APC I

Steam Boilers
(Total 2 Nos.)

(12 TPH (1Nos.) &

14 TPH (1 Nos.))
(Existing)

Common
Stack

Adequate
Stack height

Steam Boiler
(12 TPH) (1 Nos.)

(New)

Adequate
Stack height

Paramgter
Pemi33ible

limit

PM
Soz
NO,

150 mg/Nm3
100 ppm
50 ppmI

PM
Soz
NO,

150 mg/Nm3
'100 ppm
50 ppm2

Adequate
Stack height

PM
Soz
NO,

150 mg/Nm3
100 ppm
50 ppm3

D.G. Set ('1 nos.)
(2000 KVA)
(Existing)

11

There shall be no change in rest of other conditiona ol cTE ordet no' 88079

issued vidc order no. GPCBTCCA-Kutch- 1137'lo 53131t1U230 dated 27'09',2017 &

CTE-Amondment order no. 96327 issued vido order no' GPcB'CCA'Kutch- l/|,il7'

tOs3eatllZSggSdated2grlOr2Olsshallremainunchangodlndustryshallcomply
with the same judiciously.

For and on behalf ol
GUJARAT POLLUTION CONTROL BOARD

(ir. V. Patel)

Environment Engineel

Page 2 ol 2

3

Sr.
No

Utility Fuol
Ouantlty

Existing
Total after

nsion

1

Steam Boilers (12 TPH)
(1Nos. existing & I nos. New)

(total no. 2) &

14 TPH 1 Nos existin

LPG 474 KglHt 2000 Kg/Hr

2 D.G. Set (2000 KVA) HSD 390 Liter/Hr 390 Liter/Hr
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GUJARAT POLLUTION CONTHOL BOARD
PARYAVARAN BHAVAN

Sector-'10-A, Gandhinagar-382 0.10
Phone : (O79) 23226295
Fax : (079) 23232156
Website : www.gpcb.gov. in

Bv R.P.A.D.

ln exercise of the power conferred under section-25 of the Water (Prevention and

Control of Pollution) Act-1974, under section-21 of the Air (Preventron and Control of
Pollution)-'1981 and Authorization under rule 6(2) of the Hazardous and Other Waste
(Management and Transboundary) Rules, 20'16 framed under the Environmental
(Protection) Act-1 986.

And whereas Board has received consohdated consent applicauon inward no,
193334 dated O3lO1l2O2'l for the Renewal of Consolidated Consent and Authorization
(CC&A) of this Board under the provisions / rules of the aforesaid Acts. Consents &

Authonzatron are hereby granted as under

CONSENTS AND AUTHORISATION:
(Under the provrsions /rules of the aforesaid environmenlal acts)

To,
M/s Ports & Special Economic zone Ltd, (WFDP- West Port),
S y No: 141, Navinal lsland,

il l: Mundra,

GPCB

Tal- Mundra,
Dist-Kutch.37042t

l. Consent Order No.AWH-l l 3458 Date of lssue: 2U06/2021.

2. The consenls shall be valid upto0ll0?l202T for the use of outlet for the discharge of
trade effluenl and emrsslon due to operation of rndustrial plant for followlng {ems/
products

Product
OrV Cargo Handling

Capacity per MonthSr.No.
1 6.00,00,000 MT

SUBJECT TO THE FOLLOW NG SPECIFIC CONDITIONS:
1 Applicanl shall comply with conditions of Environment Clearance issued vide order

no. 1 0-47l2008-lA-lll daled I 2lO1 l2OOg

2. Applicant shall take adequate measure lo control fugitive emission in surrounding

areas.
3. Applrcant shall carry out adequate plantation in and around the port area.
4 Unit shall strictly comply with guideline of this Board for coal handltng units.

5. No exrsting mangroves shall be destroy during any aclivities.
6 No ground water shall be withdrawal withoul prior permrssion from CGWA as per

Hon'ble NGT order.
7 lnduslry shall provide dedicaled stor e area for coal with adequate water sprinkling

system to control fugitive emission

en GuiaratClean G14arat
._ r, i.,.-, . r,i:ri.,s3it.l'l
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8 lndustry sha renew PLI Po|cy kme to irme & submit a copy of the same lo this

off ce.

3, CONDITIONS UNDER WATJR ACT 1974:

Source of Water GWIL
The quantrty of the fresh water consLimptron for industria purpose shall not exceed
6000 KLD lndustrral water marnly uses for spr nkling. dust suppressron etc

The quantity of the fresh water consumption for domestic purpose shall not exceed
60 KLD,
There shall be no generation of industrial effluent from the manufacturing process

and other ancrllary industnal operatrons.
The quant{v of the domestrc waste water (Sewage) shall nct exceed 50 KL/Day

lnduslry shaloperate Sewage Treatment Planl (STP) adequately so thal treated
domestic eff uent shal conform to the following norms

31
32

33

34

36

PARAMETERS
pH

PRESCRIBEO LIMITS

6 r to00
BOD ( 5 days at 20'C) 3C mg/L

1!c]1e1t_Suspended Solid

Fecal Co lforrn <1000 [.4PN ',100 mt

3 7 Treated sewage conforming to above standard shall b€ discharge on land for
gardening and plantation within premises only

3I lndustry shall provrde fxed pipeline network with flow meter for even drstributron of

sewage and.narntarn rts record
3.9 Oisposa system for slorm water sha 1 be provided separate y ln no ctrcurnslances

storr!'r lvater shall be mixed wrth the other effluent

4, CONDITIONS UNDER AIR ACT 1981:
4.1 The follow ng shall be used as flel rn the D.G Sets

Sr. no. Name of Fuel -Ara"tity

I HSD 159 Lrter/Hour

4 2 The applicant shall rnstall & operate arr pollution control syslem in order to achieve
flLre gas emrssron norms as prescribed below.

J

S., Stack attached to Stack height Parameter
no. in meters

Permissible
limit

20 (each)

(2 Nos ) (1500 KVA
each) (stand by)

SO,
Nor

150 mg/Nrnr
i00 ppm
50 ppm

4.3 There shall be no process gas emission from manufactur ng activlties and other
ancrilary operatrons

Page 2 of 7
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GUJARAT POLLUTION CONTROL BOARD
PARYAVARAN BHAVAN

Sector- 10-A, Gandhinagar-382 010
Phone : (079) 23226255
Fax : (079) 23232156
Website : www.gpcb.gov. in

4.4 lndustry shall comply with coal hand|ng guideline otthis Board.

A. Dust conlainment cum suppressron system for the coal stack, loadrng and

unloading
B Construction of effective wind breaking wall suitable to local condition to prevent

the suspension of particles lrom the heaps.

C Construclion of metal road & RCC Pacca floo.ing in the plot areal godown elc
D. System for regular cleaning and welting of lhe floor area within the premlses.

E Entrre coal storage area/ godown should be covered with permanent weather

shed roofrng and side walls ie rn closed shed, in case of crushing/ sieving/
grading aclivity is carried out (r e G I Sheet) along wth adequate addrtional

APCM should be installed.

4 5 The concentration of the followtng paramelers in the ambient air withln the premlses

of the industry and a distance of 'lomelers from the sourc€) other than the

stack/vent) shall not exceed the following levels.

GPCB

Sr.
No

Pollutant

Sulphur Dioxide (SO?)

Nitrogen Dioxide (NO,

Particulate luafter
(Size less than 10 pm) or PM,o

4
Partrculate l atter
(Srze less than 2 5 pm) or PM , s

Time Weighted Concentralion in
Averago Ambient air in pg/M3

Annual
24 Hours

Annual
24 Hours

Annual
24 Hours

50
80

40
80

40
60

l

1

3
Annual
24 Hours

60
100

4.6 The applicant shall provide portholes ladder, platform etc at chrmney(s) for

monitoring the air emissions and the same shall be open for inspection io/and for

use of Board's statf. The chimney(s) vents attached to various sources of emission

shall be designed by numbers such as S-1, S-2 etc. and these shall be

painted/displayed to facilrlate identrf cation.

4.7 The rndustry shall take adequate measures for control of noise levels from lts own

sources wthin the premises so as to mainlain ambient air quaity standards in

respect of noise to less than 75dB(A) during day time and70 dB (A) during nrght

lrme. Daytime is reckoned in between 6a m and10 p m. and nighttime is reckoned

between 10 p-m. and 6 a.m.

4,8 O.G. S€ts conditions
The D G. Set shall have acoustic enclosure and shall comply with the standards

specified at Sr. no. 95 of Schedule-l of the rule-3 of E P Rules -1 986 and Noise
pollutron level as per the Air Act-198'1

Clean Gujarat Green Gujarat
ISO - 9001 - 20c8 & ISC - 14001 - 20t)4 Cei'tiiied O[Eanisation
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D.G. Sets standards:-
The fiue gas emission through stack attached to D.G. Sets shall conform to lhe
follow ng standards.

a) The mrnrmum height of stack to be provrded with each of ihe generator set shall be

H=h + 0 2 (KVA) 1/2 where H= Tolal stack height in meter, 4= he ghl ofthe building in

meters where or by the side of whrch the generator set is installed.

bl Noise from DG set shall be controlled by providing an acoustic enclosure or by reating

the room acoustrcaly, at the users end

c) The acoustrc enclosure or acouslrc lleatmenl of the room shall be designed for

mrnrmum 25 dB iA) rnsertron ioss or for meeting the ambrent nolse standards

whrchever is cn the higher srde ( rf the actua ambient noise ls cn the htgher srde. t
may noi be possrbe to check the perforrnance of the acousllc encosuTe/ acousllc
treatment Such crrcLrmstances the performance may be checked for nolse reductlon

uptoactual ambrenl noise level preferably, tnlhenighttme) The measurement for
Lnsertron oss rnay be done al d fferent ponts at 0.5 m from the acousltc

enclosure/room and the averaged

d) The DG Set shall be provlded wth proper exhaust muffer with lnsertion loss of

mrnimum 25 dB (A).

e) All efforls shall be made to bring down the noise level due to the D.G Set, outside lhe
premrses, wthrn the ambient norse requirements by proper slting and conkol
measures lnstallat on of a DG Sets must be strictly n compliance wlth the
recommendattons of the D.G set manufacturer

f) A proper rout ne and preventrve marntenance procedure for the D G Set should be

set and fo owed n consultatron wth the DG Set manufaclure whtch woud help
prevent iorse levels of the DG Set from deterroratrng wrth use

5. Authonzation under Hazardous E Other Waste [iranagement8Transboundary
Movementl Rules, 2015 & amended.
5.1 Authonzat on order no. AWH 1 13458 Date of rssue 28/06,'2021

5 2 M/s. Adani Ports & Special Economic Zone Ltd rs hereby granted an

authonzatron to operate fac lity for followrng hazardous lvastes on the premrses

srtualed at Plot No Nav nal lsland Vrll Mundra Tal- Mundra. Drst-Kutch.

Sr
No

Waste Quantity per
Annum Category Facility

Used Spent Oil 238 Mr 51

1

2

Contarrrnated
cotlon rags or
olher cleanrng

matenals

Collection, storage.
Transportahon Disposal by
selling cut to registered
recyclers.lre- cesser

33 2 Collection storage.
TransporialrOn Disposal by co-
processrn-c at cernenl p ant cr
CHWIF

3,1 MT
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GUJARAT POLLUTION CONTROL BOARD
PARYAVARAN BHAVAN

Sector-'1 0-A, Gandhinagar-382 010
Phone : (079) 23226295

. Fax : (O79) 23232156
Website : www.gpcb.gov.in

Discarded
Container

26 l\rl Collection storage
Transportation &Drsposal by
selling out to registered

Clean Gqiarat en Gujarat

GPCB

3

decontaminalion lqeltl
5.3 The authorization shall be valrd up to 0'1/0212027

5.4 The authorization is subject to the conditions stated below and such other condltions

as may be specified in the rules from time to time under the Envlronment
(Protection) Act-1986.

5.5 The authorization is granted lo operate a facilily for collection, storage within Factory

premises transportatron and ultrmate disposal of Hazardous wastes as per condition

no 5.2 to the industry havrng valid CCA of this Board.

5 6 TERMS AND CONDITIONS OF AUTHORISATION

1. The applicant shall comply with the provisions of the Envrronment (Protectron) Act-
1986 and lhe rules made there under.

2. The authonzalion or rls renewal shall be produced for inspection at the request of
an officer authorized by the Gujarat Pollution Cont.ol Board.

3 The persons authorzed shall not rent, lend. sell, and transter or otherwrse
transporl the hazardous wastes without obtaining pr or permission of the Guiarat
Pollution Control Board

4. Any unauthorized change in personnel equrpment or !,vorking conditions as
mentroned in the authorizat on order by the persons authorized shall constitute a
beach of this authorization.

5 The person authorized shall implement Emergency Response Procedure (ERP)
for which this authorization rs being granted considering all site specific posslble
scenarios such as spillages, leakages. fire etc and their possible impacts and also
c€rry out mock dflll rn thrs regard at regular inlerval of trme;

6. The person aulhorized shall comply wth the provisions outlined in the Cenlral
Pollutron Control Board guidelines on "lmplernentrng Lrabil(ies forEnvrronmental
Damages due to Handling and Disposal of Hazardous Wastes and Penalty"

7. lt is the duty of the authonzed person to take pflor permission of the Gularat
Pollution Control Board to close down the facility.

8. An application for the renewal of an authorization shall be made as laid down n
rules 6(2) under Hazardous and OtherWaste Rules 2016

9. The imported hazardous and other wastes shall be fully tnsured for transit as well
as for any accidental occurrence and rts clean-up operation.

10 The record of consumption and fate of the rmported hazardous and othel wastes
shall be maintained

1'1. The hazardous and other wastes whrch gets generated during recycllng or reuse
or recovery or pre-processing or utilization of imported hazardous or other wastes
shall be treated and disposed of as per specific conditions of authorization

12 The importer or exporter shall bear the cost of import or export and mitigatlon of
damages rf any.

13. Any other conditions for compliance as per the Guidelines issued by the Minisky of
Environmenl, Forest and Climate Change or Central Pollutron Control Board from
trme to time

l:.iIj - fJil,1 - 2')iar ,i ir^, .ilrl'r - i -/r' a.iitriiad O,oanisaiicn
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14 The waste generator shall be tolally responstble for e colecton slorage
transportat on and ulltmate dtsposal) the wastes generateo

i5 Records cf waste generaton rts rnanagement and annual ieturn shal be

submrtted lo Gularat Pollution Control Board n Forrn 4 t'y 3ori oay of June of
every year for the preceding per od Apri to lvlarch

16 ln case of any accrdent detarls of the same shall be stlbmtled on Form-11to
Gularat Poilrrt on Control Eoard

17. As pe. Public Lrabrl(y lnsurance Act-g1 company shal Jei l.surance Po|cy rf

applicable
18 Empty d.ums and contarners oftoxic and hazard material sha I be treated as per

guidetrne published for "Management & Handling of discarded containers'
Records of the same shal be marntained and forwarded to Gujarat Pollution
Controi Board regularly

1 I ln case of transport of hazardous wastes to a facil ty for i.e treatment. storage
aird drsDosai) exist ng rn a State other than the State whele hazardous wastes are
generated the occuprer shal obtain 'No Obiection Celficate frorn the State
Po utron Conrro Board or Commrttee of the concerned State of Union Ter tory
Admrnrstration where the lacrlily exlsts

20 Unrt shall take alr concrete measures to show tangrb e resu ts ln waste generatron
reCuction. avordance. reuse and recycle Actions taken 11 thrs regard shall be

submitted w thin three months and also along wlth Form-4
21 lndustry shall have to drsplay the relevant informalton wrl regards to hazardous

waste as ndicaled n the Hon Supreme Court's Order rn W.P No657 of 1995
daled i4r" October 2003

22 lndustiy shallrave to dsplay on-line data outsrde the main factory gate wilh
regard tc quantlty and nature of hazardous chemicals berng handled in the plant.
rncludrng wastewater and arr emissrons and solld hazardous wastes generated
wrthtn the factory paemrses

6 SPECIFIC CONDITIONS
6.i The authorized actual Lrser of hazardous and olher wastes shall maintain records

oi hazardous and other wastes purchased ln a passbook rssued by the State
Polutron Control Board along with the authorization

6 2 Hand|ng over of the hazardous and other wastes to the althor zed actual user
shall be only after makrng the entry in the passbook of the actual user.

6 3 ln case of renewal of authorzation. a self-certified complance rcport rn respect of
effiuent emrssron standards and the condrtons speclfied n the aulhorizat on for
hazardous and olher wastes shall be submitted to SPCB

6 4 The occuprer of {he facrlity shall comply Standard operating procedure/guidelines
publrshed by N,4OEF&CC or CPCB or GPCB from trme to trn'e

6 5 t-lnit shail comply provrsrons of E-Waste Management Rules-2016
6 6 The drsposa of l-lazardous Waste shall be caried oJl as per lhe waste

Managemenl nrefarchy
6 7 The occLrprers of facilibes shal! not store the hazardous and other wastes for a

period not exceedrng nin6ty days Prioa permissron of the Board shall be obtarned
for extension of the storage peflod.

68 The occupler shall mainlain the records of generation, sale storage transport
recychng co processrng and disposa of hazardous wasle and make avaiable
dLrring the jnspection
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GUJARAT POLLUTION CONTHOL BOARD
PARYAVARAN BHAVAN

Sector-1 0-4, candhinagar-382 010
Phooe : (C79) 23226295
Fax : (179) 23232156
Website : www. gpcb. gov. in
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6.9 The transportation of the hazardous waste shall be carned out in GPS mounted
dedicated vehicles.

7. GENERAL CON
7.1 Any change in personnel, equipment or working conditions as mentioned in the

consents form/order should immediately be intimated to this Board
7 2 Applicant shall also comply with the general conditions given ln annexure I

7 3 Whenever due to accident or other unforeseen act or ever such emissions occur
or is apprehended to occur in excess of standards laid down such informalion shall
be forthwith reported to Board, concerned Poltce Station Otfice of Directorate of
Health Service, Department of Explosives, lnspeclorate of Factories and local
body.

7.4 ln case of failure of pollution control equipments, the production process

connected to it shall be slopped. Remedial actions/measures shall be

implemented immediately to bring entire situation normal.
7.5 The Environmental Management Uniucell shall be setup to ensure implementation

on and monitoring of environmental safeguards and other conditions stipulated by

statutory authorities The Environmental Management Cell/Unit shall directly repod
to the Chief Executive of the organization and shall work as a focal point for
internahzrng environmental issues. These cells/units also coordinale the exercise
of environmental audit and preparatron of environmental statements.

7.6 The Environmental audit shall be carned out yearly and the environmental
statements pertaining to the previous year shall be submitting to this State Board
latest by 30th September every year.

7.7 The Board reserves the right to review and/or revoke the consent and/or make
variations in the conditions, which the Board deems, fit ln accordance with Section
27 of the Act.

7.8 ln case of change of ownership/management the name and address of the new
owners/ partners/directors/proprietor should immediately be intimated to the
Board.

7.9 lndustry shall have to display the relevant information with regard to hazardous
waste as indicated in the Hon. Supreme order n w.p. no. 657 of 1995 dated '14'h

October 2003.
For and on behalf of

GUJARAT POLLUTION CO L BOARD

(Smt. U Upadhyay)

Senior Envilonment Engineer

NO: P CCA- KUTCH- 582{4ll lO 35427lDate
ts ED TO

s. Adani Ports & Special Economic Zone Ltd,(WFDP- West Port),
Plot No: Navinal lsland,
Vill: Mundra,
Tal- Bhur,
Dist-Kutch.37ul' 

an Gujarat Green Guiarat
i:io . f.)()01 . ?O00.ri l:li) ' l4\)i) iri)'l r-.|it 1ir\.1 ( )r'aIri:lat on
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Annexure – 9 
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Compliance Report of Marine EMP 

Sr. 
No. 

Suggested Measures Compliance Status 

 Construction Phase: 
 Dredging and Reclamation Management Plan 

1 Installation of silt screens around 
the dredging area to prevent 
dispersion of suspended sediment 
plume into the adjacent areas and 
fish species from entering the 
activity area. 

Being Complied 
 
Silt curtains is being provided during 
dredging activity around the dredging area 
to prevent dispersion of suspended 
sediment plume into the adjacent areas 
and fish species from entering the activity 
area. 
 
For further details regarding control 
measures for dredging activity, please 
refer to Water Quality Monitoring and 
Preservation condition no 3.2 of the EC 
and CRZ clearance. 

2 Turbidity levels will be maintained as 
to the baseline data by continuous 
monitoring and proper care by way 
of stopping the activities whenever 
there is increase in turbidity by way 
of land sliding/bottom turbulence so 
avoid any impact either to water 
quality or to marine organisms 

Being Complied 
 
Dredging activity is being carried out in 
proper manner so that turbidity level can 
be maintained. 

3 Dredge Management Programme 
shall include measures to avoid 
entrapment of macro marine fauna. 

Complied  
 
Dredging activity is being carried out 
through a well-trained / skilled manpower/ 
team in line with the SOP / management 
plan. All the measures are being taken to 
avoid entrapment of macro marine fauna. 

4 Dredging shall be done in a planned 
manner following grid pattern 

Complied 
 
Dredging activity is being carried out in 
planned manner so no adverse impact will 
be happened on marine ecology. 

5 Sheet piling will be done around the 
project area to avoid spreading and 
sliding of reclaimed sediments into 
the marine environment. 

Complied 
 
This compliance covers points 5 & 6. 
 
The entire quantity of capital dredged 
material will be used for reclamation / level 
raising within approved area. 

6 The land (mostly inter tidal) to be 
reclaimed with dredged material will 
be separated from adjoining land by 
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Sr. 
No. Suggested Measures Compliance Status 

creating containment bund for 
effective compaction on the soil and 
avoid runoff into adjoining land 

While carrying out reclamation, 
containment bund / sheet piling will be 
made for effective compaction on the soil 
and avoid runoff into adjoining land. 

7 Shoreline Protection Techniques 
such as Sand by passing if any will 
be carried. 

Complied. 
 
Shoreline protection is being taken while 
carrying out dredging / reclamation 
activity. 

8 Detailed borehole analysis of sub-
surface seabed sediments for 
sediment characteristics analysis to 
identify heavy metal or other 
pollutant contamination 

Complied. 
 
For further details regarding water & 
marine monitoring, please refer to specific 
condition no 1.12 of the EC and CRZ 
clearance. 

9 If the sediment is contaminated it 
shall be treated before being utilized 
for reclamation purpose 

Point Noted and Agreed 
 
Sediment/ dredged material to be utilized 
for reclamation / level raising is being 
analyzed begore using. 

10 Detailed biological analysis of 
benthic community richness and 
population in the sites proposed for 
reclamation 

Complied. 
 
For further details regarding marine 
monitoring, please refer to specific 
condition no 1.12 of the EC and CRZ 
clearance. 

11 Dredging shall only be done in fair 
weather period, daytime and avoid 
fish breeding and migratory seasons. 

Complied 
 
Dredging activity is being done in fair 
weather, daytime and during none fish 
breeding and spawning seasons only and 
dredged material is being disposed-off in 
line permission granted in EC & CRZ 
Clearance. 

12 To compensate the loss of 
mangroves in the reclamation area, 
mangroves afforestation measure is 
being executed in the nearby areas. 

Complied. 
 
There is no mangrove or mangrove buffer 
area present in the area proposed for 
reclamation / level raising. 
 
For further details regarding mangrove 
conservation & afforestation, please refer 
to specific condition no 1.5 & 1.6 of the EC 
and CRZ clearance. 
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Sr. 
No. Suggested Measures Compliance Status 

13 Utmost care shall be taken to ensure 
that the drainage pattern of the 
intertidal areas and creeks are not 
altered due to the proposed 
activities. 

Complied. 
 
For further details regarding creek 
conservation, please refer to specific 
condition no 1.13 of the EC and CRZ 
clearance. 

 Construction of Breakwater, SBM, Island Jetty and Berth (quay lengths) 
1 Care should be taken to prevent the 

contaminated runoff from the 
construction site entering into the 
marine environment and nearby 
natural streams, if any, by isolating 
the area of development from the 
surrounding waters. 

Complied 
 
As a part of this proposed expansion, 
construction of new berth / berth quay 
length extension is in progress.  
 
No new construction of Breakwater, Sea 
Island jetty and SPM has been undertaken. 
 
Advance construction methodology is 
being applied for construction of berth to 
avoid marine water contamination as well 
as isolating the area of development from 
the surrounding waters. 
 
For further details regarding control 
measures during construction activity, 
please refer to specific condition no 1.9, 
1.17 & 3.2 of the EC and CRZ clearance. 

2 Proper silt barriers and floater booms 
shall be deployed around the 
construction site in water 
environment to avoid dispersion of 
debris/ sediment plume. 

3 During construction of breakwater 
and New port the spillage of 
construction materials and oil spill 
from these heavy machinery/ 
equipment shall be well maintained 

4 The best suitable and minimal 
impact methodology shall be 
adopted for piling to avoid the 
impact of noise and vibration on the 
marine species by controlling the 
rate of dredging and by isolating the 
area devoid of any pelagic species. 

5 Grab dredging shall be done in areas 
of sandy stratum. 

Point Noted and Agreed 

6 Storage areas for sand and soil, and 
all work areas must be at least 20m 
away from the high-water mark 

Complied. 

7 Construction site near water need to 
be kept tidy to prevent tools and 
debris from falling into the water 
and damaging the environment 

Point Noted and being complied 
 

8 Project proponent shall appoint a 
supervisor to be present at 
construction site for inspection and 
smooth operation 

Point Noted and being complied 

9 Any accidents at site including 
spillage of construction materials, 
fuel oil, debris etc shall be contained 

Point Noted and Agreed 
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Sr. 
No. Suggested Measures Compliance Status 

and removed immediately. 
10 Any such accidents shall be reported 

immediately by the site supervisor to 
keep track and avoid any further 
incidents. 

Point Noted and Agreed 

11 Construction activities shall be 
limited to daytime to prevent the 
increased possibility of risk due to 
night time and reduce the impact of 
artificial lighting on marine 
ecological environment. 

Point noted and being complied. 

12 The existing mangrove afforestation 
program shall be adopted for 
compensating the loss of mangroves, 
if any due to the proposed 
construction. 

Complied. 
 
For further details regarding mangrove 
conservation & afforestation, please refer 
to specific condition no 1.5 & 1.6 of the EC 
and CRZ clearance. 

13 During installation of offshore 
SPM‟s/SBM‟s and a sea island jetty 
appropriate mooring system shall be 
adopted based on detailed 
engineering study to reduce 
footprint area 

Point Noted and Will be complied 

14 Emergency preparedness and spill 
control measures such as floater 
booms, skimmers shall be present 
either in the proposed SPM‟s/SBM‟s 
and a sea island jetty or in readily 
available manner to prevent any 
incidents of spill, system failure and 
transportation facility rupture. 

Point Noted and Will be complied 

Water Quality Maintenance and Protection of Marine Organisms: Sub-Sea Pipelines and 
Intake, Outfall Pipeline 
As a part of WFDP-Expansion, we have not undertaken any activity w.r.t. laying of Sub-
Sea Pipelines and Intake, Outfall Pipeline. Once it is initiated, we will comply all the 
measures suggested / recommended in EMP. 

1 During laying of sub-sea pipelines, 
the major action of concern is the 
spillage of on-board fuel/oil from 
vessel or pipe laying instruments 

Point Noted and Will be complied 

2 Spill control measures shall be 
available on-board to contain any 
spill while laying of the pipelines 

3 The installation activity shall be 
done avoiding peak photosynthesis 
period of the day to reduce the 
impact on plankton population 
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Sr. 
No. Suggested Measures Compliance Status 

4 Marine environmental monitoring 
shall be done during the pre-
installation and post installation 
stage to analyze the change in 
baseline environment. 

5 Since the area has very poor algal 
growth, as the sandy/muddy 
substratum is associated with 
relatively high turbidity which does 
not support the growth of algal 
species and patchy occurrence of 
seaweed species minimal temporary 
impact is envisaged on the marine 
environment due to pipeline 
installation 

Operation Phase: 
Dredging Management Plan 

1 Silt screens shall be installed around 
the maintenance dredging areas and 
spoil disposal site to contain the 
sediment plume dispersing into the 
surrounding environment. 

Being Complied 
 
The entire quantity of maintenance 
dredged material will be disposed off in 
deep sea at identified locations. 

For further details regarding control 
measures for dredging activity, please 
refer to Water Quality Monitoring and 
Preservation condition no 3.2 of the EC 
and CRZ clearance. 

2 Sediment screens also help in 
preventing fishes from entering into 
the activity core zone to avoid any 
possible injury or death 

Point Noted and Agreed 

3 Disposal shall be done during fair 
weather period and avoid peak 
photosynthesis period avoiding the 
impact on planktons and other 
benthic species in the vicinity 

Point Noted and Agreed 

4 Detailed benthic species analysis 
shall be done in the identified 
disposal sites to mitigate the impact 
on benthic species caused by 
smothering effect 

Point Noted and Being Complied 
 
For further details regarding Marine Water 
Quality Monitoring condition no 1.12 of the 
EC and CRZ clearance. 

5 Due to strong tidal currents and 
water circulation the disposed 
sediments will be majorly dispersed 
into the marine environment causing 

Point Noted and Agreed 
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No. Suggested Measures Compliance Status 

minimal temporary impact in the 
disposal site as the benthic species 
have the ability to rejuvenate back to 
the baseline scenario 

6 The dredged spoil shall be analyzed 
for heavy metal and other pollutant 
concentration prior to disposal 

Point Noted and Agreed 

7 Noise mitigation measures such as 
bubble barriers/curtains, double pile, 
filled double pile, double walled air 
filled sleeve around the pile, can be 
used to reduce noise generated from 
piling. 

Point Noted and Agreed 

Cargo handling in the proposed Waterfront and Offshore Berths/Jetty: 
Still, we have not commenced cargo handling activity for the proposed waterfront 
expansion project. All the mitigation measures to avoid air, water or land contamination 
is being taken and the same will be implanted during proposed expansion activity also. 
Multipurpose Cargo Handling in Ports 

1 Handling of Multipurpose cargo 
(coal, iron ore, limestone, fertilizers, 
food grains, cement, etc), hazardous 
cargo (Ethylene, Propylene 
(Propene), Butadiene, Pentane, etc) 
and liquid/ gas/ cryogenic cargo 
(LNG, propane, LPG, etc) has the 
possibility of contaminating the 
marine environment when coming 
into contact 

Point Noted and Agreed 

2 The cargo handling facility and 
operations shall be monitored by an 
site supervisor 

Point Noted and Agreed 

3 In case of a cargo spill the cargo 
handling activity shall be kept on 
halt based on spill quantity and 
immediate action for removal of 
cargo spilt shall done 

Point Noted and Agreed 

4 Cargo handling shall be done only 
during fair weather period 

Point Noted and Agreed 

5 Spillage or leak of liquid and other 
hazardous cargo during handling 
from vessel to onsite facility shall be 
contained in the manner of utilizing 
floater booms and skimmers. 

Point Noted and Agreed 

6 In case of a dense liquid utmost care 
shall be taken to avoid any spill 
accidents because dense liquid 
when settling onto seabed destroys 

Point Noted and Agreed 
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No. Suggested Measures Compliance Status 

the benthos in the region. 
7 Possible dusty cargos shall be water 

sprayed to reduce the particulate 
emissions arising during cargo 
handling 

Point Noted and Agreed 

8 Mechanization of cargo handling 
facility will further reduce the 
possibilities of spillage and accidents 

Point Noted and Agreed 

9 The Multipurpose cargo include 
hazardous cargo and 
liquid/gas/cryogenic cargo 
emergency response and 
preparedness plan shall be place 

Point Noted and Agreed 

10 Online monitoring system for 
pressure gauges, operation valves, 
pipeline pressure, transfer point 
junctions, storage tanks, etc shall be 
installed and periodically maintained. 

Point Noted and Agreed 

11 Floating, marking buoys, Signboards 
will be displayed to educating the 
seafarers about the orientation of 
approach channel 

Point Noted and Agreed 

12 Acoustic Barriers and Enclosures and 
the conveyor galleries will be 
covered. 

Point Noted and Agreed 

Liquid Cargo Handling in Offshore Facilities: 
1 Emergency preparedness plan for 

handling liquid cargo in the offshore 
facilities shall be in place 

Complied 
 
Please refer to specific condition 1.19 for 
further details. 

2 In case of an unlikely event of 
spillage of liquid cargo while 
handling from vessel to facility, it 
shall be immediately acted upon by 
containing the spill and removing 
from the marine environment 

Complied  
 
 
This reply covers condition no 2 & 3 
 
 
Please refer to specific condition 1.18 & 
1.19 for further details. 

3 If the spillage or leak occurs during 
transporting the liquid cargo from 
the offshore facility to the Port, the 
source shall be cut-off to prevent 
major disaster and the leak/ spill 
shall be handled through floater 
booms, skimmers, biological 
degradation and suction methods. 

4 Pressure sensors in the pipeline 
transportation system shall be 
regularly monitored to ensure no 

Point Noted and Agreed 
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No. Suggested Measures Compliance Status 

leak in the system. 
5 Periodical monitoring for quality 

assurance of pipeline system and 
offshore facility has to be done. 

Being Complied 

6 Trained personnel shall be employed 
for liquid cargo handling in areas of 
manual operation to avoid accidents. 

Complied 

7 An online monitoring system shall be 
installed in Port for monitoring the 
handling/ transportation of liquid 
cargo from off-shore facility to port. 

Point Noted and Agreed 

8 The monitoring shall include pipe 
pressure sensors, valves/ 
junctions/joints pressure sensors, 
flow velocity and automized cut-off 
systems. 

Point Noted and Agreed 
 

9 Emergency response team shall be 
deployed in such a manner to 
address any possible event in the 
shortest response time and period. 

Complied 
 
Please refer to specific condition 1.19 for 
further details. 

10 Ensure that slop tanks will be 
provided to barges/ workboats for 
collection of liquid/ solid waste 

Point Noted and Agreed 

11 Floating, marking buoys, Signboards 
will be displayed to educating the 
seafarers about the orientation of 
approach channel 

Point noted and agreed 

Discharge from ETP, Desalination Plant and Bilge Water: 
At present no sea discharge from ETP as well as bilge water. The existing Outfall channel 
is suitable for 300 MLD Desalination capacity. For additional desalination plant capacity 
will have intake & outfall with pipeline system. 

1 Continuous online monitoring 
system of the combined discharge 
from ETP and Desalination Plant 
shall be done to ensure that the 
outfall characteristics does not 
exceed the CPCB discharge 
standards. 

Will be complied 
 
Continuous online monitoring system of 
the combined discharge from ETP and 
Desalination Plant will be provided once 
pipeline with diffuser system laid. 
 
Outfall will be diluted with raw sea water 
in a mixing chamber prior to disposal into 
marine environment to avoid change in 
baseline conditions. 
 

2 The outfall shall be diluted with raw 
sea water in an mixing chamber prior 
to disposal into marine environment 
to avoid change in baseline 
conditions 

3 The outfall diffusers shall be 
monitored via flow sensors to ensure 
proper dispersion of outfall. 
 

Will be complied 
 
Outfall diffusers will be monitored via flow 
sensors to ensure proper dispersion of 
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No. Suggested Measures Compliance Status 

outfall once pipeline with diffuser system 
laid. 

4 Periodical monitoring of marine 
water, sediment and other biological 
components shall be done to analyze 
the change in baseline conditions if 
any. 

Complied. 
 
Periodical monitoring of marine water, 
sediment and other biological components 
is being carried out at regular interval 
including existing intake and outfall 
points. The same will be continued after 
proposed expansion also. 
 
Please refer to specific condition no 1.12 
for further details. 

5 Maximum utilization of treated 
waste water from ETP shall be done 
with the port to reduce the outfall 
quantity 

Will be complied 
 
Maximum utilization of treated water from 
ETP will be done for horticulture purposes 
within port premises.  
 
Sea discharge will be done if it does not 
confirm the permissible norms for on land 
utilization. 

6 Discharge of waste into the sea will 
be prohibited 

Point Noted and Agreed 

7 Oil Spill control measures will be 
adopted 

Complied. 
 
Please refer to specific condition no 1.18 
for further details. 

8 Ensure that slop tanks will be 
provided to barges/ workboats for 
collection of liquid/ solid waste 

Point Noted and Complied 

9 Discharge of treated wastewater as 
per marine discharge standards 

Complied  
 
Please refer to Water Quality Monitoring 
and Preservation condition no 3.3 for 
further details. 

10 Ships will be prohibited from 
discharging wastewater, bilge, oil 
wastes, etc. into the nearshore as 
well as harbour waters by adopting 
International Convention for the 
Prevention of Pollution from Ships 
(MARPOL) 1974/1978, Consolidated 
Edition, IMO, 1991, including 1992 
amendments to Annex 1 and 2002 
amendments. 
 

Point Noted and Being Complied with. 
 
 
Please refer to Air Quality Monitoring and 
Preservation condition no 2.5 for further 
details. 
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11 Ships shall conduct ballast water 
exchange at least 200 nautical miles 
from the nearest land and in water 
at least 200 m in depth prior to 
calling at a Shipyard Cum Captive 
jetties including LNG Terminal. 

Point Noted 
 
 
Please refer to specific condition no 1.21 
for further details 

12 Regular Interactions shall be 
initiated with the fishing community 
and conflicts, if any with fishing 
community shall be amicably 
resolved in all cases. 

Point Noted and being complied with  
 
 
Please refer to specific condition 1.26 & 
1.29 for further details regarding CSR 
activities by Adani foundation. 

13 Shoreline Protection Techniques 
such as Sand by passing if any will 
be carried. 

Point Noted and Agreed 

Measures to maintain the Beaches/Sand Dunes and to conserve Turtle Nesting sites 
There are no Beaches, Sand Dunes and Turtle Nesting sites around the project site. 
Hence, below measures are not applicable to our project. 

1 The fixture will be mounted as low as 
possible to minimize light trespass 
and the lowest amount of light 
needed for the task shall be used. 

Not Applicable 

2 Long wavelength lights will be used 
wherever possible. Low pressure 
sodium (LPS) lights are considered 
more desirable than HPS sources. 
Short wavelength (blue) and broad 
spectrum sources such as metal 
halide, mercury vapour, fluorescent 
or halogen lights will be avoided. 

3 Amber filters on HPS lights will be 
used if HPS lights use cannot be 
avoided, 

4 White lights that emit ultraviolet 
light will not be used. 

5 Strong blue or green spectral 
elements (eg. mercury vapour lights) 
will be limited as far as possible. 

6 Lights will be directed downward 
and will be shielded to avoid 
overhead glow on cloudy nights 

7 To mitigate the erosion related 
issues, sand by passing / Beach 
nourishment is considered as one 
way to mitigate erosion. The 
classical mitigation measures such 
as shore walls, groynes, etc is 
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completely avoided since it may 
prohibit access of sea turtles to 
nearby nesting beaches. 

8 Awareness programmes for local 
fisher population, company laborers 
and employees shall be undertaken 
to highlight sea turtle conservation. 
Awareness regarding fisheries 
related issues is also necessary 
among fishing community. 

9 Incidental capture of turtles in 
shrimp trawls and gill nets account 
for more deaths than all other 
human activities combined. In 
addition to the trawl entanglement, 
sea turtles have been killed after 
becoming entangled in other types 
of fishing gear, such as, gill nets, 
long lines (hook and line), and 
lobster or crab pot lines. 

10 Creation of awareness among 
villagers and fishermen shall be 
undertaken as part of conservation 
measures. 
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“Half Yearly Environmental Monitoring Reports “ 
 

For, 

 
 

M/S. ADANI PORTS & SPECIAL ECONOMIC ZONE LTD. (WFDP-West Port) 
PLOT NO: - NAVINAL ISLAND, Village - MUNDRA, Tal. – Bhuj,  DIST. - KUTCH - 370421. 

 
Monitoring Period: April – 2024 to September - 2024 

 

UniStar Environment & Research Labs Pvt. Ltd. 
White House, Near GIDC Office, Char Rasta, Vapi, Gujarat, India – 396195

Submitted By 
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RESULTS OF STP OUTLET WATER 

SR.N
O. 

TEST PARAMETERS UNIT 

WFDP WEST PORT STP OUTLET 
GPCB 

Permissib
le Limit 

TEST 
METHOD 

Apr-24 May-24 Jun-24 

11-04-2024 27-04-2024 10-05-2024 24-05-2024 12-06-2024 26-06-2024 

1. pH @ 25 ° C -- 7.44 7.39 7.46 7.41 7.42 7.42 6.5 to 9 
IS 3025 (Part-

11):2022 

2. 
Total Suspended 
Solids  

mg/L 24 28 24 26 22 22 100 
APHA 24th 

Ed.2023,2540 
-D 

3. 
Biochemical Oxygen 
Demand (BOD) (5 
days at 20 ° C) 

mg/L 16 18 16.8 16.4 14.8 15.2 30 
APHA 24th 

Ed.2023,5210-
B  

4. Residual chlorine 
mg/L 

0.77 0.72 0.68 0.74 0.72 0.66 0.5 Min. 
APHA 24th 

Ed.2023,4500-
Cl-G 

5. Fecal Coliform 
MPN 

Index/100
ml 

60 80 50 70 60 90 1000 
IS 3025 (Part-

11):2022 

 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 
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RESULTS OF STP OUTLET WATER 

SR.NO. 
TEST 

PARAMETERS 
UNIT 

WFDP WEST PORT STP OUTLET 
GPCB 

Permissible 
Limit 

TEST 
METHOD 

Jul-24 Aug-24 Sep-24 

06-07-2024 24-07-2024 13-08-2024 24-08-2024 05-09-2024 20-09-2024 

1. pH @ 25 ° C -- 7.35 7.28 7.12 7.11 7.88 7.49 6.5 to 9 
IS 3025 (Part-

11):2022 

2. 
Total 
Suspended 
Solids  

mg/L 16 22 18 18 14 18 100 
APHA 24th 

Ed.2023,2540 -
D 

3. 

Biochemical 
Oxygen 
Demand (BOD)  
(5 days at 20 ° 
C) 

mg/L 16 15 16.8 14.9 9 12 30 
APHA 24th 

Ed.2023,5210-
B  

4. 
Residual 
chlorine 

mg/L 0.62 0.63 0.59 0.64 0.72 0.78 0.5 Min. 
APHA 24th 

Ed.2023,4500-
Cl-G 

5. Fecal Coliform 
MPN 

Index/100ml 
50 80 60 90 70 80 1000 

IS 3025 (Part-
11):2022 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 
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MARINE WATER MONITORING SUMMARY REPORT 
RESULTS OF MARINE WATER [M1 LEFT SIDE OF BOCHA CREEK - N 22°45'183" E 069°43'241"] 

SR. 
NO. 

TEST 
PARAM
ETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST 
METHOD SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM 

1. pH -- 
8.11 7.94 7.96 7.81 8.05 7.89 7.98 7.74 7.91 7.82 8.12 7.94 

IS 3025 
(Part 

11):2022 

2. Temper
ature 

oC 
29.9 29.8 30.5 30.4 30.7 30.6 30.1 30 30 29.9 29.9 29.8 

IS 3025 
(Part 9):2023 

3. Total 
Suspen

ded 
Solids 

mg/L 

138 118 144 120 132 118 98 82 142 126 128 102 

APHA 24th 
Ed.,2023,254

0- D 

4. BOD 
(3 Days 

@ 
27oC) 

mg/L 

2.9 
BDL(MDL

:1.0) 
3.1 

BDL(MDL
:1.0) 

2.9 
BDL(MDL

:1.0) 
3.1 

BDL(MDL
:1.0) 

2.6 
BDL(MDL

:1.0) 
2.8 

BDL(MDL
:1.0) 

IS 3025 
(Part 

44):2023 

5. Dissolv
ed 

Oxygen 

mg/L 
6.12 5.92 6.02 5.77 5.93 5.68 6.42 6.22 6.59 6.3 6.69 6.4 

APHA 24th 
Ed.2023,4500

-O, B 

6. Salinity ppt 
35.86 37.11 35.92 37.28 38.82 37.15 36.12 36.88 35.78 36.71 35.87 36.64 

By 
Calculation 

7. Oil & 
Grease 

mg/L 
BDL(MDL

:2.0) 
BDL(MDL

:2.0) 
BDL(MDL

:2.0) 
BDL(MDL

:2.0) 
BDL(MDL

:2.0) 
BDL(MDL

:2.0) 
BDL(MDL

:2.0) 
BDL(MDL

:2.0) 
BDL(MDL

:2.0) 
BDL(MDL

:2.0) 
BDL(MDL

:2.0) 
BDL(MDL

:2.0) 

IS 3025 
(Part 

39):2021 

8. Nitrate 
as NO3 

µmol/L 

3.39 3.06 3.55 3.23 3.71 3.39 3.55 3.39 1.94 1.61 2.32 1.72 

APHA 24th 
Ed. 

2023,4500 
NO3-B 

9. Nitrite 
as NO2 

µmol/L 
0.543 0.478 0.609 0.565 0.565 0.522 0.456 0.435 0.174 0.13 0.379 0.312 

APHA 24th 
Ed.2023,4500

NO2B 

10. Ammon
ical 

Nitroge
n as 
NH3 

µmol/L 

4.22 4.11 4.48 4.37 4.43 4.37 3.8 3.69 3.954 3.85 2.59 2.16 

APHA 24th 
Ed. 

2023,4500- 
NH3 B 

11. Phosph
ates as 

PO4 

µmol/L 
1.68 1.58 1.9 1.68 1.16 1.05 1.05 

BDL(MDL
:0.4) 

1.37 1.16 1.47 1.26 
APHA 24th 

Ed.2023,4500
-P, D 
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12. Total 
Nitroge

n 

µmol/L 

8.153 7.648 8.639 8.165 8.705 8.282 7.806 7.515 6.068 5.59 5.289 4.192 

APHA 24th 
Ed. 

2023,4500 
NH3 - B 

13. Petrole
um 

Hydroc
arbon 

µg/L 

N.D. N.D. N.D. N.D. N.D. N.D. ND ND ND ND ND ND 

APHA 24th 
ED.2023,552

0 F 

14. Total 
Dissolv

ed 
Solids 

mg/L 

36410 37180 36550 37210 36480 37180 36120 36980 34970 35960 34740 35830 

IS 3025(Part 
16):2023 

15. COD mg/L 
23.9 7.9 28.17 12.07 23.9 8 16.1 4 20 8 24.1 12 

IS 3025(Part 
58):2023 

Continue… 
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RESULTS OF MARINE WATER [M1 LEFT SIDE OF BOCHA CREEK - N 22°45'183" E 069°43'241"] 

SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT 
Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 

TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

A Phytoplankton 

1. Chlorophyll mg/m3 
3.05 3.25 3.06 3.24 3.08 3.26 3.07 3.27 3.08 3.26 3.07 3.07 

APHA (24th  Ed. 
2023)10200A-G 

2. Phaeophytin mg/m3 
2 1.56 3 1.59 4 1.56 3 1.55 4 1.57 6 6 

APHA (24th  Ed. 
2023)10200A-G 

3. Cell Count No. x 
103/L 

109 90 110 92 114 91 112 92 114 93 112 112 
APHA (24th  Ed. 
2023)10200A-G 

4 Name of 
Group 

Number and 
name of 

group 
species of 

each group 

-- Coscinodi
scus 

Odentell
a 

Nitzschia 
Biddulphi

a 
Nitzschia 

Biddulphi
a 

Thalassio
thrix 

Dinophys
is 

Thalassio
thrix 

Dinophys
is 

Thalassio
thrix 

Dinophys
is 

APHA (24th  Ed. 
2023)10200A-G 

Diploneis 
Rhizosole

nia 
Diploneis 

Rhizosole
nia 

Pinnulari
a 

Rhizosole
nia 

Surirella 
Pinnulari

a 
Surirella 

Pinnulari
a 

Biddulphi
a 

Pinnulari
a 

Rhizosole
nia 

Coscinodi
scus 

Rhizosole
nia 

Coscinodi
scus 

Rhizosole
nia 

Coscinodi
scus 

Navicula 
Thalassio

thrix 
Navicula 

Thalassio
thrix 

Navicula 
Thalassio

thrix 

Dinophys
is 

Gramma
tophora 

Dinophys
is 

Gramma
tophora 

Dinophys
is 

Gramma
tophora 

Thallassi
osira 

Gramma
tophora 

Nitzschia 
Gramma
tophora 

Nitzschia 
Grammat

ophora 

Thalassio
nema 

Thallassi
osira 

Biddulphi
a 

Navicula 
Biddulphi

a 
Navicula 

Skeleton
ema 

Ceratium 
Skeleton

ema 
Ceratium 

Skeleton
ema 

Ceratium 

 

B  Zooplankton 

1 Abudance(P
opulation) 

noX103/ 
100 m3 66 65 64 66 68 67 

APHA (24th  Ed. 
2023)10200 G 

2 Name of 
Group 

Number and 
name of 

group 
species of 

each group 

 
Crustacean Larvae Oikoplura Oikoplura 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

 

 Egg(Fish and 
Shrimps) 

Pinnularia Pinnularia Oikoplura Oikoplura Oikoplura 

 Copepods Copepods Copepods Copepods nauplii Copepods nauplii Copepods nauplii 

 Crustacean Copepods nauplii Copepods nauplii Crustacean Crustacean Crustacean 

 Bivalve Larvae Thalassionema Thalassionema Bivalve Larvae Bivalve Larvae Bivalve Larvae 

3 Total 
Biomass 

ml/100 m3 
13.64 13.65 13.64 13.66 13.67 13.67 

 
Continue… 
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RESULTS OF MARINE WATER [M1 LEFT SIDE OF BOCHA CREEK - N 22°45'183" E 069°43'241"] 
SR. 
NO

. 

TEST 
PARAME

TERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 

TEST METHOD SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

C Microbiological 

1 Total 
Bacterial 

Count 

CFU/ml 

100 102 104 106 108 110 

APHA 24th 
Ed.2023,9215-

C 

2 Total 
Coliform 

/100ml 

12 10 11 12 14 13 

APHA 
24thEd.2023,9

222-B 

3 Ecoli /100ml 10 12 9 8 7 8 IS :15185:2016 

4 Enteroco
ccus 

/100ml 
Absent Absent Absent Absent Absent Absent 

IS:15186:2002 

5 Salmone
lla 

/100ml 
Absent Absent Absent Absent Absent Absent 

IS:15187:2016 

6 Shigella /100ml 

Absent Absent Absent Absent Absent Absent 

APHA 
24thEd.2023,9

260-E 

7 Vibrio /100ml 
Absent Absent Absent Absent Absent Absent 

IS: 5887 (Part 
V):1976 

 

   
Mr. Nilesh Patel  Mr. Nitin Tandel 

Sr. Chemist   Technical Manager 
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RESULTS OF SEDIMENT ANALYSIS [M1 LEFT SIDE OF BOCHA CREEK - N 22°45'183" E 069°43'241"] 
SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

1. Organic 
Matter 

% 0.43 0.46 0.44 0.48 0.41 0.44 IS: 2720 (Part 22):1972  

2. Phosphorus as 
P 

µg/g 558.4 551.2 558.6 542.2 510.5 524.2 IS: 10158 :1982,  
 Method B 

3. Texture -- Sandy Sandy Sandy Sandy Sandy Sandy Lab SOP No. 
UERL/CHM/LTM/108 

4. Petroleum 
Hydrocarbon 

µg/g N.D. N.D. N.D. N.D. N.D. N.D. APHA 24th Ed.2023,5520 
F 

5.0 Heavy Metals 

5.1 Aluminum as 
Al 

% 4.09 4.05 4.08 3.98 3.82 3.88 
IS3025(Part 55):2003 

5.2 Total 
Chromium as 

Cr+3 

µg/g 138.4 132.2 136.4 144.2 120.8 128.7 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.3 Manganese as 
Mn 

µg/g 594.6 580.4 574.2 550.6 610.2 624.3 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.4 Iron as Fe % 4.12 4.08 3.98 3.86 3.94 3.86 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.5 Nickel as Ni µg/g 42.06 41.25 41.36 42.35 48.65 44.62 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.6 Copper as Cu µg/g 42.86 41.94 42.28 43.25 51.25 48.96 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.7 Zinc as Zn µg/g 122.4 120.2 120.84 116.5 124.6 120.3 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.8 Lead as Pb µg/g 2.41 2.36 2.48 2.41 2.31 2.22 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.9 Mercury as Hg µg/g BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) EPA 7471B (Extraction 
&Analytical Method) 

:2007 

Continue… 
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RESULTS OF SEDIMENT ANALYSIS [M1 LEFT SIDE OF BOCHA CREEK - N 22°45'183" E 069°43'241"] 

SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 
SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

D Benthic Organisms 

1 Macrobenthos -- Isopods Isopods Isopods Foraminiferan Foraminiferan Foraminiferan APHA (24th  Ed. 
2023)10500 

Polychates Polychates Polychates Decapods Larvae 
Decapods 

Larvae 
Decapods Larvae 

Sipunculids Sipunculids Sipunculids Amphipods Gastropods Gastropods 

Amphipods Foraminiferan Foraminiferan Polychates Polychates Polychates 

2 MeioBenthos -- Herpectacoids Gastropods Herpectacoids Turbellarians Turbellarians Turbellarians 

Decapods 
Larvae 

Decapods Larvae Decapods Larvae Foraminiferan Foraminiferan Foraminiferan 

3 Population no/m2 364 366 368 367 368 367 

 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 
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RESULTS OF MARINE WATER [M2 MOUTH OF BOCHA & NAVINAL CREEK - N 22°44'239" E 069°43'757"] 
 

SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 
SURFAC

E 
BOTTO

M 
SURFAC

E 
BOTTO

M 
SURFAC

E 
BOTTO

M 
SURFAC

E 
BOTTO

M 
SURFAC

E 
BOTTO

M 
SURFAC

E 
BOTTO

M 

1. pH -- 8.18 7.98 8.06 7.86 8.12 7.94 8.05 7.86 7.96 7.84 8.06 7.94 IS 3025 
(Part 11):2022 

2. Temperature oC 29.8 29.7 30.4 30.3 30.5 30.4 30.2 30.1 30.1 30 29.8 29.7 IS 3025 
(Part 9):2023 

3. Total 
Suspended 

Solids 

mg/L 142 118 136 104 142 122 118 96 94 76 114 88 APHA 24th 
Ed.,2023,2540- D 

4. BOD 
(3 Days @ 

27oC) 

mg/L 2.9 BDL(M
DL:1.0) 

3.2 BDL(M
DL:1.0) 

2.8 BDL(M
DL:1.0) 

2.5 BDL(M
DL:1.0) 

2.6 BDL(M
DL:1.0) 

2.8 BDL(M
DL:1.0) 

IS 3025 
(Part 44):2023 

5. Dissolved 
Oxygen 

mg/L 6.12 5.82 6.02 5.67 5.93 5.58 6.22 6.03 6.4 6.1 6.49 6.2 APHA 24th 
Ed.2023,4500-O, B 

6. Salinity ppt 36.38 37.13 36.44 37.42 36.35 37.36 35.94 36.84 35.69 36.72 35.59 36.78 By Calculation 

7. Oil & Grease mg/L BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

IS 3025 
(Part 39):2021 

8. Nitrate as 
NO3 

µmol/
L 

3.39 3.23 3.71 3.55 3.87 3.55 3.39 3.23 2.42 2.1 2.49 2.15 APHA 24th Ed. 
2023,4500 NO3-B 

9. Nitrite as 
NO2 

µmol/
L 

0.5 0.478 0.543 0.522 0.5 0.456 0.478 0.435 0.239 0.196 0.259 0.13 APHA 24th 
Ed.2023,4500NO2B 

10. Ammonical 
Nitrogen as 

NH3 

µmol/
L 

4.27 4.16 4.48 4.43 4.32 4.27 3.74 3.69 4.11 4.014 2.28 1.81 APHA 24th Ed. 
2023,4500- NH3 B 

11. Phosphates 
as PO4 

µmol/
L 

1.68 1.47 1.47 1.37 1.26 1.16 1.16 1.05 1.05 BDL(M
DL:0.4) 

1.16 1.05 APHA 24th 
Ed.2023,4500-P, D 

12. Total 
Nitrogen 

µmol/
L 

8.16 7.868 8.733 8.502 8.69 8.276 7.608 7.355 6.769 6.31 5.029 4.09 APHA 24th Ed. 
2023,4500 NH3 - B 

13. Petroleum 
Hydrocarbon 

µg/L N.D. N.D. N.D. N.D. N.D. N.D. ND ND ND ND ND ND APHA 24th 
ED.2023,5520 F 

14. Total 
Dissolved 

Solids 

mg/L 36240 37310 36280 37340 36110 37140 35860 36920 35810 36860 35860 36740 IS 3025(Part 
16):2023 

15. COD mg/L 19.9 7.9 32.19 16.1 27.9 12 20.1 8 24 12 28.1 16.1 IS 3025(Part 
58):2023 
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RESULTS OF MARINE WATER [M2 MOUTH OF BOCHA & NAVINAL CREEK - N 22°44'239" E 069°43'757"] 

SR. 
NO. 

TEST 
PARAMET

ERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SURFA
CE 

BOTTO
M 

SURFA
CE 

BOTTO
M 

SURFA
CE 

BOTTO
M 

SURFA
CE 

BOTTO
M 

SURFA
CE 

BOTTO
M 

SURFA
CE 

BOTTO
M 

A Phytoplankton 

1. Chloroph
yll 

mg/m3 
2.98 2.69 2.97 2.64 2.96 2.63 2.95 2.66 2.98 2.67 2.99 2.68 

APHA (24th  Ed. 
2023)10200A-G 

2. Phaeophy
tin 

mg/m3 
2.09 2.06 2.08 2.07 2.05 2.05 2.06 2.06 2.08 2.05 2.06 2.04 

APHA (24th  Ed. 
2023)10200A-G 

3. Cell Count No. x 
103/L 

95 147 97 146 94 148 95 147 93 148 94 147 
APHA (24th  Ed. 
2023)10200A-G 

4 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

-- Thalass
iothrix 

Pinnula
ria 

Thalass
iothrix 

Pinnula
ria 

Dinoph
ysis 

Pinnula
ria 

Navicul
a 

Thalass
iothrix 

Surirell
a 

Thalass
iothrix 

Surirell
a 

Thalass
iothrix 

APHA (24th  Ed. 
2023)10200A-G 

Surirell
a 

Biddulp
hia 

Surirell
a 

Biddulp
hia 

Surirell
a 

Biddulp
hia 

Skeleto
nema 

Surirell
a 

Pinnula
ria 

Surirell
a 

Pinnula
ria 

Surirell
a 

Navicul
a 

Navicul
a 

Navicul
a 

Navicul
a 

Nitzschi
a 

Navicul
a 

Rhizoso
lenia 

Navicul
a 

Rhizoso
lenia 

Navicul
a 

Melosir
a 

Navicul
a 

Thallas
siosira 

Rhizoso
lenia 

Cyclotel
la 

Rhizoso
lenia 

Cyclotel
la 

Rhizoso
lenia 

Dinoph
ysis 

Thallas
siosira 

Dinoph
ysis 

Thallas
siosira 

Dinoph
ysis 

Thallas
siosira 

Skeleto
nema 

Skeleto
nema 

Skeleto
nema 

Thallas
siosira 

Skeleto
nema 

Thallas
siosira 

Thalass
ionema 

Skeleto
nema 

Thalass
ionema 

Skeleto
nema 

Thalass
ionema 

Skeleto
nema 

 

B Zooplankton 

1 Abudance
(Populati

on) 

noX10
3/ 100 

m3 
42 44 43 42 43 42 

APHA (24th Ed. 
2023)10200 G 

2 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

 Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

Crustacean Larvae Crustacean Larvae Crustacean Larvae 

 
Copepods Oikoplura Nitzschia 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

 Copepods nauplii Copepods nauplii Copepods nauplii Copepods Copepods Copepods 

 Crustacean Crustacean Pinnularia Crustacean Crustacean Copepods nauplii 

 Bivalve Larvae Bivalve Larvae Bivalve Larvae Bivalve Larvae Bivalve Larvae Bivalve Larvae 

3 Total 
Biomass 

ml/10
0 m3 

15.74 15.7 15.25 15.5 15.3 15.3 
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RESULTS OF MARINE WATER [M2 MOUTH OF BOCHA & NAVINAL CREEK - N 22°44'239" E 069°43'757"] 
SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT 
Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 

TEST 
METHOD 

SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM  

C Microbiological 

1 Total 
Bacterial 

Count 

CFU/m
l 110 114 116 118 120 122 

APHA 24th 
Ed.2023,9215

-C 

2 Total 
Coliform 

/100m
l 32 34 33 34 35 36 

APHA 
24thEd.2023,

9222-B 

3 E.coli /100m
l 

13 16 14 13 14 12 
IS 

:15185:2016 

4 Enterococcus /100m
l 

Absent Absent Absent Absent Absent Absent 
IS:15186:200

2 

5 Salmonella /100m
l 

Absent Absent Absent Absent Absent Absent 
IS:15187:201

6 

6 Shigella /100m
l Absent Absent Absent Absent Absent Absent 

APHA 24th 
Ed.2023,9260

-E 

7 Vibrio /100ml 
Absent Absent Absent Absent Absent Absent 

IS: 5887 (Part 
V):1976 

 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 
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RESULTS OF SEDIMENT ANALYSIS [M2 MOUTH OF BOCHA & NAVINAL CREEK - N 22°44'239" E 069°43'757"] 
SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

1. Organic Matter % 0.48 0.44 0.49 0.46 0.52 0.48 IS: 2720 (Part 22):1972  

2. Phosphorus as P µg/g 574.2 564.8 562.2 550.2 590.5 582.1 IS: 10158 :1982,  
 Method B 

3. Texture -- Sandy Sandy Sandy Sandy Sandy Sandy Lab SOP No. 
UERL/CHM/LTM/108 

4. Petroleum 
Hydrocarbon 

µg/g N.D. N.D. N.D. N.D. N.D. N.D. APHA 24th 
Ed.2023,5520 F 

5.0 Heavy Metals 

5.1 Aluminum as Al % 4.12 4.06 4.11 4.02 3.83 3.84 IS3025(Part 55):2003 

5.2 Total Chromium 
as Cr+3 

µg/g 151.4 154.2 148.9 135.4 146.2 152.2 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.3 Manganese as 
Mn 

µg/g 659 668 672.2 640.5 710.2 685.4 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.4 Iron as Fe % 4.09 4.02 4.11 4.02 4.16 4.02 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.5 Nickel as Ni µg/g 43.21 44.13 44.28 39.82 42.44 44.31 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.6 Copper as Cu µg/g 43.05 42.64 42.86 41.25 48.95 46.36 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.7 Zinc as Zn µg/g 155.4 146.5 145.6 136.4 142.4 135.4 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.8 Lead as Pb µg/g 2.33 2.13 1.96 2.05 2.11 2.04 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.9 Mercury as Hg µg/g BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) EPA 7471B (Extraction 
&Analytical Method) 

:2007 

Continue... 
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RESULTS OF SEDIMENT ANALYSIS [M2 MOUTH OF BOCHA & NAVINAL CREEK - N 22°44'239" E 069°43'757"] 
SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

D  Benthic Organisms 

1 Macrobenthos -- Decapods Larvae Polychates Polychates Foraminiferan Foraminiferan Foraminiferan APHA (24th  Ed. 
2023)10500 Isopods Isopods Isopods Gastropods Gastropods Gastropods 

Amphipods Amphipods Gastropods Isopods Isopods Isopods 

Sipunculids Sipunculids Sipunculids Sipunculids Amphipods Amphipods 

2 MeioBenthos -- Foraminiferan Foraminiferan Decapods Larvae Herpectacoids Sipunculids Sipunculids 

Herpectacoids Herpectacoids Herpectacoids Polychates Polychates Polychates 

3 Population no/m2 256 350 321 308 254 307 

 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 
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RESULTS OF MARINE WATER [M3 EAST OF BOCHAISLANOT DETECTED - N 22°46'530" E 069°41'690"] 
SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

1. pH -- 8.22 8.1 8.14 8.06 8.18 8.08 8.07 7.91 8.11 7.89 8.14 7.93 IS 3025 
(Part 11):2022 

2. Temperature oC 29.9 29.8 30.5 30.4 30.4 30.3 30.2 30.1 30.1 30 29.9 29.8 IS 3025 
(Part 9):2023 

3. Total 
Suspended 

Solids 

mg/L 136 112 142 116 136 116 128 118 112 94 106 82 APHA 24th 
Ed.,2023,2540- D 

4. BOD 
(3 Days @ 

27oC) 

mg/L 3 BDL(MD
L:1.0) 

2.8 BDL(MD
L:1.0) 

2.9 BDL(MD
L:1.0) 

2.4 BDL(MD
L:1.0) 

2.8 BDL(MD
L:1.0) 

3.1 BDL(MD
L:1.0) 

IS 3025 
(Part 44):2023 

5. Dissolved 
Oxygen 

mg/L 5.92 5.72 5.82 5.57 5.73 5.48 6.32 6.22 6.49 6.3 6.59 6.4 APHA 24th 
Ed.2023,4500-O, B 

6. Salinity ppt 36.58 37.28 36.64 37.44 36.55 37.38 36.24 37.21 35.96 36.88 35.88 36.74 By Calculation 

7. Oil & Grease mg/L BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

IS 3025 
(Part 39):2021 

8. Nitrate as 
NO3 

µmol/
L 

3.23 2.9 3.87 3.55 3.23 2.9 3.06 2.9 2.26 1.94 3.23 2.59 APHA 24th Ed. 
2023,4500 NO3-B 

9. Nitrite as 
NO2 

µmol/
L 

0.435 0.413 0.478 0.456 0.522 0.5 0.435 0.413 0.304 0.261 0.413 0.379 APHA 24th 
Ed.2023,4500NO2B 

10. Ammonical 
Nitrogen as 

NH3 

µmol/
L 

4.37 4.22 4.498 4.32 4.22 4.16 3.64 3.59 3.95 3.85 3.66 2.93 APHA 24th Ed. 
2023,4500- NH3 B 

11. Phosphates 
as PO4 

µmol/
L 

1.37 1.16 1.26 1.05 1.37 1.26 1.26 1.05 1.37 1.16 1.05 BDL(MD
L:0.4) 

APHA 24th 
Ed.2023,4500-P, D 

12. Total 
Nitrogen 

µmol/
L 

8.035 7.533 8.846 8.326 7.972 7.56 7.135 6.903 6.514 6.051 7.303 5.899 APHA 24th Ed. 
2023,4500 NH3 - B 

13. Petroleum 
Hydrocarbon 

µg/L N.D. N.D. N.D. N.D. N.D. N.D. ND ND ND ND ND ND APHA 24th 
ED.2023,5520 F 

14. Total 
Dissolved 

Solids 

mg/L 36246 37250 36270 37310 36190 37240 35560 36770 35090 36680 35120 36550 IS 3025(Part 
16):2023 

15. COD mg/L 15.9 7.9 28.17 16.1 23.9 12 12 BDL(MD
L:2.0) 

16 4 20.1 8 IS 3025(Part 
58):2023 
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RESULTS OF MARINE WATER [M3 EAST OF BOCHAISLANOT DETECTED - N 22°46'530" E 069°41'690"] 
SR. 
NO. 

TEST 
PARAMET

ERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

 

A  Phytoplankton 

1. Chloroph
yll 

mg/m3 
2.47 2.47 2.44 2.48 2.42 2.44 2.43 2.46 2.42 2.47 2.41 2.46 

APHA (24th  Ed. 
2023)10200A-G 

2. Phaeophy
tin 

mg/m3 
1.66 1.47 1.65 1.42 1.67 1.43 1.68 1.44 1.67 1.42 1.68 1.41 

APHA (24th  Ed. 
2023)10200A-G 

3. Cell Count No. x 
103/L 

140 98 142 97 146 96 148 97 150 98 154 99 
APHA (24th  Ed. 
2023)10200A-G 

4 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

-- Pinnula
ria 

Coscino
discus 

Pinnula
ria 

Coscino
discus 

Pinnula
ria 

Coscino
discus 

Melosir
a 

Cyclotel
la 

Melosir
a 

Cyclotel
la 

Melosir
a 

Cyclotel
la 

APHA (24th  Ed. 
2023)10200A-G 

Biddulp
hia 

Pinnula
ria 

Biddulp
hia 

Pinnula
ria 

Biddulp
hia 

Pinnula
ria 

Pinnula
ria 

Pinnula
ria 

Pinnula
ria 

Pinnula
ria 

Pinnula
ria 

Pinnula
ria 

Navicul
a 

Rhizosol
enia 

Navicul
a 

Rhizosol
enia 

Navicul
a 

Rhizosol
enia 

Skeleto
nema 

Skeleto
nema 

Rhizosol
enia 

Skeleto
nema 

Rhizosol
enia 

Skeleto
nema 

Thallass
iosira 

Dinoph
ysis 

Thallass
iosira 

Dinoph
ysis 

Thallass
iosira 

Dinoph
ysis 

Thallass
iosira 

Thallass
iosira 

Thallass
iosira 

Thallass
iosira 

Thallass
iosira 

Thallass
iosira 

Skeleto
nema 

Thalassi
onema 

Skeleto
nema 

Thalassi
onema 

Skeleto
nema 

Thalassi
onema 

Thalassi
onema 

Thalassi
onema 

Thalassi
onema 

Thalassi
onema 

Thalassi
onema 

Thalassi
onema 

 
B  Zooplankton 

1 Abudance
(Populati

on) 

noX10
3/ 100 

m3 
40 41 40 43 45 44 

APHA (24th  Ed. 
2023)10200 G 

2 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

 Copepods Copepods Rhizosolenia Crustacean Crustacean Crustacean 

 Copepods nauplii Copepods nauplii Crustacean Larvae Copepods nauplii Copepods nauplii Copepods nauplii 

 Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

Crustacean Larvae Crustacean Larvae Crustacean Larvae 

 
Crustacean Pinnularia Oikoplura Crustacean Crustacean 

Egg(Fish and 
Shrimps) 

 Bivalve Larvae Bivalve Larvae Thalassionema Bivalve Larvae Bivalve Larvae Bivalve Larvae 

3 Total 
Biomass 

ml/10
0 m3 

14.48 15.5 15.4 15.6 15.5 15.5 

Continue… 
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RESULTS OF MARINE WATER [M3 EAST OF BOCHAISLANOT DETECTED - N 22°46'530" E 069°41'690"] 
SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT 
Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 

TEST 
METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTOM SURFACE BOTTO
M 

SURFACE BOTTO
M 

  

C  Microbiological 

1 Total 
Bacterial 

Count 

CFU/m
l 126 128 130 132 130 132 

APHA 24th 
Ed.2023,9215

-C 

2 Total 
Coliform 

/100m
l 28 27 29 30 31 30 

APHA 
24thEd.2023,

9222-B 

3 E.coli /100m
l 

24 23 22 21 22 21 
IS 

:15185:2016 

4 Enterococcus /100m
l 

Absent Absent Absent Absent Absent Absent 
IS:15186:200

2 

5 Salmonella /100m
l 

Absent Absent Absent Absent Absent Absent 
IS:15187:201

6 

6 Shigella /100m
l Absent Absent Absent Absent Absent Absent 

APHA 24th 
Ed.2023,9260

-E 

7 Vibrio /100m
l 

Absent Absent Absent Absent Absent Absent 
IS: 5887 (Part 

V):1976 
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RESULTS OF SEDIMENT ANALYSIS [M3 EAST OF BOCHAISLANOT DETECTED - N 22°46'530" E 069°41'690"] 
 

SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

1. Organic Matter % 0.42 0.46 0.42 0.48 0.52 0.46 IS: 2720 (Part 22):1972  

2. Phosphorus as P µg/g 618.2 620.5 611.8 618.6 632.4 610.2 IS: 10158 :1982,  
 Method B 

3. Texture -- Sandy Sandy Sandy Sandy Sandy Sandy Lab SOP No. 
UERL/CHM/LTM/108 

4. Petroleum 
Hydrocarbon 

µg/g N.D. N.D. N.D. N.D. N.D. N.D. APHA 24th 
Ed.2023,5520 F 

5.0 Heavy Metals 

5.1 Aluminum as Al % 4.14 4.36 4.09 4.12 3.94 3.88 IS3025(Part 55):2003 

5.2 Total Chromium 
as Cr+3 

µg/g 146.2 154.1 146.5 138.5 124.5 132.4 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.3 Manganese as 
Mn 

µg/g 618.9 620.2 608.5 619.2 520.6 538.4 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.4 Iron as Fe % 4.09 4.11 4.06 3.98 4.09 4.14 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.5 Nickel as Ni µg/g 44.6 42.5 44.8 41.62 36.8 35.2 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.6 Copper as Cu µg/g 42.05 43.11 43.82 45.08 40.95 36.8 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.7 Zinc as Zn µg/g 134.6 142.2 143.8 146.7 124.9 115.8 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.8 Lead as Pb µg/g 2.33 2.16 2.22 2.15 1.96 2.05 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.9 Mercury as Hg µg/g BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) EPA 7471B (Extraction 
&Analytical Method) 

:2007 

Continue… 
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RESULTS OF SEDIMENT ANALYSIS [M3 EAST OF BOCHAISLANOT DETECTED - N 22°46'530" E 069°41'690"] 
SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

D Benthic Organisms 

1 Macrobenthos -- Polychates Polychates Amphipods Gastropods Gastropods Decapods Larvae APHA (24th  Ed. 
2023)10500 Gastropods Gastropods Gastropods Isopods Isopods Isopods 

Isopods Isopods Isopods Amphipods Amphipods Amphipods 
Sipunculids Sipunculids Sipunculids Sipunculids Sipunculids Sipunculids 

2 MeioBenthos -- Herpectacoids Herpectacoids Herpectacoids Polychates Polychates Foraminiferan 
Polychates Polychates Polychates Herpectacoids Herpectacoids Herpectacoids 

3 Population no/m2 298 296 298 297 295 294 
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RESULTS OF MARINE WATER [M4 JUNA BANOT DETECTEDAR N 22°47'577" E 069°43'620"] 
SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 
TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

1. pH -- 8.19 8.01 8.14 8.04 8.17 8.01 8.12 7.99 8.05 7.92 8.16 7.98 IS 3025 
(Part 11):2022 

2. Temperature oC 29.8 29.7 30.4 30.3 30.6 30.5 30.1 30 30 29.9 29.9 29.8 IS 3025 
(Part 9):2023 

3. Total 
Suspended 

Solids 

mg/L 138 122 142 128 144 132 132 114 124 108 132 102 APHA 24th 
Ed.,2023,2540- D 

4. BOD 
(3 Days @ 

27oC) 

mg/L 2.8 BDL(MD
L:1.0) 

3.1 BDL(MD
L:1.0) 

3.2 BDL(MD
L:1.0) 

2.6 BDL(MD
L:1.0) 

2.9 BDL(MD
L:1.0) 

2.5 BDL(MD
L:1.0) 

IS 3025 
(Part 44):2023 

5. Dissolved 
Oxygen 

mg/L 6.22 6.12 6.12 5.97 6.03 5.88 6.42 6.32 6.59 6.4 6.69 6.49 APHA 24th 
Ed.2023,4500-O, B 

6. Salinity ppt 35.94 36.97 36.15 37.22 36.18 37.24 35.84 36.92 35.66 36.78 35.74 36.82 By Calculation 

7. Oil & Grease mg/L BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

IS 3025 
(Part 39):2021 

8. Nitrate as 
NO3 

µmol/
L 

3.39 3.23 3.55 3.39 3.23 2.9 3.06 2.9 2.1 1.77 2.37 2.16 APHA 24th Ed. 
2023,4500 NO3-B 

9. Nitrite as 
NO2 

µmol/
L 

0.435 0.391 0.478 0.5 0.543 0.522 0.391 0.37 0.239 0.174 0.207 0.189 APHA 24th 
Ed.2023,4500NO2B 

10. Ammonical 
Nitrogen as 

NH3 

µmol/
L 

4.27 4.16 4.22 4.16 4.32 4.27 3.53 3.48 4.01 3.9 2.75 2.62 APHA 24th Ed. 
2023,4500- NH3 B 

11. Phosphates 
as PO4 

µmol/
L 

1.79 1.68 1.16 1.05 1.26 1.16 1.05 BDL(MD
L:0.4) 

1.26 1.05 1.16 BDL(MD
L:0.4) 

APHA 24th 
Ed.2023,4500-P, D 

12. Total 
Nitrogen 

µmol/
L 

8.095 7.781 8.248 8.05 8.093 7.692 6.981 6.75 6.349 5.844 5.327 4.969 APHA 24th Ed. 
2023,4500 NH3 - B 

13. Petroleum 
Hydrocarbon 

µg/L N.D. N.D. N.D. N.D. N.D. N.D. ND ND ND ND ND ND APHA 24th 
ED.2023,5520 F 

14. Total 
Dissolved 

Solids 

mg/L 36380 37320 36410 37360 36320 37180 35730 36810 35650 36780 35710 36790 IS 3025(Part 
16):2023 

15. COD mg/L 23.9 7.9 32.19 20.12 27.9 16 16.1 4 20 8 24.1 12 IS 3025(Part 
58):2023 
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RESULTS OF MARINE WATER [M4 JUNA BANOT DETECTEDAR N 22°47'577" E 069°43'620"] 

SR. 
NO. 

TEST 
PARAMET

ERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

 

A Phytoplankton 

1. Chloroph
yll 

mg/m3 
2.36 3.14 2.38 3.17 2.37 3.19 2.35 3.2 2.36 3.1 2.37 3.2 

APHA (24th  Ed. 
2023)10200A-G 

2. Phaeophy
tin 

mg/m3 
2.69 2 2.66 3 2.59 4 2.6 5 2.7 4 2.5 6 

APHA (24th  Ed. 
2023)10200A-G 

3. Cell Count No. x 
103/L 

154 88 156 86 154 84 155 88 152 89 156 88 
APHA (24th  Ed. 
2023)10200A-G 

4 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

-- Coscino
discus 

Surirell
a 

Surirell
a 

Surirell
a 

Coscino
discus 

Surirell
a 

Thallass
iosira 

Coscino
discus 

Thallass
iosira 

Coscino
discus 

Thallass
iosira 

Coscino
discus 

APHA (24th  Ed. 
2023)10200A-G 

Diplone
is 

Biddulp
hia 

Diplone
is 

Biddulp
hia 

Diplone
is 

Biddulp
hia 

Melosir
a 

Diplonei
s 

Melosir
a 

Diplonei
s 

Melosir
a 

Diplonei
s 

Rhizosol
enia 

Navicul
a 

Thalassi
othrix 

Coscino
discus 

Skeleto
nema 

Coscino
discus 

Nitzschi
a 

Rhizosol
enia 

Nitzschi
a 

Rhizosol
enia 

Nitzschi
a 

Rhizosol
enia 

Dinoph
ysis 

Thallass
iosira 

Navicul
a 

Thallass
iosira 

Navicul
a 

Thallass
iosira 

Rhizosol
enia 

Dinoph
ysis 

Rhizosol
enia 

Dinoph
ysis 

Rhizosol
enia 

Dinoph
ysis 

   Thalassi
onema 

Skeleto
nema 

Thalassi
onema 

Skeleto
nema 

Thalassi
onema 

Skeleto
nema 

Pleurosi
gma 

Thalassi
onema 

Pleurosi
gma 

Thalassi
onema 

Pleurosi
gma 

Thalassi
onema 

 

 
B  Zooplankton 

1 Abudance
(Populati

on) 

noX10
3/ 100 

m3 
37 36 37 36 37 38 

APHA (24th Ed. 
2023)10200 G 

2 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

 Oikoplura Oikoplura Copepods nauplii Copepods nauplii Copepods nauplii Copepods nauplii 

 
Copepods nauplii Rhizosolenia Rhizosolenia Crustacean Larvae Crustacean Larvae 

Egg(Fish and 
Shrimps) 

 
Crustacean Larvae Crustacean Larvae 

Egg(Fish and 
Shrimps) 

Oikoplura Oikoplura Oikoplura 

 Crustacean Crustacean Crustacean Bivalve Larvae Bivalve Larvae Copepods nauplii 

 
Bivalve Larvae Bivalve Larvae Bivalve Larvae Oikoplura Oikoplura Oikoplura 

3 Total 
Biomass 

ml/10
0 m3 

14.22 14.24 14.23 14.26 14.27 14.27 

Continue… 
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RESULTS OF MARINE WATER [M4 JUNA BANOT DETECTEDAR N 22°47'577" E 069°43'620"] 

SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT 
Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 

TEST 
METHOD 

SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM   

C  Microbiological 

1 Total 
Bacterial 

Count 

CFU/ml 

100 92 94 96 98 100 

APHA 24th 
Ed.2023,9215

-C 

2 Total 
Coliform 

/100ml 

44 42 44 43 42 44 

APHA 
24thEd.2023,

9222-B 

3 E.coli /100ml 
12 11 10 11 10 12 

IS 
:15185:2016 

4 Enterococcus /100ml 
Absent Absent Absent Absent Absent Absent 

IS:15186:200
2 

5 Salmonella /100ml 
Absent Absent Absent Absent Absent Absent 

IS:15187:201
6 

6 Shigella /100ml 

Absent Absent Absent Absent Absent Absent 

APHA 24th 
Ed.2023,9260

-E 

7 Vibrio /100ml 
Absent Absent Absent Absent Absent Absent 

IS: 5887 (Part 
V):1976 
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RESULTS OF SEDIMENT ANALYSIS [M4 JUNA BANOT DETECTEDAR N 22°47'577" E 069°43'620"] 
SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

1. Organic Matter % 0.51 0.52 0.49 0.41 0.49 0.44 IS: 2720 (Part 22):1972  

2. Phosphorus as P µg/g 619.4 621.4 624.2 612.5 580 560.8 IS: 10158 :1982,  
 Method B 

3. Texture -- Sandy Sandy Sandy Sandy Sandy Sandy Lab SOP No. 
UERL/CHM/LTM/108 

4. Petroleum 
Hydrocarbon 

µg/g N.D. N.D. N.D. N.D. N.D. N.D. APHA 24th 
Ed.2023,5520 F 

5.0 Heavy Metals 

5.1 Aluminum as Al % 4.14 4.06 3.98 3.88 3.92 3.99 IS3025(Part 55):2003 

5.2 Total Chromium 
as Cr+3 

µg/g 144.4 138.9 142.2 132.6 122.6 132.2 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.3 Manganese as 
Mn 

µg/g 611.5 602.5 610.4 589.2 554.6 540.3 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.4 Iron as Fe % 4.06 4.11 4.08 4.11 4.18 4.06 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.5 Nickel as Ni µg/g 51.24 52.2 53.1 55.6 48.6 48.2 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.6 Copper as Cu µg/g 48.62 48.44 49.02 52.1 46.9 45.3 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.7 Zinc as Zn µg/g 134.2 136.2 138.4 148.6 138 144.2 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.8 Lead as Pb µg/g 2.24 2.22 2.31 2.24 2.11 2.16 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.9 Mercury as Hg µg/g BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) EPA 7471B (Extraction 
&Analytical Method) 

:2007 

Continue… 
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RESULTS OF SEDIMENT ANALYSIS [M4 JUNA BANOT DETECTEDAR N 22°47'577" E 069°43'620"] 

SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

D Benthic Organisms 

1 Macrobenthos -- Foraminiferan Amphipods Amphipods Sipunculids Sipunculids Sipunculids APHA (24th  Ed. 
2023)10500 Gastropods Gastropods Gastropods Decapods Larvae Decapods Larvae Decapods Larvae 

Isopods Isopods Isopods Polychates Polychates Polychates 
Sipunculids Sipunculids Turbellarians Isopods Isopods Foraminiferan 

2 MeioBenthos -- Herpectacoids Herpectacoids Herpectacoids Turbellarians Gastropods Gastropods 
Polychates Turbellarians Decapods Larvae Herpectacoids Herpectacoids Herpectacoids 

3 Population no/m2 322 341 288 304 308 300 
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RESULTS OF MARINE WATER [M5 TOWARDS WESTERN SIDE OF EAST PORT – N 22°46'041" E 069°47'296"] 
SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

1. pH -- 8.16 8.06 8.18 8.11 8.21 8.09 8.14 8.04 8.07 7.88 8.18 8.02 IS 3025 
(Part 11):2022 

2. Temperature oC 29.8 29.7 30.5 30.4 30.6 30.5 30.2 30.1 30.1 30 30 29.9 IS 3025 
(Part 9):2023 

3. Total 
Suspended 

Solids 

mg/L 134 114 128 112 130 108 138 114 132 108 122 104 APHA 24th 
Ed.,2023,2540- D 

4. BOD 
(3 Days @ 

27oC) 

mg/L 3.1 BDL(MD
L:1.0) 

3.3 BDL(MD
L:1.0) 

3.1 BDL(MD
L:1.0) 

2.7 BDL(MD
L:1.0) 

2.8 BDL(MD
L:1.0) 

2.7 BDL(MD
L:1.0) 

IS 3025 
(Part 44):2023 

5. Dissolved 
Oxygen 

mg/L 6.22 6.02 6.12 5.87 6.03 5.78 6.22 6.13 6.4 6.2 6.49 6.3 APHA 24th 
Ed.2023,4500-O, B 

6. Salinity ppt 36.54 37.1 36.62 37.26 36.55 37.33 35.55 36.28 35.42 36.34 35.31 36.41 By Calculation 

7. Oil & Grease mg/L BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

IS 3025 
(Part 39):2021 

8. Nitrate as 
NO3 

µmol/
L 

3.87 3.55 4.03 3.87 3.71 3.39 2.9 2.74 2.1 1.94 2.8 2.37 APHA 24th Ed. 
2023,4500 NO3-B 

9. Nitrite as 
NO2 

µmol/
L 

0.456 0.413 0.522 0.5 0.478 0.456 0.435 0.413 0.391 0.348 0.259 0.189 APHA 24th 
Ed.2023,4500NO2B 

10. Ammonical 
Nitrogen as 

NH3 

µmol/
L 

3.95 3.8 4.16 4.11 4.11 4.06 3.64 3.59 3.48 3.42 4.05 3.83 APHA 24th Ed. 
2023,4500- NH3 B 

11. Phosphates 
as PO4 

µmol/
L 

1.9 1.68 1.37 1.26 1.16 1.05 1.05 BDL(MD
L:0.4) 

1.16 BDL(MD
L:0.4) 

1.26 1.16 APHA 24th 
Ed.2023,4500-P, D 

12. Total 
Nitrogen 

µmol/
L 

8.276 7.763 8.712 8.48 8.298 7.906 6.975 6.743 5.971 5.708 7.109 6.389 APHA 24th Ed. 
2023,4500 NH3 - B 

13. Petroleum 
Hydrocarbon 

µg/L N.D. N.D. N.D. N.D. N.D. N.D. ND ND ND ND ND ND APHA 24th 
ED.2023,5520 F 

14. Total 
Dissolved 

Solids 

mg/L 36210 37300 36250 37340 36190 37240 35640 36930 34680 35880 34720 35910 IS 3025(Part 
16):2023 

15. COD mg/L 23.9 11.9 24.14 20.12 19.9 16 4 BDL(MD
L:2.0) 

8 4 12 8 IS 3025(Part 
58):2023 

RESULTS OF MARINE WATER [M5 TOWARDS WESTERN SIDE OF EAST PORT – N 22°46'041" E 069°47'296"] 
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SR. 
NO. 

TEST 
PARAMET

ERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

 

A  Phytoplankton 

1. Chloroph
yll 

mg/m3 
3.17 3.15 3.14 3.17 3.11 3.15 3.13 3.16 3.14 3.18 3.12 3.17 

APHA (24th  Ed. 
2023)10200A-G 

2. Phaeophy
tin 

mg/m3 
2.4 1.25 2.3 1.24 2.2 1.23 2.3 1.24 2.4 1.23 2.3 1.22 

APHA (24th  Ed. 
2023)10200A-G 

3. Cell Count No. x 
103/L 

115 105 118 107 120 106 122 108 123 109 122 110 
APHA (24th  Ed. 
2023)10200A-G 

4 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

-- Diplone
is 

Navicul
a 

Diplone
is 

Navicul
a 

Navicul
a 

Navicul
a 

Navicul
a 

Pinnula
ria 

Navicul
a 

Pinnula
ria 

Navicul
a 

Pinnula
ria 

APHA (24th  Ed. 
2023)10200A-G 

Rhizosol
enia 

Skeleto
nema 

Rhizosol
enia 

Skeleto
nema 

Biddulp
hia 

Skeleto
nema 

Biddulp
hia 

Biddulp
hia 

Biddulp
hia 

Biddulp
hia 

Biddulp
hia 

Rhizosol
enia 

Nitzschi
a 

Rhizosol
enia 

Nitzschi
a 

Rhizosol
enia 

Nitzschi
a 

Rhizosol
enia 

Nitzschi
a 

Navicul
a 

Nitzschi
a 

Navicul
a 

Odentel
la 

Dinoph
ysis 

Cyclotel
la 

Dinoph
ysis 

Cyclotel
la 

Biddulp
hia 

Cyclotel
la 

Biddulp
hia 

Cyclotel
la 

Thallass
iosira 

Cyclotel
la 

Thallass
iosira 

Cyclotel
la 

Coscino
discus 

Pleurosi
gma 

Thalassi
onema 

Pleurosi
gma 

Thalassi
onema 

Pleurosi
gma 

Thalassi
onema 

Pleurosi
gma 

Skeleto
nema 

Pleurosi
gma 

Skeleto
nema 

Pleurosi
gma 

Skeleto
nema 

 

B  Zooplankton 

1 Abudance
(Populati

on) 

noX10
3/ 100 

m3 
48 49 48 50 52 51 

APHA (24th  Ed. 
2023)10200 G 

2 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

 Copepods nauplii Nitzschia Nitzschia Crustacean Larvae Crustacean Larvae Crustacean Larvae 

 
Crustacean Larvae Crustacean Larvae Crustacean Larvae 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

 Oikoplura Oikoplura Oikoplura Copepods Copepods Copepods nauplii 

 Bivalve Larvae Bivalve Larvae Bivalve Larvae Crustacean Crustacean Crustacean 

 
Oikoplura Oikoplura Oikoplura Bivalve Larvae Bivalve Larvae Bivalve Larvae 

3 Total 
Biomass 

ml/10
0 m3 

14.17 14.15 14.12 14.13 14.12 14.12 

Continue… 
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RESULTS OF MARINE WATER [M5 TOWARDS WESTERN SIDE OF EAST PORT – N 22°46'041" E 069°47'296"] 
 

SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT 
Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 

TEST 
METHOD 

SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM   

C  Microbiological 

1 Total 
Bacterial 

Count 

CFU/ml 

130 134 134 136 140 144 

APHA 24th 
Ed.2023,9215

-C 

2 Total 
Coliform 

/100ml 

27 30 31 32 33 31 

APHA 
24thEd.2023,

9222-B 

3 E.coli /100ml 
15 16 18 17 18 17 

IS 
:15185:2016 

4 Enterococcus /100ml 
Absent Absent Absent Absent Absent Absent 

IS:15186:200
2 

5 Salmonella /100ml 
Absent Absent Absent Absent Absent Absent 

IS:15187:201
6 

6 Shigella /100ml 

Absent Absent Absent Absent Absent Absent 

APHA 24th 
Ed.2023,9260

-E 

7 Vibrio /100ml 
Absent Absent Absent Absent Absent Absent 

IS: 5887 (Part 
V):1976 

 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 

  

 
          312



 

 

RESULTS OF SEDIMENT ANALYSIS [M5 TOWARDS WESTERN SIDE OF EAST PORT – N 22°46'041" E 069°47'296"] 
 

SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

1. Organic Matter % 0.48 0.49 0.46 0.42 0.53 0.48 IS: 2720 (Part 22):1972  

2. Phosphorus as P µg/g 728.4 710.5 698.5 650.9 612.1 590.8 IS: 10158 :1982,  
 Method B 

3. Texture -- Sandy Sandy Sandy Sandy Sandy Sandy Lab SOP No. 
UERL/CHM/LTM/108 

4. Petroleum 
Hydrocarbon 

µg/g N.D. N.D. N.D. N.D. N.D. N.D. APHA 24th 
Ed.2023,5520 F 

5.0 Heavy Metals 

5.1 Aluminum as Al % 4.06 4.08 4.12 3.91 3.88 3.92 IS3025(Part 55):2003 

5.2 Total Chromium 
as Cr+3 

µg/g 142.2 162.4 166.2 156.4 142.3 136.2 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.3 Manganese as 
Mn 

µg/g 598.4 602.4 609.8 617.2 570.9 560.4 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.4 Iron as Fe % 4.06 4.14 4.09 4.16 4.19 4.11 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.5 Nickel as Ni µg/g 44.36 43.36 43.12 42.19 44.36 45.68 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.6 Copper as Cu µg/g 45.91 45.28 45.11 45.86 41.25 48.2 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.7 Zinc as Zn µg/g 121.4 124.4 122.2 120.8 111.6 116.5 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.8 Lead as Pb µg/g 2.09 1.89 1.94 2.08 1.92 2.11 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.9 Mercury as Hg µg/g BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) EPA 7471B (Extraction 
&Analytical Method) 

:2007 

Continue… 
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RESULTS OF SEDIMENT ANALYSIS [M5 TOWARDS WESTERN SIDE OF EAST PORT – N 22°46'041" E 069°47'296"] 
SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

D  Benthic Organisms 

1 Macrobenthos -- Amphipods Amphipods Amphipods Isopods Isopods Isopods APHA (24th  Ed. 
2023)10500 Polychates Sipunculids Polychates Polychates Polychates Gastropods 

Isopods Isopods Isopods Sipunculids Sipunculids Sipunculids 

Gastropods Gastropods Gastropods Amphipods Amphipods Amphipods 

2 MeioBenthos -- Decapods Larvae Decapods Larvae Foraminiferan Polychates Herpectacoids Herpectacoids 

Herpectacoids Gastropods Herpectacoids Foraminiferan Foraminiferan Polychates 

3 Population no/m2 306 305 304 305 307 302 

 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 
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RESULTS OF MARINE WATER [M7 EAST PORT N 22°47'120" E 069°47'110"] 
SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 
TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

1. pH -- 8.18 7.98 8.15 8.04 8.19 8.06 8.04 7.88 8.15 7.98 8.16 8.04 IS 3025 
(Part 11):2022 

2. Temperature oC 29.9 29.8 30.5 30.4 30.7 30.6 30.2 30.1 30.1 30 29.8 29.7 IS 3025 
(Part 9):2023 

3. Total 
Suspended 

Solids 

mg/L 118 96 124 106 120 108 134 116 122 106 104 78 APHA 24th 
Ed.,2023,2540- D 

4. BOD 
(3 Days @ 

27oC) 

mg/L 3.1 BDL(MD
L:1.0) 

3.4 BDL(MD
L:1.0) 

2.8 BDL(MD
L:1.0) 

2.5 BDL(MD
L:1.0) 

3.1 BDL(MD
L:1.0) 

2.5 BDL(MD
L:1.0) 

IS 3025 
(Part 44):2023 

5. Dissolved 
Oxygen 

mg/L 6.02 5.92 5.92 5.77 5.83 5.68 6.42 6.22 6.59 6.3 6.69 6.4 APHA 24th 
Ed.2023,4500-O, B 

6. Salinity ppt 36.52 37.35 36.58 37.48 36.42 37.21 36.14 36.97 35.97 36.77 35.81 36.58 By Calculation 

7. Oil & Grease mg/L BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

IS 3025 
(Part 39):2021 

8. Nitrate as 
NO3 

µmol/
L 

3.39 3.23 4.19 4.03 4.03 3.71 3.39 3.23 2.42 2.1 3.66 3.44 APHA 24th Ed. 
2023,4500 NO3-B 

9. Nitrite as 
NO2 

µmol/
L 

0.5 0.456 0.565 0.522 0.564 0.543 0.37 0.348 0.196 0.13 0.413 0.379 APHA 24th 
Ed.2023,4500NO2B 

10. Ammonical 
Nitrogen as 

NH3 

µmol/
L 

4.06 3.9 4.16 4.11 4.27 4.22 3.69 3.59 4.22 4.06 3.96 3.62 APHA 24th Ed. 
2023,4500- NH3 B 

11. Phosphates 
as PO4 

µmol/
L 

2.21 2 2.11 1.9 1.9 1.68 1.37 1.26 1.47 1.37 1.58 1.47 APHA 24th 
Ed.2023,4500-P, D 

12. Total 
Nitrogen 

µmol/
L 

7.95 7.586 8.915 8.662 8.864 8.473 7.45 7.168 6.836 6.29 8.033 7.439 APHA 24th Ed. 
2023,4500 NH3 - B 

13. Petroleum 
Hydrocarbon 

µg/L N.D. N.D. N.D. N.D. N.D. N.D. ND ND ND ND ND ND APHA 24th 
ED.2023,5520 F 

14. Total 
Dissolved 

Solids 

mg/L 36290 37340 36320 37110 36260 37180 35860 36720 35780 36690 35690 36480 IS 3025(Part 
16):2023 

15. COD mg/L 19.9 7.9 36.22 24.14 31.9 19.9 8 4 12 8 16.1 12 IS 3025(Part 
58):2023 
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RESULTS OF MARINE WATER [M7 EAST PORT N 22°47'120" E 069°47'110"] 

SR. 
NO. 

TEST 
PARAMET

ERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

 

A  Phytoplankton 

1. Chloroph
yll 

mg/m3 
3.04 2.3 3.06 2.6 3.08 2.5 3.07 2.4 3.08 2.6 3.07 2.6 

APHA (24th  Ed. 
2023)10200A-G 

2. Phaeophy
tin 

mg/m3 
2.6 1.77 2.7 1.78 2.5 1.77 2.6 1.78 2.7 1.77 2.6 1.78 

APHA (24th  Ed. 
2023)10200A-G 

3. Cell Count No. x 
103/L 

88 122 89 124 87 123 89 122 91 123 92 122 
APHA (24th  Ed. 
2023)10200A-G 

4 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

-- Nitzschi
a 

Thalassi
othrix 

Nitzschi
a 

Rhizosol
enia 

Nitzschi
a 

Rhizosol
enia 

Diplone
is 

Coscino
discus 

Diplone
is 

Coscino
discus 

Diplone
is 

Coscino
discus 

APHA (24th  Ed. 
2023)10200A-G 

Pinnula
ria 

Surirell
a 

Pinnula
ria 

Surirell
a 

Odentel
la 

Surirell
a 

Rhizosol
enia 

Diplonei
s 

Rhizosol
enia 

Diplonei
s 

Rhizosol
enia 

Diplonei
s 

Odontel
la 

Navicul
a 

Dinoph
ysis 

Navicul
a 

Dinoph
ysis 

Navicul
a 

Nitzschi
a 

Rhizosol
enia 

Nitzschi
a 

Rhizosol
enia 

Nitzschi
a 

Rhizosol
enia 

Dinoph
ysis 

Thallass
iosira 

Pleurosi
gma 

Thalassi
onema 

Pleurosi
gma 

Thalassi
onema 

Thalassi
othrix 

Dinoph
ysis 

Thalassi
othrix 

Dinoph
ysis 

Thalassi
othrix 

Dinoph
ysis 

Surirell
a 

Skeleto
nema 

Surirell
a 

Skeleto
nema 

Cyclotel
la 

Skeleto
nema 

Pleurosi
gma 

Thalassi
onema 

Pleurosi
gma 

Thalassi
onema 

Cyclotel
la 

Thalassi
onema 

 
B Zooplankton 

1 Abudance
(Populati

on) 

noX10
3/ 100 

m3 
41 42 42 43 42 43 

APHA (24th  Ed. 
2023)10200 G 

2 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

 
Nitzschia Nitzschia 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

 Pinnularia Pinnularia Coscinodiscus Oikoplura Oikoplura Oikoplura 

 Odontella Odontella Odontella Copepods nauplii Copepods nauplii Copepods nauplii 

 Dinophysis Dinophysis Dinophysis Crustacean Crustacean Crustacean 

 
Surirella Surirella Bivalve Larvae Bivalve Larvae Bivalve Larvae Bivalve Larvae 

3 Total 
Biomass 

ml/10
0 m3 

16.54 16.55 16.57 16.58 16.59 16.59 

Continue… 
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RESULTS OF MARINE WATER [M7 EAST PORT N 22°47'120" E 069°47'110"] 

SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT 
Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 

TEST 
METHOD 

SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM   

C  Microbiological 

1 Total 
Bacterial 

Count 

CFU/ml 

90 94 94 92 94 92 
APHA 24th 

Ed.2023,9215
-C 

2 Total 
Coliform 

/100ml 

29 27 25 26 27 26 
APHA 

24thEd.2023,
9222-B 

3 E.coli /100ml 
11 13 12 13 14 12 

IS 
:15185:2016 

4 Enterococcus /100ml 
Absent Absent Absent Absent Absent Absent 

IS:15186:200
2 

5 Salmonella /100ml 
Absent Absent Absent Absent Absent Absent 

IS:15187:201
6 

6 Shigella /100ml 

Absent Absent Absent Absent Absent Absent 
APHA 24th 

Ed.2023,9260
-E 

7 Vibrio /100ml 
Absent Absent Absent Absent Absent Absent 

IS: 5887 (Part 
V):1976 

 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 
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RESULTS OF MARINE WATER [M8 RIGHT SIDE OF BOCHA CREEK N 22°45'987" E 069°43'119"] 
 

SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 
TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

1. pH -- 8.14 7.94 8.24 8.11 8.18 8.02 8.1 7.94 8.21 8.06 8.15 8.01 IS 3025 
(Part 11):2022 

2. Temperature oC 29.9 29.8 30.5 30.4 30.7 30.6 30.2 30.1 30.1 30 29.9 29.8 IS 3025 
(Part 9):2023 

3. Total 
Suspended 

Solids 

mg/L 114 92 118 104 122 110 108 88 124 98 122 94 APHA 24th 
Ed.,2023,2540- D 

4. BOD 
(3 Days @ 

27oC) 

mg/L 2.9 BDL(MD
L:1.0) 

2.8 BDL(MD
L:1.0) 

2.9 BDL(MD
L:1.0) 

2.4 BDL(MD
L:1.0) 

2.8 BDL(MD
L:1.0) 

3.2 BDL(MD
L:1.0) 

IS 3025 
(Part 44):2023 

5. Dissolved 
Oxygen 

mg/L 6.02 5.82 5.92 5.67 5.83 5.58 6.42 6.32 6.59 6.4 6.69 6.49 APHA 24th 
Ed.2023,4500-O, B 

6. Salinity ppt 36.42 37.24 35.44 37.37 35.39 37.28 35.44 37.05 35.48 36.82 35.64 36.71 By Calculation 

7. Oil & Grease mg/L BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

IS 3025 
(Part 39):2021 

8. Nitrate as 
NO3 

µmol/
L 

3.71 3.23 4.03 3.71 4.19 3.87 3.55 3.23 2.74 2.42 3.45 3.02 APHA 24th Ed. 
2023,4500 NO3-B 

9. Nitrite as 
NO2 

µmol/
L 

0.522 0.478 0.565 0.522 0.609 0.543 0.478 0.456 0.239 0.174 0.379 0.328 APHA 24th 
Ed.2023,4500NO2B 

10. Ammonical 
Nitrogen as 

NH3 

µmol/
L 

4.16 4.11 4.11 4.06 4.32 4.27 3.59 3.48 4.37 4.22 3.84 3.62 APHA 24th Ed. 
2023,4500- NH3 B 

11. Phosphates 
as PO4 

µmol/
L 

2.21 2 1.9 1.79 1.68 1.58 1.26 1.05 1.26 BDL(MD
L:0.4) 

BDL(MD
L:0.4) 

BDL(MD
L:0.4) 

APHA 24th 
Ed.2023,4500-P, D 

12. Total 
Nitrogen 

µmol/
L 

8.392 7.818 8.705 8.292 9.119 8.683 7.618 7.166 7.349 6.814 7.669 6.968 APHA 24th Ed. 
2023,4500 NH3 - B 

13. Petroleum 
Hydrocarbon 

µg/L N.D. N.D. N.D. N.D. N.D. N.D. ND ND ND ND ND ND APHA 24th 
ED.2023,5520 F 

14. Total 
Dissolved 

Solids 

mg/L 36540 37610 36410 37480 36220 37340 35760 36520 35110 36460 35260 36180 IS 3025(Part 
16):2023 

15. COD mg/L 23.9 15.9 32.19 28.17 23.9 19.9 8 BDL(MD
L:2.0) 

12 4 16.1 8 IS 3025(Part 
58):2023 

 
          318



 

 

RESULTS OF MARINE WATER [M8 RIGHT SIDE OF BOCHA CREEK N 22°45'987" E 069°43'119"] 
SR. 
NO. 

TEST 
PARAMET

ERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

 

A  Phytoplankton 

1. Chloroph
yll 

mg/m3 
3.1 3.17 3.2 3.14 3.1 3.12 3.2 3.11 3.3 3.12 3.2 3.11 

APHA (24th  Ed. 
2023)10200A-G 

2. Phaeophy
tin 

mg/m3 
1.8 1.34 1.4 1.38 1.3 1.3 1.4 1.4 1.5 1.5 1.6 1.7 

APHA (24th  Ed. 
2023)10200A-G 

3. Cell Count No. x 
103/L 

109 107 112 109 114 107 116 108 117 109 116 108 
APHA (24th  Ed. 
2023)10200A-G 

4 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

-- Odentel
la 

Cyclotel
la 

Odentel
la 

Cyclotel
la 

Odentel
la 

Cyclotel
la 

Nitzschi
a 

Diplonei
s 

Nitzschi
a 

Diplonei
s 

Nitzschi
a 

Diplonei
s 

APHA (24th  Ed. 
2023)10200A-G 

Rhizosol
enia 

Pinnula
ria 

Rhizosol
enia 

Pinnula
ria 

Rhizosol
enia 

Pinnula
ria 

Gramm
atophor

a 

Rhizosol
enia 

Gramm
atophor

a 

Rhizosol
enia 

Gramm
atophor

a 

Rhizosol
enia 

Coscino
discus 

Skeleto
nema 

Coscino
discus 

Skeleto
nema 

Coscino
discus 

Skeleto
nema 

Diplone
is 

Nitzschi
a 

Diplone
is 

Nitzschi
a 

Diplone
is 

Nitzschi
a 

Gramm
atophor

a 

Thallass
iosira 

Gramm
atophor

a 

Thallass
iosira 

Gramm
atophor

a 

Thallass
iosira 

Thalassi
othrix 

Cyclotel
la 

Thalassi
othrix 

Cyclotel
la 

Thalassi
othrix 

Gramm
atophor

a 

Thallass
iosira 

Thalassi
onema 

Thallass
iosira 

Thalassi
onema 

Thallass
iosira 

Thalassi
onema 

Pleurosi
gma 

Pleurosi
gma 

Pleurosi
gma 

Pleurosi
gma 

Pleurosi
gma 

Pleurosi
gma 

 

B Zooplankton 

1 Abudance
(Populati

on) 

noX10
3/ 100 

m3 
34 33 31 32 33 31 

APHA (24th Ed. 
2023)10200 G 

2 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

 Coscinodiscus Coscinodiscus Odontella Oikoplura Oikoplura Oikoplura 

 
Diploneis 

Egg(Fish and 
Shrimps) 

Egg(Fish and 
Shrimps) 

Copepods nauplii Copepods nauplii 
Egg(Fish and 

Shrimps) 

 Rhizosolenia Rhizosolenia Rhizosolenia Crustacean Larvae Crustacean Larvae Crustacean Larvae 

 Dinophysis Bivalve Larvae Bivalve Larvae Crustacean Crustacean Crustacean 

 
Thalassionema Thalassionema Thalassionema Bivalve Larvae Bivalve Larvae Bivalve Larvae 

3 Total 
Biomass 

ml/10
0 m3 

14.78 14.77 14.78 14.77 14.78 14.78 

Continue… 
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RESULTS OF MARINE WATER [M8 RIGHT SIDE OF BOCHA CREEK N 22°45'987" E 069°43'119"] 
SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT 
Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 

TEST 
METHOD 

SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM   

C  Microbiological 

1 Total 
Bacterial 

Count 

CFU/ml 

96 98 96 94 98 90 
APHA 24th 

Ed.2023,9215
-C 

2 Total 
Coliform 

/100ml 

14 16 15 14 12 11 
APHA 

24thEd.2023,
9222-B 

3 E.coli /100ml 
13 14 11 10 11 13 

IS 
:15185:2016 

4 Enterococcus /100ml 
8 7 9 8 6 7 

IS:15186:200
2 

5 Salmonella /100ml 
Absent Absent Absent Absent Absent Absent 

IS:15187:201
6 

6 Shigella /100ml 

Absent Absent Absent Absent Absent Absent 
APHA 24th 

Ed.2023,9260
-E 

7 Vibrio /100ml 
Absent Absent Absent Absent Absent Absent 

IS: 5887 (Part 
V):1976 

 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 
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RESULTS OF SEDIMENT ANALYSIS [M8 RIGHT SIDE OF BOCHA CREEK N 22°45'987" E 069°43'119"] 
SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

1. Organic Matter % 0.49 0.42 0.41 0.49 0.53 0.45 IS: 2720 (Part 22):1972  

2. Phosphorus as P µg/g 602 596 602.4 610.5 564.8 574.2 IS: 10158 :1982,  
 Method B 

3. Texture -- Sandy Sandy Sandy Sandy Sandy Sandy Lab SOP No. 
UERL/CHM/LTM/108 

4. Petroleum 
Hydrocarbon 

µg/g N.D. N.D. N.D. N.D. N.D. N.D. APHA 24th Ed.2023,5520 
F 

5.0 Heavy Metals 

5.1 Aluminum as Al % 3.98 3.94 3.98 4.05 4.19 4.06 IS3025(Part 55):2003 

5.2 Total Chromium 
as Cr+3 

µg/g 122.4 128.6 132.2 134.4 142.3 134.2 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.3 Manganese as 
Mn 

µg/g 618.3 606 608.4 612.6 580.5 590.4 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.4 Iron as Fe % 4.11 4.02 4.06 4.11 4.09 4.12 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.5 Nickel as Ni µg/g 42.31 43.22 43.84 44.69 39.55 40.85 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.6 Copper as Cu µg/g 44.86 44.685 44.23 42.36 51.31 52.31 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.7 Zinc as Zn µg/g 121.2 120.4 122.5 114.6 128.4 122 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.8 Lead as Pb µg/g 2.44 2.52 2.43 2.31 2.06 1.92 EPA 3050B/7000B 
(Extraction &Analytical 

Method):2007 

5.9 Mercury as Hg µg/g BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) BDL(MDL:0.05) EPA 7471B (Extraction 
&Analytical Method) 

:2007 
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RESULTS OF SEDIMENT ANALYSIS [M8 RIGHT SIDE OF BOCHA CREEK N 22°45'987" E 069°43'119"] 
SR. 
NO. 

TEST 
PARAMETERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 

D  Benthic Organisms 

1 Macrobenthos -- Polychates Gastropods Gastropods Polychates Polychates Polychates APHA (24th Ed. 
2023)10500 Decapods Larvae Decapods Larvae Decapods Larvae Amphipods Amphipods Amphipods 

Isopods Isopods Isopods Isopods Isopods Sipunculids 
Sipunculids Sipunculids Sipunculids Sipunculids Herpectacoids Herpectacoids 

2 MeioBenthos -- Herpectacoids Herpectacoids Herpectacoids Foraminiferan Foraminiferan Foraminiferan 
Turbellarians Turbellarians Turbellarians Turbellarians Turbellarians Turbellarians 

3 Population no/m2 368 367 365 366 367 368 

 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 
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RESULTS OF MARINE WATER [M11 MPT T1 JETTY N 22°42'278" E 069°43'450"] 
 

SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 
TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

1. pH -- 8.21 8.06 8.24 8.16 8.17 8 8.09 7.89 8.02 7.84 8.11 7.91 IS 3025 
(Part 11):2022 

2. Temperature oC 29.8 29.7 30.5 30.4 30.7 30.6 30.2 30.1 30.1 30 29.8 29.7 IS 3025 
(Part 9):2023 

3. Total 
Suspended 

Solids 

mg/L 132 108 124 112 130 118 122 104 138 116 142 128 APHA 24th 
Ed.,2023,2540- D 

4. BOD 
(3 Days @ 

27oC) 

mg/L 2.9 BDL(MD
L:1.0) 

3.4 BDL(MD
L:1.0) 

3.1 BDL(MD
L:1.0) 

2.8 BDL(MD
L:1.0) 

2.2 BDL(MD
L:1.0) 

3.4 BDL(MD
L:1.0) 

IS 3025 
(Part 44):2023 

5. Dissolved 
Oxygen 

mg/L 6.02 5.92 5.92 5.77 5.83 5.68 6.32 6.22 6.49 6.3 6.59 6.4 APHA 24th 
Ed.2023,4500-O, B 

6. Salinity ppt 36.34 37.33 36.42 37.51 36.34 37.39 35.82 37.08 35.73 37.12 35.84 36.98 By Calculation 

7. Oil & Grease mg/L BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

BDL(MD
L:2.0) 

IS 3025 
(Part 39):2021 

8. Nitrate as 
NO3 

µmol/
L 

3.06 2.74 3.39 3.23 3.55 3.39 3.06 2.74 2.42 2.26 3.02 2.59 APHA 24th Ed. 
2023,4500 NO3-B 

9. Nitrite as 
NO2 

µmol/
L 

0.565 0.543 0.652 0.609 0.543 0.522 0.5 0.456 0.413 0.37 0.276 0.215 APHA 24th 
Ed.2023,4500NO2B 

10. Ammonical 
Nitrogen as 

NH3 

µmol/
L 

4.22 4.06 4.32 4.22 4.37 4.27 3.48 3.42 4.43 4.27 3.79 3.36 APHA 24th Ed. 
2023,4500- NH3 B 

11. Phosphates 
as PO4 

µmol/
L 

1.9 1.68 1.79 1.68 1.47 1.37 1.16 1.05 1.16 1.05 BDL(MD
L:0.4) 

BDL(MD
L:0.4) 

APHA 24th 
Ed.2023,4500-P, D 

12. Total 
Nitrogen 

µmol/
L 

7.845 7.343 8.362 8.059 8.463 8.182 7.04 6.616 7.263 6.9 7.086 6.165 APHA 24th Ed. 
2023,4500 NH3 - B 

13. Petroleum 
Hydrocarbon 

µg/L N.D. N.D. N.D. N.D. N.D. N.D. ND ND ND ND ND ND APHA 24th 
ED.2023,5520 F 

14. Total 
Dissolved 

Solids 

mg/L 36280 37190 36240 37230 36230 37140 36110 36940 35280 36860 35310 36520 IS 3025(Part 
16):2023 

15. COD mg/L 19.9 11.9 28.17 24.14 19.9 16 8 4 12 8 16.1 12 IS 3025(Part 
58):2023 
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RESULTS OF MARINE WATER [M11 MPT T1 JETTY N 22°42'278" E 069°43'450"] 
SR. 
NO. 

TEST 
PARAMET

ERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

 

A  Phytoplankton 

1. Chloroph
yll 

mg/m3 
2.9 2.8 2.7 2.6 2.6 2.7 2.7 2.8 2.6 2.9 2.9 2.8 

APHA (24th  Ed. 
2023)10200A-G 

2. Phaeophy
tin 

mg/m3 
2.7 1.6 2.6 1.7 2.7 1.5 2.9 1.6 2.8 1.5 2.7 1.6 

APHA (24th  Ed. 
2023)10200A-G 

3. Cell Count No. x 
103/L 

132 117 129 115 128 116 130 117 133 118 132 117 
APHA (24th  Ed. 
2023)10200A-G 

4 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

-- Dinoph
ysis 

Navicul
a 

Odentel
la 

Cyclotel
la 

Cyclotel
la 

Surirell
a 

Odentel
la 

Nitzschi
a 

Odentel
la 

Nitzschi
a 

Odentel
la 

Nitzschi
a 

APHA (24th  Ed. 
2023)10200A-G 

Pinnula
ria 

Skeleto
nema 

Rhizosol
enia 

Pinnula
ria 

Pinnula
ria 

Skeleto
nema 

Rhizosol
enia 

Pinnula
ria 

Rhizosol
enia 

Pinnula
ria 

Rhizosol
enia 

Pinnula
ria 

Thalassi
othrix 

Rhizosol
enia 

Coscino
discus 

Skeleto
nema 

Thalassi
othrix 

Rhizosol
enia 

Coscino
discus 

Odontel
la 

Coscino
discus 

Odontel
la 

Coscino
discus 

Odontel
la 

Gramm
atophor

a 

Dinoph
ysis 

Gramm
atophor

a 

Thallass
iosira 

Rhizosol
enia 

Cyclotel
la 

Gramm
atophor

a 

Dinoph
ysis 

Gramm
atophor

a 

Dinoph
ysis 

Pleurosi
gma 

Dinoph
ysis 

Ceratiu
m 

Thalassi
onema 

Thallass
iosira 

Thalassi
onema 

Ceratiu
m 

Thalassi
onema 

Thallass
iosira 

Surirell
a 

Thallass
iosira 

Surirell
a 

Thallass
iosira 

Surirell
a 

 

B Zooplankton 

1 Abudance
(Populati

on) 

noX10
3/ 100 

m3 
31 36 35 34 35 36 

APHA (24th  Ed. 
2023)10200 G 

2 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

 Diploneis Diploneis Diploneis Decapoda  Decapoda  Decapoda  
 Rhizosolenia Rhizosolenia Rhizosolenia Copepods Copepods Oikoplura 
 

Nitzschia Nitzschia Nitzschia 
Crustacean 

Larvae 
Crustacean 

Larvae 
Crustacean 

Larvae 
 Thalassiothrix Coscinodiscus Coscinodiscus Crustacean Crustacean Bivalve Larvae 
 

Pleurosigma Pleurosigma Pleurosigma Oikoplura Oikoplura Oikoplura 

3 Total 
Biomass 

ml/10
0 m3 

15.23 15.22 15.23 15.23 15.23 15.25 

Continue… 
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RESULTS OF MARINE WATER [M11 MPT T1 JETTY N 22°42'278" E 069°43'450"] 
SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT 
Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 

TEST 
METHOD 

SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM   

C  Microbiological 

1 Total 
Bacterial 

Count 

CFU/ml 

224 230 230 234 230 232 

APHA 24th 
Ed.2023,9215

-C 

2 Total 
Coliform 

/100ml 

42 40 40 43 44 43 

APHA 
24thEd.2023,

9222-B 

3 E.coli /100ml 
32 33 33 33 32 31 

IS 
:15185:2016 

4 Enterococcus /100ml 
18 15 15 12 14 13 

IS:15186:200
2 

5 Salmonella /100ml 
Absent Absent Absent Absent Absent Absent 

IS:15187:201
6 

6 Shigella /100ml 

Absent Absent Absent Absent Absent Absent 
APHA 24th 

Ed.2023,9260
-E 

7 Vibrio /100ml 
Absent Absent Absent Absent Absent Absent 

IS: 5887 (Part 
V):1976 

 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 
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RESULTS OF MARINE WATER [M12 SPM N 22°40'938" E 069°39'191"] 
SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 
TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

1. pH -- 8.18 8.03 8.12 7.94 8.15 8.04 8.07 7.94 8.12 7.88 8.16 7.96 IS 3025 
(Part 11):2022 

2. Temperature oC 29.8 29.7 30.4 30.3 30.6 30.5 30.3 30.2 30.2 30.1 29.9 29.8 IS 3025 
(Part 9):2023 

3. Total 
Suspended 

Solids 

mg/L 142 122 130 104 132 112 120 102 110 92 124 88 APHA 24th 
Ed.,2023,2540- D 

4. BOD 
(3 Days @ 

27oC) 

mg/L 3.1 BDL(M
DL:1.0) 

3.3 BDL(M
DL:1.0) 

3.1 BDL(M
DL:1.0) 

2.2 BDL(M
DL:1.0) 

2.8 BDL(M
DL:1.0) 

3.4 BDL(M
DL:1.0) 

IS 3025 
(Part 44):2023 

5. Dissolved 
Oxygen 

mg/L 5.92 5.82 5.82 5.67 5.73 5.58 6.42 6.32 6.59 6.4 6.69 6.49 APHA 24th 
Ed.2023,4500-O, B 

6. Salinity ppt 36.39 37.44 36.42 37.54 36.12 37.28 35.74 36.91 35.81 36.87 35.67 26.76 By Calculation 

7. Oil & Grease mg/L BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

BDL(M
DL:2.0) 

IS 3025 
(Part 39):2021 

8. Nitrate as 
NO3 

µmol/
L 

3.06 2.74 3.23 3.06 3.39 3.23 3.23 2.9 2.1 1.77 2.67 2.54 APHA 24th Ed. 
2023,4500 NO3-B 

9. Nitrite as 
NO2 

µmol/
L 

0.543 0.5 0.652 0.565 0.609 0.565 0.522 0.478 0.435 0.371 0.414 0.362 APHA 24th 
Ed.2023,4500NO2B 

10. Ammonical 
Nitrogen as 

NH3 

µmol/
L 

4.43 4.22 4.37 4.27 4.43 4.32 3.74 3.64 4.16 3.95 3.4 3.32 APHA 24th Ed. 
2023,4500- NH3 B 

11. Phosphates 
as PO4 

µmol/
L 

2 1.79 2.11 1.9 1.9 1.68 1.37 1.26 1.26 1.16 1.16 1.05 APHA 24th 
Ed.2023,4500-P, D 

12. Total 
Nitrogen 

µmol/
L 

8.033 7.46 8.252 7.895 8.429 8.115 7.492 7.018 6.695 6.091 6.484 6.222 APHA 24th Ed. 
2023,4500 NH3 - B 

13. Petroleum 
Hydrocarbon 

µg/L N.D. N.D. N.D. N.D. N.D. N.D. ND ND ND ND ND ND APHA 24th 
ED.2023,5520 F 

14. Total 
Dissolved 

Solids 

mg/L 36370 37410 36230 37140 36190 37110 35720 36410 34680 35370 34410 35420 IS 3025(Part 
16):2023 

15. COD mg/L 11.9 7.9 24.14 20.123 16 12 12 8 16 12 20.1 16.1 IS 3025(Part 
58):2023 
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RESULTS OF MARINE WATER [M12 SPM N 22°40'938" E 069°39'191"] 
SR. 
NO. 

TEST 
PARAMET

ERS 

UNIT Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 TEST METHOD 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

SURFAC
E 

BOTTO
M 

 

A  Phytoplankton 

1. Chloroph
yll 

mg/m3 
2.7 2.8 2.6 2.7 2.5 2.5 2.3 2.6 2.2 2.5 2.1 2.4 

APHA (24th Ed. 
2023)10200A-G 

2. Phaeophy
tin 

mg/m3 
1.16 1.45 1.17 1.47 1.18 1.48 1.17 1.46 1.18 1.47 1.17 1.46 

APHA (24th Ed. 
2023)10200A-G 

3. Cell Count No. x 
103/L 

75 122 77 126 75 127 77 130 78 133 77 132 
APHA (24th  Ed. 
2023)10200A-G 

4 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

-- Ceratiu
m 

Melosir
a 

Ceratiu
m 

Rhizosol
enia 

Surirell
a 

Rhizosol
enia 

Skeleto
nema 

Odentel
la 

Skeleto
nema 

Odentel
la 

Skeleto
nema 

Odentel
la 

APHA (24th  Ed. 
2023)10200A-G 

Pinnula
ria 

Dinoph
ysis 

Pinnula
ria 

Dinoph
ysis 

Pinnula
ria 

Dinoph
ysis 

Gramm
atophor

a 

Rhizosol
enia 

Gramm
atophor

a 

Rhizosol
enia 

Gramm
atophor

a 

Rhizosol
enia 

Odontel
la 

Skeleto
nema 

Odontel
la 

Skeleto
nema 

Gramm
atophor

a 

Skeleto
nema 

Nitzschi
a 

Coscino
discus 

Nitzschi
a 

Coscino
discus 

Nitzschi
a 

Coscino
discus 

Thalassi
othrix 

Thallass
iosira 

Thalassi
othrix 

Thallass
iosira 

Thalassi
othrix 

Thallass
iosira 

Thalassi
othrix 

Gramm
atophor

a 

Thalassi
othrix 

Gramm
atophor

a 

Coscino
discus 

Pinnula
ria 

Thallass
iosira 

Thalassi
onema 

Thallass
iosira 

Melosir
a 

Rhizosol
enia 

Melosir
a 

Pleurosi
gma 

Thallass
iosira 

Pleurosi
gma 

Thallass
iosira 

Pleurosi
gma 

Thallass
iosira 

 

B  Zooplankton 

1 Abudance
(Populati

on) 

noX10
3/ 100 

m3 
66 37 68 67 67 70 

APHA (24th  Ed. 
2023)10200 G 

2 Name of 
Group 

Number 
and name 
of group 

species of 
each 

group 

 Nitzschia Nitzschia Nitzschia Copepods Copepods Copepods 
 Grammatophora Grammatophora Grammatophora Oikoplura Oikoplura Oikoplura 
 

Diploneis Diploneis 
Egg(Fish and 

Shrimps) 
Crustacean 

Larvae 
Crustacean 

Larvae 
Crustacean 

Larvae 
 Thalassiothrix Thalassiothrix Thalassiothrix Crustacean Crustacean Crustacean 
 

Pleurosigma Pleurosigma Pleurosigma Bivalve Larvae Bivalve Larvae 
Egg(Fish and 

Shrimps) 
3 Total 

Biomass 
ml/10
0 m3 

14.56 14.55 14.54 14.57 14.54 14.57 
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RESULTS OF MARINE WATER [M12 SPM N 22°40'938" E 069°39'191"] 

SR. 
NO

. 

TEST 
PARAMETER

S 

UNIT 
Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 

TEST 
METHOD 

SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM   

C  Microbiological 

1 Total 
Bacterial 

Count 

CFU/ml 

248 250 254 256 250 254 

APHA 24th 
Ed.2023,9215

-C 

2 Total 
Coliform 

/100ml 

50 52 50 52 51 50 

APHA 
24thEd.2023,

9222-B 

3 E.coli /100ml 
40 41 44 43 45 44 

IS 
:15185:2016 

4 Enterococcus /100ml 
31 30 32 31 32 30 

IS:15186:200
2 

5 Salmonella /100ml 
Absent Absent Absent Absent Absent Absent 

IS:15187:201
6 

6 Shigella /100ml 

Absent Absent Absent Absent Absent Absent 

APHA 24th 
Ed.2023,9260

-E 

7 Vibrio /100ml 
Absent Absent Absent Absent Absent Absent 

IS: 5887 (Part 
V):1976 

 

 
 

 

Mr. Nilesh Patel  Mr. Nitin Tandel 
Sr. Chemist   Technical Manager 
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 Results of Ambient Air Quality Monitoring 
Name of Location West Port – West Basin Main Gate 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

1.  01-04-2024 80.51 35.37 32.63 36.48 1.16  -- NOT DETECTED 

2.  04-04-2024 84.28 38.12 35.84 38.91 1.19 4.83 NOT DETECTED 

3.  08-04-2024 82.47 34.93 32.68 36.35 1.15 4.65 NOT DETECTED 

4.  11-04-2024 84.83 37.96 34.54 38.68 1.23 4.87 NOT DETECTED 

5.  15-04-2024 78.68 32.38 31.27 35.24 1.17 4.57 NOT DETECTED 

6.  18-04-2024 80.26 35.82 33.47 36.73 1.14 4.62 NOT DETECTED 

7.  22-04-2024 75.42 32.84 30.97 35.02 1.15 4.5 NOT DETECTED 

8.  25-04-2024 78.52 33.5 32.25 35.37 1.18 4.64 NOT DETECTED 

9.  29-04-2024 81.27 36.59 35.43 37.81 1.21 4.73 NOT DETECTED 

10.  02-05-2024 77.82 33.76 30.95 34.81 1.13 4.54 NOT DETECTED 

11.  06-05-2024 80.42 36.91 33.54 36.72 1.15 4.78 NOT DETECTED 

12.  09-05-2024 76.48 34.57 31.13 34.59 1.14 4.48 NOT DETECTED 

13.  13-05-2024 74.38 31.85 29.97 32.25 1.12 4.41 NOT DETECTED 

14.  16-05-2024 78.14 33.57 31.38 34.63 1.15 4.56 NOT DETECTED 

15.  20-05-2024 80.42 37.12 33.46 36.22 1.17 4.65 NOT DETECTED 

Continue… 
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Name of Location West Port – West Basin Main Gate 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

16.  23-05-2024 77.46 34.52 30.83 33.94 1.14 4.43 NOT DETECTED 

17.  27-05-2024 79.53 35.24 32.56 36.25 1.2 4.36 NOT DETECTED 

18.  30-05-2024 81.26 37.12 30.36 33.65 1.16 4.53 NOT DETECTED 

19.  03-06-2024 78.62 35.12 31.63 35.2 1.15 4.46 NOT DETECTED 

20.  06-06-2024 80.13 36.32 32.84 35.96 1.16 4.61 NOT DETECTED 

21.  10-06-2024 76.49 33.49 28.73 31.35 1.14 4.53 NOT DETECTED 

22.  13-06-2024 79.64 35.18 29.42 32.49 1.15 4.45 NOT DETECTED 

23.  17-06-2024 74.16 32.39 28.42 31.81 1.13 4.26 NOT DETECTED 

24.  20-06-2024 72.19 30.75 29.21 33.56 1.1 4.17 NOT DETECTED 

25.  24-06-2024 43.29 25.74 24.48 28.11 0.82 3.48 NOT DETECTED 

26.  27-06-2024 39.65 22.51 21.64 24.78 0.64 3.12 NOT DETECTED 

27.  01-07-2024 46.58 21.39 20.76 23.32 0.57  -- NOT DETECTED 

28.  04-07-2024 52.39 24.74 23.46 26.13 0.64 3.47 NOT DETECTED 

29.  08-07-2024 59.64 27.25 25.47 29.53 0.61 3.65 NOT DETECTED 

30.  11-07-2024 55.37 25.48 22.31 25.83 0.64 3.51 NOT DETECTED 

31.  15-07-2024 57.13 26.91 24.39 27.36 0.67 3.58 NOT DETECTED 

Continue… 
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Name of Location West Port – West Basin Main Gate 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

32.  18-07-2024 62.49 29.64 26.95 30.11 0.68 3.79 NOT DETECTED 

33.  22-07-2024 59.35 27.42 25.13 29.47 0.61 3.68 NOT DETECTED 

34.  25-07-2024 53.61 24.87 23.5 26.24 0.59 3.57 NOT DETECTED 

35.  29-07-2024 49.42 22.46 21.17 24.8 0.56 3.52 NOT DETECTED 

36.  01-08-2024 53.53 22.85 21.97 24.65 0.51 3.45 NOT DETECTED 

37.  05-08-2024 57.71 25.46 24.28 27.91 0.57 3.53 NOT DETECTED 

38.  08-08-2024 55.42 23.19 22.64 25.38 0.53 3.55 NOT DETECTED 

39.  12-08-2024 58.51 25.68 23.89 26.17 0.59 3.5 NOT DETECTED 

40.  15-08-2024 63.29 27.35 26.06 29.41 0.61 3.63 NOT DETECTED 

41.  19-08-2024 61.29 26.34 25.13 29.11 0.56 3.56 NOT DETECTED 

42.  22-08-2024 56.46 24.18 22.79 25.47 0.53 3.47 NOT DETECTED 

43.  26-08-2024 58.13 23.52 23.24 26.51 0.56 3.52 NOT DETECTED 

44.  29-08-2024 60.41 25.22 25.31 29.15 0.58 3.58 NOT DETECTED 

45.  02-09-2024 56.48 23.35 24.1 27.32 0.61 3.59 NOT DETECTED 

46.  05-09-2024 54.39 22.72 23.37 26.54 0.55 3.57 NOT DETECTED 

47.  09-09-2024 56.35 23.49 24.58 27.81 0.58 3.64 NOT DETECTED 

Continue… 
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Name of Location West Port – West Basin Main Gate 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

48.  12-09-2024 58.42 25.61 25.05 28.73 0.62 3.66 NOT DETECTED 

49.  16-09-2024 61.29 27.02 25.85 29.11 0.63 3.81 NOT DETECTED 

50.  19-09-2024 64.11 27.25 26.00 29.73 0.64 3.88 NOT DETECTED 

51.  23-09-2024 62.39 25.83 25.23 28.56 0.60 3.72 NOT DETECTED 

52.  26-09-2024 58.37 23.19 22.68 25.35 0.56 3.64 NOT DETECTED 

53.  30-09-2024 60.25 24.74 23.91 26.18 0.61 3.72 NOT DETECTED 

Permissible Value as per 
NAAQMS 

100.0 60.0 80.0 80.0 2.0 --- 5.0 

Test Method 
IS - 5182, 
Part- 23 

UERL/AIR/ 
SOP/11 

IS - 5182, 
Part - 2 

IS - 5182, 
Part - 6 

IS - 5182, 
Part - 10 

Gas analyzer 
IS – 5182, Part – 

11 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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 Results of Ambient Air Quality Monitoring 
Name of Location West Port – Horti Culture 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

1.  01-04-2024 85.61 42.33 33.74 37.12 1.18 --  NOT DETECTED 

2.  04-04-2024 82.49 40.85 31.37 35.63 1.22 3.51 NOT DETECTED 

3.  08-04-2024 80.75 38.26 30.86 34.1 1.15 3.36 NOT DETECTED 

4.  11-04-2024 83.38 40.45 33.31 37.56 1.27 3.59 NOT DETECTED 

5.  15-04-2024 85.19 44.72 35.18 40.03 1.21 3.85 NOT DETECTED 

6.  18-04-2024 81.36 42.88 34.52 38.26 1.17 3.72 NOT DETECTED 

7.  22-04-2024 76.38 38.63 31.31 34.48 1.14 3.46 NOT DETECTED 

8.  25-04-2024 79.02 40.25 33.57 37.24 1.11 3.53 NOT DETECTED 

9.  29-04-2024 82.16 43.46 35.37 40.15 1.18 3.67 NOT DETECTED 

10.  02-05-2024 83.81 39.62 32.96 35.86 1.16 3.67 NOT DETECTED 

11.  06-05-2024 78.93 37.89 30.68 35.12 1.1 3.46 NOT DETECTED 

12.  09-05-2024 80.15 40.42 31.86 34.63 1.16 3.55 NOT DETECTED 

13.  13-05-2024 82.48 42.1 35.24 38.76 1.2 3.71 NOT DETECTED 

14.  16-05-2024 79.27 38.51 32.35 37.41 1.15 3.62 NOT DETECTED 

15.  20-05-2024 75.39 35.93 29.87 33.26 1.13 3.37 NOT DETECTED 

Continue… 
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Name of Location West Port – Horti Culture 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

16.  23-05-2024 78.73 37.64 31.2 34.76 1.16 3.43 NOT DETECTED 

17.  27-05-2024 80.42 40.51 33.45 37.21 1.18 3.57 NOT DETECTED 

18.  30-05-2024 81.3 38.63 35.72 39.42 1.17 3.46 NOT DETECTED 

19.  03-06-2024 81.53 38.28 30.56 34.13 1.17 3.53 NOT DETECTED 

20.  06-06-2024 83.26 41.1 32.71 36.42 1.19 3.65 NOT DETECTED 

21.  10-06-2024 78.87 37.11 29.85 33.67 1.15 3.55 NOT DETECTED 

22.  13-06-2024 80.14 39.75 30.14 34.13 1.17 3.67 NOT DETECTED 

23.  17-06-2024 74.38 36.73 28.61 31.89 1.14 3.39 NOT DETECTED 

24.  20-06-2024 71.95 34.89 27.73 31.12 1.11 3.25 NOT DETECTED 

25.  24-06-2024 61.12 30.74 24.61 28.47 0.74 2.27 NOT DETECTED 

26.  27-06-2024 55.28 27.53 22.76 25.91 0.53 2.14 NOT DETECTED 

27.  01-07-2024 60.14 30.63 23.75 26.36 0.61  -- NOT DETECTED 

28.  04-07-2024 53.21 28.74 22.24 24.98 0.55 2.38 NOT DETECTED 

29.  08-07-2024 59.74 30.42 24.57 28.13 0.64 2.56 NOT DETECTED 

30.  11-07-2024 65.14 32.47 26.83 29.42 0.58 2.62 NOT DETECTED 

31.  15-07-2024 60.48 29.95 25.46 29.14 0.65 2.58 NOT DETECTED 

Continue… 
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Name of Location West Port – Horti Culture 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

32.  18-07-2024 64.37 33.29 28.12 31.74 0.62 2.71 NOT DETECTED 

33.  22-07-2024 58.36 29.54 24.57 27.32 0.57 2.63 NOT DETECTED 

34.  25-07-2024 61.35 32.42 26.35 29.16 0.62 2.67 NOT DETECTED 

35.  29-07-2024 54.91 27.76 24.19 26.88 0.58 2.57 NOT DETECTED 

36.  01-08-2024 56.92 27.81 22.58 25.17 0.56 2.34 NOT DETECTED 

37.  05-08-2024 58.53 28.58 23.45 26.83 0.59 2.45 NOT DETECTED 

38.  08-08-2024 62.38 29.42 22.49 26.31 0.61 2.59 NOT DETECTED 

39.  12-08-2024 64.37 32.53 25.41 29.38 0.66 2.48 NOT DETECTED 

40.  15-08-2024 60.37 30.48 23.63 26.58 0.59 2.65 NOT DETECTED 

41.  19-08-2024 63.21 31.55 24.37 27.15 0.62 2.68 NOT DETECTED 

42.  22-08-2024 66.49 33.18 26.62 29.37 0.65 2.73 NOT DETECTED 

43.  26-08-2024 59.74 29.53 24.96 27.38 0.58 2.62 NOT DETECTED 

44.  29-08-2024 63.27 31.18 25.41 28.36 0.6 2.65 NOT DETECTED 

45.  02-09-2024 58.17 29.31 21.93 24.58 0.62 2.41 NOT DETECTED 

46.  05-09-2024 59.78 30.52 22.53 25.38 0.57 2.32 NOT DETECTED 

47.  09-09-2024 61.38 31.45 24.59 27.15 0.6 2.58 NOT DETECTED 

Continue… 
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Name of Location West Port – Horti Culture 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

48.  12-09-2024 62.81 33.27 25.13 27.83 0.62 2.61 NOT DETECTED 

49.  16-09-2024 65.38 34.18 25.73 28.12 0.65 2.66 NOT DETECTED 

50.  19-09-2024 68.15 35.03 25.97 29.41 0.68 2.75 NOT DETECTED 

51.  23-09-2024 66.1 33.59 24.31 27.54 0.63 2.62 NOT DETECTED 

52.  26-09-2024 61.38 30.19 22.36 25.62 0.6 2.46 NOT DETECTED 

53.  30-09-2024 64.26 32.45 23.61 27.15 0.64 2.53 NOT DETECTED 

Permissible Value as per 
NAAQMS 

100.0 60.0 80.0 80.0 2.0 --- 5.0 

Test Method 
IS - 5182, 
Part- 23 

UERL/AIR/ 
SOP/11 

IS - 5182, 
Part - 2 

IS - 5182, 
Part - 6 

IS - 5182, 
Part - 10 

Gas analyzer 
IS – 5182, Part 

– 11 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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 Results of Ambient Air Quality Monitoring 
Name of Location WEST PORT - PMC OFFICE 

Sr. 
No. 

Date of 
Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

1.  01-04-2024 84.24 39.46 37.13 41.64 1.18 --  NOT DETECTED 

2.  04-04-2024 87.52 41.38 40.42 44.27 1.23 4.87 NOT DETECTED 

3.  08-04-2024 85.17 40.32 38.4 41.32 1.16 4.67 NOT DETECTED 

4.  11-04-2024 82.63 37.82 35.75 39.48 1.15 4.5 NOT DETECTED 

5.  15-04-2024 80.89 34.47 33.81 38.72 1.12 4.36 NOT DETECTED 

6.  18-04-2024 83.41 35.93 37.54 41.36 1.18 4.47 NOT DETECTED 

7.  22-04-2024 81.36 34.73 35.1 39.78 1.14 4.26 NOT DETECTED 

8.  25-04-2024 85.12 39.57 38.43 41.27 1.21 4.58 NOT DETECTED 

9.  29-04-2024 83.37 36.79 35.66 38.34 1.17 4.42 NOT DETECTED 

10.  02-05-2024 82.37 37.82 35.12 39.43 1.16 4.58 NOT DETECTED 

11.  06-05-2024 80.19 34.98 32.95 36.47 1.14 4.41 NOT DETECTED 

12.  09-05-2024 83.48 36.57 37.42 41.94 1.18 4.65 NOT DETECTED 

13.  13-05-2024 85.16 39.62 38.98 43.17 1.20 4.81 NOT DETECTED 

14.  16-05-2024 81.29 36.51 36.14 40.37 1.15 4.62 NOT DETECTED 

15.  20-05-2024 78.64 34.49 34.18 38.32 1.13 4.39 NOT DETECTED 

Continue…  
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Name of Location WEST PORT - PMC OFFICE 

Sr. 
No. 

Date of 
Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

16.  23-05-2024 80.41 36.29 37.83 41.45 1.17 4.48 NOT DETECTED 

17.  27-05-2024 82.39 38.41 35.26 39.31 1.14 4.7 NOT DETECTED 

18.  30-05-2024 79.93 35.17 34.03 38.47 1.16 4.51 NOT DETECTED 

19.  03-06-2024 83.15 38.28 36.61 40.05 1.17 4.89 NOT DETECTED 

20.  06-06-2024 79.94 36.72 34.87 38.73 1.15 4.58 NOT DETECTED 

21.  10-06-2024 78.58 33.97 32.46 37.45 1.16 4.49 NOT DETECTED 

22.  13-06-2024 81.64 36.25 35.46 39.13 1.19 4.75 NOT DETECTED 

23.  17-06-2024 76.19 33.81 33.19 37.82 1.16 4.43 NOT DETECTED 

24.  20-06-2024 75.42 32.35 31.89 35.44 1.13 4.27 NOT DETECTED 

25.  24-06-2024 57.42 29.31 28.19 31.75 1.03 3.75 NOT DETECTED 

26.  27-06-2024 51.48 27.63 25.86 29.53 0.84 3.24 NOT DETECTED 

27.  01-07-2024 56.63 26.95 20.48 23.74 0.37  -- NOT DETECTED 

28.  04-07-2024 61.37 28.22 22.34 26.41 0.49 3.31 NOT DETECTED 

29.  08-07-2024 64.38 30.74 25.28 28.75 0.61 3.57 NOT DETECTED 

30.  11-07-2024 62.48 28.65 22.79 25.67 0.66 3.46 NOT DETECTED 

31.  15-07-2024 67.48 30.25 25.97 29.26 0.75 3.62 NOT DETECTED 

Continue… 
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Name of Location WEST PORT - PMC OFFICE 

Sr. 
No. 

Date of 
Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

32.  18-07-2024 60.48 27.81 23.42 26.86 0.65 3.42 NOT DETECTED 

33.  22-07-2024 65.13 29.46 25.34 30.13 0.71 3.57 NOT DETECTED 

34.  25-07-2024 58.47 26.94 21.43 25.26 0.57 3.45 NOT DETECTED 

35.  29-07-2024 55.84 25.76 19.81 24.14 0.48 3.37 NOT DETECTED 

36.  01-08-2024 53.29 24.78 20.93 23.75 0.56 3.15 NOT DETECTED 

37.  05-08-2024 57.28 25.63 21.75 25.14 0.59 3.42 NOT DETECTED 

38.  08-08-2024 55.17 24.91 21.1 24.96 0.57 3.1 NOT DETECTED 

39.  12-08-2024 60.14 26.26 23.53 26.42 0.63 3.29 NOT DETECTED 

40.  15-08-2024 63.31 27.84 24.81 27.35 0.66 3.48 NOT DETECTED 

41.  19-08-2024 59.64 25.16 23.42 26.53 0.64 3.71 NOT DETECTED 

42.  22-08-2024 62.39 26.43 24.74 28.11 0.67 3.62 NOT DETECTED 

43.  26-08-2024 54.58 24.13 21.84 24.68 0.58 3.37 NOT DETECTED 

44.  29-08-2024 58.15 25.47 23.52 27.25 0.63 3.51 NOT DETECTED 

45.  02-09-2024 55.19 25.48 21.55 24.82 0.61 3.38 NOT DETECTED 

46.  05-09-2024 56.92 24.83 22.08 26.42 0.57 3.14 NOT DETECTED 

47.  09-09-2024 58.16 25.91 23.74 27.55 0.59 3.27 NOT DETECTED 

Continue… 
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Name of Location WEST PORT - PMC OFFICE 

Sr. 
No. 

Date of 
Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

48.  12-09-2024 61.49 27.74 25.41 29.15 0.62 3.76 NOT DETECTED 

49.  16-09-2024 59.73 26.35 24.25 27.74 0.63 3.46 NOT DETECTED 

50.  19-09-2024 63.48 28.12 24.86 28.39 0.66 3.69 NOT DETECTED 

51.  23-09-2024 64.73 28.64 25.13 29.42 0.62 3.79 NOT DETECTED 

52.  26-09-2024 60.52 25.47 22.59 26.27 0.56 3.37 NOT DETECTED 

53.  30-09-2024 63.13 26.46 23.28 27.41 0.58 3.52 NOT DETECTED 

Permissible Value as per 
NAAQMS 

100.0 60.0 80.0 80.0 2.0 --- 5.0 

Test Method 
IS - 5182, 
Part- 23 

UERL/AIR/ 
SOP/11 

IS - 5182, 
Part - 2 

IS - 5182, Part 
- 6 

IS - 5182, 
Part - 10 

Gas analyzer 
IS – 5182, Part 

– 11 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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 Results of Ambient Air Quality Monitoring 
Name of Location LPG Terminal Substation 

Sr. 
No. 

Date of 
Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

1.  01-04-2024 74.28 34.92 25.36 29.07 1.1  -- NOT DETECTED 

2.  04-04-2024 77.62 36.34 28.13 32.47 1.15 4.91 NOT DETECTED 

3.  08-04-2024 72.35 34.11 24.87 28.53 1.12 4.84 NOT DETECTED 

4.  11-04-2024 76.91 35.49 26.75 29.87 1.10 4.67 NOT DETECTED 

5.  15-04-2024 80.24 38.63 28.59 33.12 1.18 4.79 NOT DETECTED 

6.  18-04-2024 78.51 36.23 27.46 31.24 1.15 4.6 NOT DETECTED 

7.  22-04-2024 75.89 33.96 26.19 29.68 1.12 4.42 NOT DETECTED 

8.  25-04-2024 72.31 32.79 24.56 28.43 1.07 4.46 NOT DETECTED 

9.  29-04-2024 77.57 35.68 27.46 31.74 1.13 4.58 NOT DETECTED 

10.  02-05-2024 74.29 33.61 23.83 27.79 1.12 4.68 NOT DETECTED 

11.  06-05-2024 76.82 34.98 26.12 30.27 1.13 4.73 NOT DETECTED 

12.  09-05-2024 78.52 37.03 27.32 31.46 1.15 4.82 NOT DETECTED 

13.  13-05-2024 75.43 35.72 24.38 28.56 1.13 4.72 NOT DETECTED 

14.  16-05-2024 72.84 32.37 23.21 27.63 1.1 4.63 NOT DETECTED 

15.  20-05-2024 76.13 36.72 24.39 28.96 1.14 4.57 NOT DETECTED 

Continue… 
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Name of Location LPG Terminal Substation 

Sr. 
No. 

Date of 
Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

16.  23-05-2024 78.53 37.12 26.51 30.27 1.15 4.6 NOT DETECTED 

17.  27-05-2024 74.37 34.81 23.48 27.33 1.12 4.54 NOT DETECTED 

18.  30-05-2024 76.19 35.52 25.27 29.78 1.14 4.7 NOT DETECTED 

19.  03-06-2024 76.12 35.41 24.29 29.63 1.14 4.57 NOT DETECTED 

20.  06-06-2024 73.49 33.58 22.75 26.85 1.11 4.45 NOT DETECTED 

21.  10-06-2024 71.58 32.38 21.84 26.27 1.13 4.32 NOT DETECTED 

22.  13-06-2024 74.31 34.67 24.11 29.61 1.14 4.61 NOT DETECTED 

23.  17-06-2024 67.48 31.29 21.35 26.42 1.06 4.23 NOT DETECTED 

24.  20-06-2024 70.53 32.47 23.36 27.7 1.10 4.41 NOT DETECTED 

25.  24-06-2024 44.28 26.39 16.78 20.1 0.64 3.75 NOT DETECTED 

26.  27-06-2024 48.74 28.36 19.65 22.37 0.72 3.88 NOT DETECTED 

27.  01-07-2024 45.28 24.81 18.64 22.13 0.61  -- NOT DETECTED 

28.  04-07-2024 48.69 26.34 16.49 20.73 0.66 3.58 NOT DETECTED 

29.  08-07-2024 53.27 29.11 19.25 23.42 0.7 3.63 NOT DETECTED 

30.  11-07-2024 51.48 27.35 18.74 22.1 0.67 3.75 NOT DETECTED 

31.  15-07-2024 55.49 29.41 20.68 24.36 0.71 3.84 NOT DETECTED 

Continue… 
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Name of Location LPG Terminal Substation 

Sr. 
No. 

Date of 
Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

32.  18-07-2024 57.37 31.68 23.54 26.49 0.82 3.88 NOT DETECTED 

33.  22-07-2024 52.39 29.75 19.68 23.95 0.65 3.72 NOT DETECTED 

34.  25-07-2024 47.65 26.31 17.47 21.38 0.57 3.65 NOT DETECTED 

35.  29-07-2024 42.39 23.88 14.91 18.77 0.49 3.52 NOT DETECTED 

36.  01-08-2024 49.48 25.79 15.81 19.96 0.61 3.55 NOT DETECTED 

37.  05-08-2024 51.29 27.18 16.92 20.85 0.63 3.63 NOT DETECTED 

38.  08-08-2024 54.38 28.83 17.45 21.62 0.68 3.58 NOT DETECTED 

39.  12-08-2024 57.48 29.91 19.2 23.52 0.72 3.69 NOT DETECTED 

40.  15-08-2024 53.92 26.54 17.25 21.39 0.65 3.64 NOT DETECTED 

41.  19-08-2024 55.73 27.36 18.31 22.78 0.69 3.67 NOT DETECTED 

42.  22-08-2024 58.14 28.47 19.1 23.69 0.73 3.71 NOT DETECTED 

43.  26-08-2024 56.58 26.29 17.64 21.57 0.68 3.68 NOT DETECTED 

44.  29-08-2024 54.37 25.63 16.42 20.73 0.64 3.59 NOT DETECTED 

45.  02-09-2024 52.38 26.14 16.82 20.68 0.66 3.6 NOT DETECTED 

46.  05-09-2024 55.18 28.61 17.16 21.37 0.69 3.65 NOT DETECTED 

47.  09-09-2024 53.48 25.14 16.74 20.61 0.67 3.63 NOT DETECTED 

Continue… 
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Name of Location LPG Terminal Substation 

Sr. 
No. 

Date of 
Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

48.  12-09-2024 57.73 27.64 17.83 21.58 0.73 3.66 NOT DETECTED 

49.  16-09-2024 55.49 26.14 17.22 20.94 0.69 3.69 NOT DETECTED 

50.  19-09-2024 58.84 27.91 18.53 22.37 0.71 3.74 NOT DETECTED 

51.  23-09-2024 61.28 28.91 19.18 23.41 0.76 3.77 NOT DETECTED 

52.  26-09-2024 55.43 25.74 16.98 20.49 0.67 3.65 NOT DETECTED 

53.  30-09-2024 58.18 27.26 17.42 21.64 0.7 3.68 NOT DETECTED 

Permissible Value as per 
NAAQMS 

100.0 60.0 80.0 80.0 2.0 --- 5.0 

Test Method 
IS - 5182, 
Part- 23 

UERL/AIR/ 
SOP/11 

IS - 5182, 
Part - 2 

IS - 5182, 
Part - 6 

IS - 5182, Part 
- 10 

Gas analyzer 
IS – 5182, Part 

– 11 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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 Results of Ambient Air Quality Monitoring 
Name of Location Adani Guest House 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 

1.  01-04-2024 80.11 29.53 12.83 16.52 NOT DETECTED 

2.  04-04-2024 84.26 30.71 14.32 18.11 --  

3.  08-04-2024 79.46 28.47 13.11 17.54 --  

4.  11-04-2024 75.27 25.39 12.85 17.03 --  

5.  15-04-2024 77.36 27.17 13.26 16.59 --  

6.  18-04-2024 73.91 25.48 12.26 15.86 --  

7.  22-04-2024 76.84 26.97 12.79 16.44 --  

8.  25-04-2024 80.49 28.66 14.52 17.16 --  

9.  29-04-2024 82.35 30.42 13.73 16.85 --  

10.  02-05-2024 77.39 26.19 13.05 15.89 --  

11.  06-05-2024 75.19 25.42 12.73 17.42 --  

12.  09-05-2024 78.27 27.49 13.26 16.38 --  

13.  13-05-2024 80.52 29.71 14.25 17.36 --  

14.  16-05-2024 78.64 27.47 13.64 16.83 --  

15.  20-05-2024 74.38 26.16 12.39 16.37 --  

Continue… 
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Name of Location Adani Guest House 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 

16.  23-05-2024 76.73 28.64 13.56 16.98 --  

17.  27-05-2024 79.62 30.11 14.01 17.63 --  

18.  30-05-2024 75.2 26.85 12.69 15.63 --  

19.  03-06-2024 80.12 28.47 14.14 17.21 --  

20.  06-06-2024 78.63 27.91 13.85 16.32 --  

21.  10-06-2024 75.94 25.38 13.11 15.83 --  

22.  13-06-2024 77.53 27.15 13.52 16.14 --  

23.  17-06-2024 71.28 24.39 12.25 15.47 --  

24.  20-06-2024 68.88 23.64 11.85 14.98 --  

25.  24-06-2024 51.25 19.64 9.31 12.46 --  

26.  27-06-2024 47.49 17.83 8.65 10.94 --  

27.  01-07-2024 44.75 16.94 8.87 10.68 NOT DETECTED 

28.  04-07-2024 50.13 18.52 10.12 13.25 --  

29.  08-07-2024 54.76 20.47 11.73 13.41 --  

30.  11-07-2024 57.39 23.42 13.11 15.87 --  

31.  15-07-2024 52.49 19.37 12.36 14.62 --  

Continue… 
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Name of Location Adani Guest House 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 

32.  18-07-2024 55.85 21.52 12.96 15.19 --  

33.  22-07-2024 49.72 19.15 11.64 13.29 --  

34.  25-07-2024 45.23 16.74 10.21 13.45 --  

35.  29-07-2024 51.42 18.31 9.28 11.63 --  

36.  01-08-2024 52.37 17.72 10.65 13.28 --  

37.  05-08-2024 48.94 16.98 10.11 13.92 --  

38.  08-08-2024 55.13 18.42 11.24 14.75 --  

39.  12-08-2024 53.49 17.36 10.62 13.46 --  

40.  15-08-2024 57.82 19.06 12.11 15.34 --  

41.  19-08-2024 54.59 17.71 11.31 13.64 --  

42.  22-08-2024 56.1 18.17 11.85 14.42 --  

43.  26-08-2024 52.25 16.91 10.73 13.65 --  

44.  29-08-2024 54.81 17.42 11.26 13.41 --  

45.  02-09-2024 50.93 15.86 11.12 14.07 --  

46.  05-09-2024 53.27 16.42 11.48 14.65 --  

47.  09-09-2024 55.36 16.83 12.24 15.41 --  

Continue… 
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Name of Location Adani Guest House 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 

48.  12-09-2024 58.91 17.48 12.52 15.29 --  

49.  16-09-2024 55.71 15.47 11.79 14.36 --  

50.  19-09-2024 57.28 16.63 12.18 15.36 --  

51.  23-09-2024 59.13 18.15 12.86 15.17 --  

52.  26-09-2024 53.28 15.93 11.16 14.38 --  

53.  30-09-2024 56.16 16.42 11.53 14.31 --  

Permissible Value as per 
NAAQMS 

100.0 60.0 80.0 80.0 2.0 

Test Method IS - 5182, Part- 23 
UERL/AIR/ 

SOP/11 
IS - 5182, 
Part - 2 

IS - 5182, Part - 6 IS - 5182, Part - 10 

 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 

 

 

 
          348



 

 

 

 Results of Ambient Air Quality Monitoring 
Name of Location CT-4 RMU-2 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

1.  01-04-2024 85.13 30.82 27.35 30.15 0.81 --  NOT DETECTED 

2.  04-04-2024 82.39 29.25 25.72 29.13 0.78 4.74 NOT DETECTED 

3.  08-04-2024 80.18 27.31 24.86 27.35 0.73 4.61 NOT DETECTED 

4.  11-04-2024 77.49 29.16 23.12 26.83 0.75 4.53 NOT DETECTED 

5.  15-04-2024 81.93 28.38 24.64 28.02 0.86 4.86 NOT DETECTED 

6.  18-04-2024 84.13 29.48 25.81 28.37 0.80 4.93 NOT DETECTED 

7.  22-04-2024 87.39 32.15 27.68 30.64 0.85 4.75 NOT DETECTED 

8.  25-04-2024 83.57 30.57 24.82 27.91 0.78 4.67 NOT DETECTED 

9.  29-04-2024 86.12 32.81 27.14 31.25 0.83 4.81 NOT DETECTED 

10.  02-05-2024 83.74 29.83 25.24 29.15 0.79 4.75 NOT DETECTED 

11.  06-05-2024 85.19 32.53 27.81 31.11 0.85 4.88 NOT DETECTED 

12.  09-05-2024 82.37 30.88 25.37 29.42 0.75 4.81 NOT DETECTED 

13.  13-05-2024 79.36 28.64 24.93 28.64 0.73 4.73 NOT DETECTED 

14.  16-05-2024 82.38 31.27 26.45 29.71 0.83 4.61 NOT DETECTED 

15.  20-05-2024 80.91 30.15 25.19 29.37 0.79 4.70 NOT DETECTED 

                                                                                                                                                                                                                                                                    Continue… 
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Name of Location CT-4 RMU-2 

Sr. No. 
Date of 

Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

16.  23-05-2024 77.37 28.53 23.75 26.89 0.75 4.63 NOT DETECTED 

17.  27-05-2024 79.52 29.75 25.29 28.74 0.81 4.68 NOT DETECTED 

18.  30-05-2024 81.27 31.43 28.31 31.74 0.84 4.61 NOT DETECTED 

19.  03-06-2024 81.84 30.14 24.26 28.74 0.80 4.67 NOT DETECTED 

20.  06-06-2024 78.63 28.58 22.19 26.54 0.77 4.58 NOT DETECTED 

21.  10-06-2024 80.27 29.18 22.97 27.15 0.72 4.63 NOT DETECTED 

22.  13-06-2024 82.36 30.47 23.65 27.14 0.81 4.75 NOT DETECTED 

23.  17-06-2024 76.21 27.63 22.1 26.74 0.70 4.67 NOT DETECTED 

24.  20-06-2024 74.39 26.84 21.62 25.36 0.68 4.52 NOT DETECTED 

25.  24-06-2024 60.67 23.71 18.64 22.37 0.24 3.65 NOT DETECTED 

26.  27-06-2024 56.52 20.85 16.39 19.96 0.16 3.32 NOT DETECTED 

27.  01-07-2024 58.28 22.31 17.53 20.47 0.38  -- NOT DETECTED 

28.  04-07-2024 55.91 21.85 16.48 18.95 0.45 3.64 NOT DETECTED 

29.  08-07-2024 61.38 24.62 18.25 22.17 0.49 3.78 NOT DETECTED 

30.  11-07-2024 66.38 26.82 19.69 23.53 0.54 3.83 NOT DETECTED 

31.  15-07-2024 63.73 25.21 18.14 22.16 0.46 3.71 NOT DETECTED 

Continue… 
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Name of Location CT-4 RMU-2 

Sr. 
No. 

Date of 
Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

    32. 18-07-2024 70.16 27.13 21.36 24.64 0.52 3.77 NOT DETECTED 

    33. 22-07-2024 67.52 24.31 18.77 21.38 0.47 3.63 NOT DETECTED 

    34. 25-07-2024 63.1 21.96 16.35 19.13 0.41 3.69 NOT DETECTED 

    35. 29-07-2024 59.47 20.58 15.19 18.57 0.36 3.59 NOT DETECTED 

    36. 01-08-2024 61.42 21.86 16.58 20.81 0.52 3.61 NOT DETECTED 

    37. 05-08-2024 59.47 21.28 15.87 19.38 0.51 3.56 NOT DETECTED 

    38. 08-08-2024 63.71 22.64 16.95 20.15 0.55 3.68 NOT DETECTED 

    39. 12-08-2024 67.39 24.47 17.12 21.63 0.51 3.73 NOT DETECTED 

    40. 15-08-2024 65.28 23.19 16.56 20.06 0.56 3.70 NOT DETECTED 

    41. 19-08-2024 69.63 25.38 18.19 22.31 0.58 3.76 NOT DETECTED 

    42. 22-08-2024 63.29 24.37 17.42 21.35 0.57 3.73 NOT DETECTED 

    43. 26-08-2024 62.11 23.42 16.36 20.81 0.52 3.67 NOT DETECTED 

    44. 29-08-2024 65.38 24.88 17.15 21.37 0.58 3.71 NOT DETECTED 

    45. 02-09-2024 64.19 22.47 16.93 21.16 0.55 3.65 NOT DETECTED 

    46. 05-09-2024 67.28 23.81 17.24 21.72 0.58 3.72 NOT DETECTED 

    47. 09-09-2024 65.38 22.74 16.69 20.48 0.54 3.62 NOT DETECTED 

Continue… 
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Name of Location CT-4 RMU-2 

Sr. 
No. 

Date of 
Monitoring 

Parameter with Results 

PM10              
µg/m3 

PM2.5              

µg/m3 
SO2                    

µg/m3 
NO2               

 µg/m3 
CO                     

 mg/m3 
HC                 

µg/m3 
Benzene                      

µg/m3 

     48. 12-09-2024 63.29 22.53 16.24 21.15 0.50 3.66 NOT DETECTED 

     49. 16-09-2024 67.63 23.96 17.48 21.95 0.57 3.69 NOT DETECTED 

     50. 19-09-2024 70.16 25.91 18.37 22.28 0.60 3.74 NOT DETECTED 

     51. 23-09-2024 68.47 24.63 17.86 21.42 0.57 3.71 NOT DETECTED 

     52. 26-09-2024 65.28 22.85 16.43 20.57 0.53 3.63 NOT DETECTED 

     53. 30-09-2024 67.83 23.47 17.12 21.63 0.56 3.59 NOT DETECTED 

Permissible Value as per 
NAAQMS 

100.0 60.0 80.0 80.0 2.0 --- 5.0 

Test Method 
IS - 5182, 
Part- 23 

UERL/AIR/ 
SOP/11 

IS - 5182, 
Part - 2 

IS - 5182, 
Part - 6 

IS - 5182, Part 
- 10 

Gas analyzer 
IS – 5182, Part 

– 11 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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Results of Noise Level Monitoring 
Location Name West Port – West Basin Main Gate 

Sr. 
No. 

Sampling Date 
and Time 

Noise Level Leq. dB(A) - Day Time 

18-04-2024 20-05-2024 20-06-2024 18-07-2024 19-08-2024 19-09-2024 

1 06:00 to 07:00 64.3 64.1 64.3 62.5 62.4 61.7 

2 07:00 to 08:00  64.5 66.4 64.7 64.1 63.5 63.3 

3 08:00 to 09:00 65.2 64.8 66.7 63.7 65.7 65.2 

4 09:00 to 10:00 66.9 65.7 63.8 65.4 66.5 66.8 

5 10:00 to 11:00  67.8 66.3 67.5 64.8 65.8 65.4 

6 11:00 to 12:00 67.3 65.4 64.8 67.2 65.3 64.8 

7 12:00 to 13:00 65.7 64.7 67.3 65.8 67.2 66.1 

8 13:00 to 14:00 68.3 65.7 66.2 67.6 66.5 64.3 

9 14:00 to 15:00  66.5 65.4 64.8 65.9 64.6 65.7 

10 15:00 to 16:00 64.7 66.7 66.7 65.3 67.6 66.3 

11 16:00 to 17:00 65.3 67.1 67.2 66.8 65.4 67.5 

12 17:00 to 18:00 64.7 66.3 65.4 63.4 64.1 65.7 

13 18:00 to 19:00 66.1 65.4 64.9 63.8 64.6 65.2 

14 19:00 to 20:00 65.7 65.7 64.4 65.7 65.4 64.5 

15 20:00 to 21:00 64.5 64.9 65.6 64.2 63.8 64.1 

16 21:00 to 22:00 62.9 63.7 63.2 62.6 61.5 62.3 

Day Time  <75 dB (A) 

Continue... 
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Location Name West Port – West Basin Main Gate 

Sr. 
No. 

Sampling Date 
and Time 

Noise Level Leq. dB(A) – Night Time 

18-04-2024 20-05-2024 20-06-2024 18-07-2024 19-08-2024 19-09-2024 

1 22:00 to 23:00 63.1 63.5 62.8 61.3 62.5 61.4 

2 23:00 to 24:00 63.8 62.4 61.4 60.6 61.3 62.3 

3 24:00 to 01:00  62.6 64.7 62.2 63.5 63.7 62.5 

4 01:00 to 02:00 61.7 63.6 61.8 62.8 63.4 61.8 

5 02:00 to 03:00 62.4 61.9 62.5 61.4 62.5 60.9 

6 03:00 to 04:00 60.8 62.5 62.1 62.3 61.3 62.4 

7 04:00 to 05:00 61.2 60.4 60.8 61.2 59.7 60.3 

8 05:00 to 06:00 58.5 59.7 60.2 59.9 60.4 59.6 

Night Time  <70 dB (A) 

 

Test Method IS: 9989 : 1981 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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Results of Noise Level Monitoring 
Location Name West Port – Horti Culture 

Sr. 
No. 

Sampling Date 
and Time 

Noise Level Leq. dB(A) - Day Time 

22-04-2024 23-05-2024 24-06-2024 22-07-2024 22-08-2024 23-09-2024 

1 06:00 to 07:00 64.8 63.8 63.2 63.8 63.2 63.5 

2 07:00 to 08:00  67.1 65.7 66.2 63.5 65.2 64.7 

3 08:00 to 09:00 64.8 66.4 64.3 65.2 64.8 64.9 

4 09:00 to 10:00 67.1 68.4 65.8 64.1 65.7 64.3 

5 10:00 to 11:00  65.2 65.7 66.4 67.5 66.3 65.7 

6 11:00 to 12:00 65.6 66.2 68.2 66.8 65.8 65.4 

7 12:00 to 13:00 68.7 67.4 65.4 64.7 66.8 67.5 

8 13:00 to 14:00 66.5 65.4 64.3 63.9 64.7 65.7 

9 14:00 to 15:00  68.2 67.2 68.3 64.7 66.2 66.8 

10 15:00 to 16:00 67.3 65.6 66.8 64.1 65.8 64.3 

11 16:00 to 17:00 64.7 66.3 65.2 62.6 64.6 64.2 

12 17:00 to 18:00 66.4 65.8 64.8 65.7 63.5 64.6 

13 18:00 to 19:00 64.9 63.7 65.1 65.1 65.5 64 

14 19:00 to 20:00 67.5 64.5 63.2 64.3 63.1 63.4 

15 20:00 to 21:00 65.7 65.2 64.8 63.6 64.6 62.1 

16 21:00 to 22:00 64.5 62.9 61.8 60.3 62.1 61.9 

Day Time  <75 dB (A) 

Continue… 
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Location Name West Port – Horti Culture 

Sr. 
No. 

Sampling Date 
and Time 

Noise Level Leq. dB(A) - Night Time 

22-04-2024 23-05-2024 24-06-2024 22-07-2024 22-08-2024 23-09-2024 

1 22:00 to 23:00 57.8 58.2 58.5 58.2 58.6 59.1 

2 23:00 to 24:00 60.4 59.6 58.8 59.3 60.5 59.5 

3 24:00 to 01:00  61.2 61.3 60.4 61.1 63.4 60.7 

4 01:00 to 02:00 63.1 62.7 62.4 60.7 61.6 63.7 

5 02:00 to 03:00 61.7 60.4 61.8 62.1 62.9 61.4 

6 03:00 to 04:00 59.4 61.6 60.4 59.8 60.3 59.8 

7 04:00 to 05:00 60.6 62.3 61.3 60.2 58.6 59.5 

8 05:00 to 06:00 59.3 61.3 59.5 58.2 57.5 58.3 

Night Time  <70 dB (A) 

 

Test Method IS: 9989 : 1981 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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Results of Noise Level Monitoring 

Location Name WEST PORT - PMC OFFICE 

Sr. 
No. 

Sampling Date 
and Time 

Noise Level Leq. dB(A) - Day Time 

25-04-2024 27-05-2024 27-06-2024 25-07-2024 26-08-2024 26-09-2024 

1 06:00 to 07:00 61.2 61.6 60.9 58.6 57.8 58.2 

2 07:00 to 08:00  63.8 64.2 61.8 60.4 59.4 58.8 

3 08:00 to 09:00 63.4 65.3 63.2 61.8 60.7 59.6 

4 09:00 to 10:00 65.7 66.8 62.5 66.4 62.4 61.7 

5 10:00 to 11:00  64.6 64.7 64.3 65.2 64.3 63.2 

6 11:00 to 12:00 66.1 65.7 65.8 63.5 63.6 64.7 

7 12:00 to 13:00 65.9 66.9 64.3 66.3 65.2 63.8 

8 13:00 to 14:00 68.1 65.4 66.3 65.7 63.4 66.1 

9 14:00 to 15:00  66.8 63.9 64.7 63.4 64.4 65.3 

10 15:00 to 16:00 65.1 66.7 64.3 65.2 63.9 63.7 

11 16:00 to 17:00 62.3 64.5 62.8 63.4 65.4 65.1 

12 17:00 to 18:00 64.8 64.8 65.2 63.5 64.2 65.4 

13 18:00 to 19:00 63.8 62.9 63.4 64.3 63.2 63.8 

14 19:00 to 20:00 61.9 63.4 61.9 62.4 60.7 61.3 

15 20:00 to 21:00 63.4 62.8 62.4 60.5 62.4 63.7 

16 21:00 to 22:00 61.3 61.6 60.3 58.5 59.4 60.2 

Day Time  <75 dB (A) 

Continue… 
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Location Name WEST PORT - PMC OFFICE 

Sr. 
No. 

Sampling Date 
and Time 

Noise Level Leq. dB(A) - Night Time 

25-04-2024 27-05-2024 27-06-2024 25-07-2024 26-08-2024 26-09-2024 

1 22:00 to 23:00 60.8 61.7 60.3 61.5 61.2 60.8 

2 23:00 to 24:00 62.7 63.1 61.8 61.8 62.4 62.2 

3 24:00 to 01:00  62.9 62.5 63.8 62.4 62.1 63.4 

4 01:00 to 02:00 64.5 64.1 63.4 62.9 63.8 62.5 

5 02:00 to 03:00 63.2 62.8 62.5 63.2 62.5 63.8 

6 03:00 to 04:00 62.6 63.4 62.8 61.7 63.4 62.6 

7 04:00 to 05:00 61.2 61.8 61.5 61.4 60.7 60.3 

8 05:00 to 06:00 61.6 61.7 61.2 60.4 59.8 60.1 

Day Time  <70 dB (A) 

 

Test Method IS: 9989 : 1981 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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Results of Noise Level Monitoring 

Location Name LPG Terminal Substation 

Sr. 
No. 

Sampling Date 
and Time 

Noise Level Leq. dB(A) - Day Time 

15-04-2024 16-05-2024 17-06-2024 15-07-2024 15-08-2024 16-09-2024 

1 06:00 to 07:00 60.1 61.4 63.5 64.1 63.8 63.4 

2 07:00 to 08:00  61.8 63.2 61.8 65.7 64.7 64.1 

3 08:00 to 09:00 63.5 65.1 63.4 64.3 64.3 64.8 

4 09:00 to 10:00 63.6 66.4 65.4 66.8 67.7 65.4 

5 10:00 to 11:00  64.8 65.8 64.8 67.3 66.4 67.2 

6 11:00 to 12:00 66.6 67.2 66.3 65.2 66.8 67.1 

7 12:00 to 13:00 65.4 66.3 64.2 67.4 65.5 65.2 

8 13:00 to 14:00 64.1 64.1 65.8 65.8 64.8 65.8 

9 14:00 to 15:00  64.9 64.8 68.2 67.1 65.7 64.3 

10 15:00 to 16:00 66.3 65.3 67.3 64.3 65.2 64.7 

11 16:00 to 17:00 65.8 65.7 64.3 65.8 64.8 65.2 

12 17:00 to 18:00 66.3 64.2 66.1 65.2 65.7 64.5 

13 18:00 to 19:00 64.8 63.9 65.4 64.1 65.2 64.1 

14 19:00 to 20:00 64.5 62.7 63.9 66.4 64.7 62.9 

15 20:00 to 21:00 63.3 63.6 63.5 65.2 64.2 63.6 

16 21:00 to 22:00 61.7 62.4 61.7 63.8 63.7 63.1 

Day Time  <75 dB (A) 

Continue... 
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Location Name LPG Terminal Substation 

Sr. 
No. 

Sampling Date 
and Time 

Noise Level Leq. dB(A) – Night Time 

15-04-2024 16-05-2024 17-06-2024 15-07-2024 15-08-2024 16-09-2024 

1 22:00 to 23:00 60.5 59.8 59.2 58.5 59.3 58.8 

2 23:00 to 24:00 62.3 60.8 59.5 58.8 59.6 60.4 

3 24:00 to 01:00  61.7 62.4 60.4 61.2 60.5 60.8 

4 01:00 to 02:00 61.9 64.1 62.7 61.6 63.1 63.4 

5 02:00 to 03:00 63.4 63.4 63.2 62.5 61.7 62.3 

6 03:00 to 04:00 62.7 63.9 61.8 60.4 59.8 60.7 

7 04:00 to 05:00 62.9 61.7 61.1 59.6 60.3 58.4 

8 05:00 to 06:00 61.8 60.4 59.7 58.7 58.3 57.8 

Night Time  <70 dB (A) 

 

Test Method IS: 9989 : 1981 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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Results of Noise Level Monitoring 
Location Name Adani Guest House 

Sr. 
No. 

Sampling Date and 
Time 

Noise Level Leq. dB(A) - Day Time 

17-04-2024 22-05-2024 18-06-2024 20-07-2024 17-08-2024 17-09-2024 

1 06:00 to 07:00 57.6 58.7 58.9 57.6 58.2 59.4 

2 07:00 to 08:00  59.4 60.3 61.3 59.7 60.3 61.5 

3 08:00 to 09:00 60.3 59.8 60.3 61.4 60.9 63.4 

4 09:00 to 10:00 64.6 62.4 63.2 60.8 62.4 64.7 

5 10:00 to 11:00  66.4 65.4 64.6 62.2 63.6 64.2 

6 11:00 to 12:00 65.7 66.8 65.2 64.6 63.1 65.7 

7 12:00 to 13:00 64.2 65.3 64.3 65.3 64.5 67.1 

8 13:00 to 14:00 65.2 64.2 65.8 64.9 65.4 66.4 

9 14:00 to 15:00  66.6 65.4 64.3 63.6 66.7 65.6 

10 15:00 to 16:00 63.2 64.6 65.8 65.6 65.4 64.8 

11 16:00 to 17:00 65.6 65.1 64.2 63.8 64.5 65.7 

12 17:00 to 18:00 64.3 63.8 62.9 63.5 64.3 65.1 

13 18:00 to 19:00 65.5 63.4 62.5 64.1 65.2 64.3 

14 19:00 to 20:00 64.4 65.1 64.3 66.2 65.6 64.7 

15 20:00 to 21:00 63.1 62.8 63.8 63.5 62.5 62.3 

16 21:00 to 22:00 60.1 60.3 59.8 60.3 61.5 60.7 

Day Time  <75 dB (A) 

Continue... 
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Location Name Adani Guest House 

Sr. No. 
Sampling Date and 

Time 
Noise Level Leq. dB(A) – Night Time 

17-04-2024 22-05-2024 18-06-2024 20-07-2024 17-08-2024 17-09-2024 

1 22:00 to 23:00 60.5 60.6 59.9 58.4 57.9 58.1 

2 23:00 to 24:00 62.4 61.7 60.4 59.4 59.1 58.8 

3 24:00 to 01:00  61.4 63.3 62.4 61.8 59.6 60.4 

4 01:00 to 02:00 63.8 62.8 63.1 63.5 60.5 62.6 

5 02:00 to 03:00 62.3 62.4 61.4 62.3 61.9 62.4 

6 03:00 to 04:00 60.1 61.8 60.8 61.7 62.2 61.3 

7 04:00 to 05:00 61.3 60.2 58.7 59.3 60.3 59.7 

8 05:00 to 06:00 61.4 59.8 58.3 59.5 59.3 57.6 

Night Time  <70 dB (A) 

 

Test Method IS: 9989 : 1981 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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Results of Noise Level Monitoring 
Location Name CT-4 RMU-2 

Sr. 
No. 

Sampling Date and 
Time 

Noise Level Leq. dB(A) - Day Time 

20-04-2024 25-05-2024 22-06-2024 27-07-2024 24-08-2024 21-09-2024 

1 06:00 to 07:00 61.3 61.6 61.4 59.8 61.3 60.8 

2 07:00 to 08:00 63.6 62.8 63.5 61.3 63.7 63.2 

3 08:00 to 09:00 64.8 65.2 63.7 65.5 62.8 65.7 

4 09:00 to 10:00 65.2 65.7 64.1 64.2 64.5 65.2 

5 10:00 to 11:00 68.7 66.8 65.4 66.1 65.7 66.5 

6 11:00 to 12:00 66.1 68.2 66.5 64.7 64.3 64.3 

7 12:00 to 13:00 66.7 66.4 65.8 64.9 67.5 66.4 

8 13:00 to 14:00 64.7 65.9 64.7 63.6 65.8 65.2 

9 14:00 to 15:00 68.9 67.3 65.3 64.2 65.2 66.1 

10 15:00 to 16:00 65.4 68.3 67.4 66.8 66.7 67.4 

11 16:00 to 17:00 67.3 66.4 65.9 64.7 63.8 64.4 

12 17:00 to 18:00 65.4 65.9 66.3 65.3 64.5 63.9 

13 18:00 to 19:00 63.6 64.2 63.8 63.9 63.5 65.5 

14 19:00 to 20:00 62.7 63.5 65.2 60.8 61.3 62.3 

15 20:00 to 21:00 65.4 64.3 64.2 62.4 61.5 64.7 

16 21:00 to 22:00 63.4 62.8 62.3 61.6 60.8 69.6 

Day Time  <75 dB (A) 

Continue... 
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Location Name CT-4 RMU-2 

Sr. No. 
Sampling Date and 

Time 
Noise Level Leq. dB(A) – Night Time 

20-04-2024 25-05-2024 22-06-2024 27-07-2024 24-08-2024 21-09-2024 

1 22:00 to 23:00 62.2 61.8 61.3 61.5 60.2 61.3 

2 23:00 to 24:00 61.7 63.4 62.7 63.7 61.8 60.6 

3 24:00 to 01:00  63.2 64.8 61.3 62.6 62.5 61.6 

4 01:00 to 02:00 61.7 63.7 62.8 63.8 62.8 61.8 

5 02:00 to 03:00 63.5 63.1 62.7 61.5 63.2 60.6 

6 03:00 to 04:00 61.2 62.3 61.6 62.3 61.8 62.7 

7 04:00 to 05:00 62.4 61.8 60.4 61.1 59.8 61.4 

8 05:00 to 06:00 60.8 61.3 60.8 60.3 60.5 60.8 

Night Time  <70 dB (A) 

 

Test Method IS: 9989 : 1981 

 

   

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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Results of Stack Monitoring 

Sr. No. Parameter Unit 

Aug – 2024 

GPCB LIMIT Method of Test 
D.G.Set No. S-1  

(1500 KVA ) 

D.G.Set No. S-2  

(1500 KVA ) 

14-08-2024 14-08-2024 

1 Particulate Matter mg/Nm3 19.73 20.17 150 IS 11255 (Part - 1) 

2 
Sulfur Dioxide as 
SO2 

ppm 16.24 15.37 100 IS 11255 (Part - 2) 

3 
Oxides of Nitrogen 
as NOX 

ppm 22.1 21.52 50 IS 11255 (Part - 7) 

 

 

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 

 
  

 
          365



 

 

Sr. No. Parameter Unit 

Sep-24 

GPCB LIMIT Method of Test 
D.G. Set-1 (2000 

KVA) 

26-09-2024 

1 Particulate Matter   mg/Nm3 28.19 150 IS 11255 (Part - 1) 

2 Sulphur Dioxide ppm 11.82 100 IS 11255 (Part - 2) 

3 Oxide of Nitrogen ppm 24.1 50 IS 11255 (Part - 7) 

4 Carbon Monoxide mg/Nm3 4.6 -- UERL/AIR/SOP/18 

5 Non Methyl Hydro Carbon ppm Not Detected -- UERL/AIR/SOP/27 

 

 

 

 

 

 
 

Nikunj D. Patel  Jaivik S. Tandel 
(Chemist)  (Manager - Operations) 
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Minimum Detection Limit 
Ambient Air Quality Monitoring 

Sr. No. Test Parameter Unit MDL 

1 Particulate Matter (PM10) µg/m3 5 µg/m3 

2 Particulate Matter (PM10) µg/m3 5 µg/m3 

3 Sulphur Dioxide (SO2) µg/m3 4 µg/m3 

4 Nitrogen Dioxide (NO2) µg/m3 5 µg/m3 

5 Carbon Monoxide (CO) mg/m3 0.01 mg/m3 

6 Ammonia (NH3) µg/m3 5 µg/m3 

7 Ozone (O3) µg/m3 5 µg/m3 

8 Lead (Pb) µg/m3 0.5 µg/m3 

9 Nickle (Ni) ng/m3 1 ng/m3 

10 Arsenic (As) ng/m3 1 ng/m3 

11 Benzene µg/m3 1µg/m3 

12 Benzo(o)Pyrene ng/m3 0.1 ng/m3 

14 Hydro Carbon µg/m3 1 µg/m3 

Stack Emission Monitoring 

Sr. No. Test Parameter Unit MDL 

1 Suspended particulate matter mg/Nm3 2 mg/Nm3 

2 Sulphur Dioxide SOX mg/Nm3 4  mg/Nm3 

3 Oxides of Nitrogen NOX mg/Nm3 5  mg/Nm3 
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STP Outlet 

Sr. No. Test Parameter Unit MDL 

1 pH @ 25 ° C -- 2 

2 Total Suspended Solids  mg/L 4 

3 Biochemical Oxygen Demand (BOD)  (5 days at 20 ° C) mg/L 1 

4 Residual chlorine mg/L 0.1 

5 Fecal Coliform MPN/100 <2 

 

ETP Outlet 

Sr. No. Test Parameter Unit MDL 

1 Colour  Pt. Co. Scale 5 

2 pH @ 27 ° C -- 2 

3 Temperature  0C 5 

4 Total Suspended Solids   mg/L 4 

5 Total Dissolved Solids  mg/L 4 

6 COD mg/L 2 

7 BOD (3 days at 27 0C) mg/L 1 

8 Chloride (as Cl) - mg/L 1 

9 Oil & Grease  mg/L 2 

10 Sulphate (as SO4) mg/L 1 

11 Ammonical Nitrogen mg/L 2 

 
          368



 

 

12 Phenolic Compound mg/L 0.1 

13 Copper as Cu mg/L 0.05 

14 Lead as Pb mg/L 0.01 

15 Sulphide as S mg/L 0.05 

16 Cadmium as Cd mg/L 0.003 

17 Fluoride as F mg/L 0.2 

18 Residual Chlorine mg/L 0.1 

19 Percent Sodium % -- 

20 Sodium Absorption ratio -- -- 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client 

: 

M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : April - 2024 

Name of Location : Village - Siracha 

ID No. : URA/ID/A-24/04/001 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  02/04/2024 55.2 21.4 15.5 20.6  -- 

2.  05/04/2024 55.5 27.2 14.2 18.3  -- 

3.  09/04/2024 54.9 26.8 12.7 16.1 17.4 BDL 

4.  12/04/2024 58.0 25.8 17.3 23.8  -- 

5.  16/04/2024 52.7 20.5 15.1 21.5  -- 

6.  19/04/2024 70.6 30.7 18.6 24.2  -- 

7.  23/04/2024 59.9 27.4 13.6 18.9   

8.  30/04/2024 49.4 18.5 16.5 22.4  -- 

Average 57.0 24.8 15.4 20.7  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM – IS: 5182 (Part 4), 1999, PM10 – IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 – IS: 5182 (Part 2), 2001, NOX – IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 
22 Edison & Hg: 2 ppbO3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : April - 2024 

Name of Location : Village – Kandagara 

ID No. : URA/ID/A-24/04/002 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide (NO2) 

µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible 

Limit (TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  02/04/2024 64.6 26.2 13.7 17.5  -- 

2.  05/04/2024 70.1 22.1 11.4 15.2  -- 

3.  09/04/2024 54.9 19.7 16.7 22.9 22.1 BDL 

4.  12/04/2024 64.2 17.1 18.3 25.7  -- 

5.  16/04/2024 42.6 25.2 15.3 21.4  -- 

6.  19/04/2024 63.2 24.4 13.5 20.1  -- 

7.  23/04/2024 50.5 19.5 19.4 26.8   

8.  30/04/2024 61.6 21.7 17.3 23.7  -- 

Average 59.0 22.0 15.7 21.7  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM– IS: 5182 (Part 4), 1999, PM10– IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2– IS: 5182 (Part 2), 2001, NOX– IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

  UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

 
Name and Address of Client 

: M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : April - 2024 

Name of Location : Village - Wandh 

ID No. : URA/ID/A-24/04/003 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  02/04/2024 58.1 26.1 16.8 22.3  -- 

2.  05/04/2024 64.8 31.2 14.6 19.4  -- 

3.  09/04/2024 64.0 30.5 18.0 22.4 26.1 BDL 

4.  12/04/2024 67.4 27.2 17.3 23.1  -- 

5.  16/04/2024 51.2 28.7 15.7 21.3  -- 

6.  19/04/2024 63.2 29.4 13.5 17.3  -- 

7.  23/04/2024 66.1 31.9 19.1 25.7   

8.  30/04/2024 75.2 29.4 18.4 24.8  -- 

Average 63.7 29.3 16.7 22.0  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : April - 2024 

Name of Location : Nr.20 MLD Plant 

ID No. : URA/ID/A-24/04/004 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10  

 µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) 

µg/M3 

Nitrogen 

Dioxide 

(NO2) 

µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) 

µg/M3 

GPCB Permissible Limit  

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1 18/04/2024 70.2 32.4 19.5 24.2 32.6 BDL 

Average 70.2 32.4 19.5 24.2 32.6 BDL 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above 

identified sample. 

   
Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 

 
 
 
 
 
   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client  : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha,  
Tal. Mundra, Dist.: Kutch.  
GUJARAT – 370 435. 

Month of Monitoring  : April - 2024 

Name of Location : Nr. Shantiniketan - 1 

ID No.                                                                                                  : URA/ID/A-24/04/005 

 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10  

 µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) 

µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1 18/04/2024 64.3 26.7 15.6 19.7 29.6 BDL 

Average 64.3 26.7 15.6 19.7 29.6 BDL 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified 

sample.  

 

Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 

 
 
 
 
 
UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client 

: 

M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : May - 2024 

Name of Location : Village - Siracha 

ID No. : URA/ID/A-24/05/001 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  03/05/2024 56.9 28.3 14.3 19.8  -- 

2.  07/05/2024 53.1 17.7 16.2 21.6 17.6 BDL 

3.  10/05/2024 65.1 24.1 18.2 25.3  -- 

4.  14/05/2024 58.3 26.7 15.9 22.6  -- 

5.  17/05/2024 51.5 16.1 14.5 19.2  -- 

6.  21/05/2024 60.9 24.0 17.3 23.5  -- 

7.  24/05/2024 68.4 31.9 13.7 17.2  -- 

8.  28/05/2024 56.8 28.0 19.5 26.8  -- 

9.  31/05/2024 50.1 31.6 16.5 24.1  -- 

Average 57.9 25.4 16.2 22.2  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM – IS: 5182 (Part 4), 1999, PM10 – IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 – IS: 5182 (Part 2), 2001, NOX – IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 
22 Edison & Hg: 2 ppbO3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : May - 2024 

Name of Location : Village – Kandagara 

ID No. : URA/ID/A-24/05/002 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide (NO2) 

µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible 

Limit (TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  03/05/2024 68.5 34.4 16.1 22.6  -- 

2.  07/05/2024 50.0 29.6 14.4 18.3 22.6 BDL 

3.  10/05/2024 66.7 32.4 12.1 16.5  -- 

4.  14/05/2024 52.9 29.8 17.4 23.8  -- 

5.  17/05/2024 70.8 38.2 20.6 28.1  -- 

6.  21/05/2024 55.0 33.5 18.2 24.9  -- 

7.  24/05/2024 53.6 27.8 14.3 21.1  -- 

8.  28/05/2024 50.2 25.0 19.2 26.5   

9.  31/05/2024 67.7 33.0 17.5 24.3  -- 

Average 59.5 31.5 16.6 22.9  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM– IS: 5182 (Part 4), 1999, PM10– IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2– IS: 5182 (Part 2), 2001, NOX– IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

  UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

 
Name and Address of Client 

: M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : May - 2024 

Name of Location : Village - Wandh 

ID No. : URA/ID/A-24/05/003 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  03/05/2024 53.9 23.7 14.3 18.9  -- 

2.  07/05/2024 56.0 31.5 18.2 24.3 28.9 BDL 

3.  10/05/2024 54.8 30.4 17.6 23.6  -- 

4.  14/05/2024 70.4 30.3 19.3 26.3  -- 

5.  17/05/2024 73.2 37.5 15.5 21.1  -- 

6.  21/05/2024 63.7 23.4 13.8 18.5  -- 

7.  24/05/2024 52.4 28.4 18.9 23.6  -- 

8.  28/05/2024 73.8 31.9 20.1 27.3   

9.  31/05/2024 62.3 27.8 16.5 22.4  -- 

Average 62.3 29.4 17.1 22.9  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 

 
          377



 
 
 
 
 
 
 
 
 

Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client 

: 

M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : June - 2024 

Name of Location : Village - Siracha 

ID No. : URA/ID/A-24/06/001 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  04/06/2024 61.7 29.4 13.2 18.5  -- 

2.  07/06/2024 60.9 28.1 17.9 24.2  -- 

3.  11/06/2024 53.4 27.3 15.8 21.1  -- 

4.  14/06/2024 59.4 28.2 16.3 23.7  -- 

5.  18/06/2024 45.9 23.0 12.8 16.5 15.1 BDL 

6.  21/06/2024 54.8 21.4 15.2 19.7  -- 

7.  25/06/2024 Due to Rainfall Monitoring not Performed 

8.  28/06/2024 Due to Rainfall Monitoring not Performed 

Average 56.0 26.2 15.2 20.6  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM – IS: 5182 (Part 4), 1999, PM10 – IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 – IS: 5182 (Part 2), 2001, NOX – IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 
22 Edison & Hg: 2 ppbO3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : June - 2024 

Name of Location : Village – Kandagara 

ID No. : URA/ID/A-24/06/002 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide (NO2) 

µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible 

Limit (TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  04/06/2024 50.6 22.0 16.5 21.8  -- 

2.  07/06/2024 60.5 26.5 15.6 17.2  -- 

3.  11/06/2024 71.5 31.5 18.9 26.3  -- 

4.  14/06/2024 54.2 22.1 16.4 22.5  -- 

5.  18/06/2024 48.8 25.5 15.9 20.7 20.6 BDL 

6.  21/06/2024 56.9 24.7 14.7 16.5  -- 

7.  25/06/2024 Due to Rainfall Monitoring not Performed 

8.  28/06/2024 Due to Rainfall Monitoring not Performed 

Average 57.1 25.4 16.3 20.8  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM– IS: 5182 (Part 4), 1999, PM10– IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2– IS: 5182 (Part 2), 2001, NOX– IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

  UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

 
Name and Address of Client 

: M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : June - 2024 

Name of Location : Village - Wandh 

ID No. : URA/ID/A-24/06/003 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  04/06/2024 62.5 27.0 17.9 20.4  -- 

2.  07/06/2024 54.1 28.8 19.5 23.6  -- 

3.  11/06/2024 54.9 32.0 16.2 19.7  -- 

4.  14/06/2024 68.5 35.5 17.2 22.9  -- 

5.  18/06/2024 52.5 23.6 12.7 16.7 21.3 BDL 

6.  21/06/2024 62.0 26.9 15.8 21.3  -- 

7.  25/06/2024 Due to Rainfall Monitoring not Performed 

8.  28/06/2024 Due to Rainfall Monitoring not Performed 

Average 59.1 29.0 16.6 20.8  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : June - 2024 

Name of Location : Nr.20 MLD Plant 

ID No. : URA/ID/A-24/06/004 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10  

 µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) 

µg/M3 

Nitrogen 

Dioxide 

(NO2) 

µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) 

µg/M3 

GPCB Permissible Limit  

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1 17/06/2024 61.3 27.1 15.6 24.1 32.1 BDL 

Average 61.3 27.1 15.6 24.1 32.1 BDL 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above 

identified sample. 

   
Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 

 
 
 
 
 
   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client  : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha,  
Tal. Mundra, Dist.: Kutch.  
GUJARAT – 370 435. 

Month of Monitoring  : June - 2024 

Name of Location : Nr. Shantiniketan - 1 

ID No.                                                                                                  : URA/ID/A-24/06/005 

 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10  

 µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) 

µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1 17/06/2024 55.7 22.6 13.8 19.4 26.7 BDL 

Average 55.7 22.6 13.8 19.4 26.7 BDL 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified 

sample.  

 

Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 

 
 
 
 
 
UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client 

: 

M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : July - 2024 

Name of Location : Village - Siracha 

ID No. : URA/ID/A-24/07/001 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  02/07/2024 Due to Rainfall Monitoring not Performed 

2.  05/07/2024 55.7 24.4 14.3 19.4 12.3 BDL 

3.  09/07/2024 Due to Rainfall Monitoring not Performed 

4.  12/07/2024 50.1 16.4 12.7 15.9  -- 

5.  16/07/2024 Due to Rainfall Monitoring not Performed 

6.  19/07/2024 Due to Rainfall Monitoring not Performed 

7.  23/07/2024 Due to Rainfall Monitoring not Performed 

8.  26/07/2024 Due to Rainfall Monitoring not Performed 

9.  30/07/2024 Due to Rainfall Monitoring not Performed 

Average 52.9 20.4 13.5 17.7  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM – IS: 5182 (Part 4), 1999, PM10 – IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 – IS: 5182 (Part 2), 2001, NOX – IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 
22 Edison & Hg: 2 ppbO3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : July - 2024 

Name of Location : Village – Kandagara 

ID No. : URA/ID/A-24/07/002 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide (NO2) 

µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible 

Limit (TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  02/07/2024 Due to Rainfall Monitoring not Performed 

2.  05/07/2024 53.3 26.7 13.7 18.1 18.5 BDL 

3.  09/07/2024 Due to Rainfall Monitoring not Performed 

4.  12/07/2024 55.4 20.8 15.0 17.5  -- 

5.  16/07/2024 Due to Rainfall Monitoring not Performed 

6.  19/07/2024 Due to Rainfall Monitoring not Performed 

7.  23/07/2024 Due to Rainfall Monitoring not Performed 

8.  26/07/2024 Due to Rainfall Monitoring not Performed 

9.  30/07/2024 Due to Rainfall Monitoring not Performed 

Average 54.3 23.8 14.4 17.8  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM– IS: 5182 (Part 4), 1999, PM10– IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2– IS: 5182 (Part 2), 2001, NOX– IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

  UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

 
Name and Address of Client 

: M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : July - 2024 

Name of Location : Village - Wandh 

ID No. : URA/ID/A-24/07/003 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  02/07/2024 Due to Rainfall Monitoring not Performed 

2.  05/07/2024 60.7 26.2 15.6 19.5 19.7 BDL 

3.  09/07/2024 Due to Rainfall Monitoring not Performed 

4.  12/07/2024 51.0 25.4 14.0 17.3  -- 

5.  16/07/2024 Due to Rainfall Monitoring not Performed 

6.  19/07/2024 Due to Rainfall Monitoring not Performed 

7.  23/07/2024 Due to Rainfall Monitoring not Performed 

8.  26/07/2024 Due to Rainfall Monitoring not Performed 

9.  30/07/2024 Due to Rainfall Monitoring not Performed 

Average 55.9 25.8 14.8 18.4  -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : July - 2024 

Name of Location : Nr.20 MLD Plant 

ID No. : URA/ID/A-24/07/004 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10  

 µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) 

µg/M3 

Nitrogen 

Dioxide 

(NO2) 

µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) 

µg/M3 

GPCB Permissible Limit  

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1 15/07/2024 58.2 25.2 15.6 22.1 28.9 BDL 

Average 58.2 25.2 15.6 22.1 28.9 BDL 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above 

identified sample. 

   
Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 

 
 
 
 
 
   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client  : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha,  
Tal. Mundra, Dist.: Kutch.  
GUJARAT – 370 435. 

Month of Monitoring  : July - 2024 

Name of Location : Nr. Shantiniketan - 1 

ID No.                                                                                                  : URA/ID/A-24/07/005 

 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10  

 µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) 

µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1 15/07/2024 49.8 18.9 13.8 18.5 24.3 BDL 

Average 49.8 18.9 13.8 18.5 24.3 BDL 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified 

sample.  

 

Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 

 
 
 
 
 
UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client 

: 

M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : August - 2024 

Name of Location : Village - Siracha 

ID No. : URA/ID/A-24/08/001 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  02/08/2024 Due to Rainfall Monitoring not Performed 

2.  06/08/2024 50.9 25.5 12.1 18.2 13.8 BDL 

3.  09/08/2024 Due to Rainfall Monitoring not Performed 

4.  13/08/2024 59.1 27.3 9.2 12.4 -- -- 

5.  16/08/2024 Due to Rainfall Monitoring not Performed 

6.  20/08/2024 47.9 26.4 10.7 13.5 -- -- 

7.  23/08/2024 41.8 21.5 12.6 15.7 -- -- 

8.  27/08/2024 Due to Rainfall Monitoring not Performed 

9.  30/08/2024 Due to Rainfall Monitoring not Performed 

Average 49.9 25.2 11.2 15.0 -- -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM – IS: 5182 (Part 4), 1999, PM10 – IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 – IS: 5182 (Part 2), 2001, NOX – IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 
22 Edison & Hg: 2 ppbO3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 

 
          388



 
 
 
 
 
 
 
 
 

Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : August - 2024 

Name of Location : Village – Kandagara 

ID No. : URA/ID/A-24/08/002 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 
PM2.5 µg/M3 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide (NO2) 

µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  02/08/2024 Due to Rainfall Monitoring not Performed 

2.  06/08/2024 52.4 26.0 11.6 17.0 17.2 BDL 

3.  09/08/2024 Due to Rainfall Monitoring not Performed 

4.  13/08/2024 61.6 29.6 10.2 12.4 -- -- 

5.  16/08/2024 Due to Rainfall Monitoring not Performed 

6.  20/08/2024 54.0 22.3 13.8 15.2 -- -- 

7.  23/08/2024 40.5 21.4 10.3 13.8 -- -- 

8.  27/08/2024 Due to Rainfall Monitoring not Performed 

9.  30/08/2024 Due to Rainfall Monitoring not Performed 

Average 52.1 24.8 11.5 14.6 -- -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM– IS: 5182 (Part 4), 1999, PM10– IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2– IS: 5182 (Part 2), 2001, NOX– IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

  UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

 
Name and Address of Client 

: M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : August - 2024 

Name of Location : Village - Wandh 

ID No. : URA/ID/A-24/08/003 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  02/08/2024 Due to Rainfall Monitoring not Performed 

2.  06/08/2024 50.0 25.8 15.7 19.2 17.8 BDL 

3.  09/08/2024 Due to Rainfall Monitoring not Performed 

4.  13/08/2024 67.5 29.3 11.4 17.6 -- -- 

5.  16/08/2024 Due to Rainfall Monitoring not Performed 

6.  20/08/2024 55.8 28.6 11.7 14.3 -- -- 

7.  23/08/2024 50.5 27.0 12.6 15.7 -- -- 

8.  27/08/2024 Due to Rainfall Monitoring not Performed 

9.  30/08/2024 Due to Rainfall Monitoring not Performed 

Average 56.0 27.7 12.9 16.7 -- -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : August - 2024 

Name of Location : Nr.20 MLD Plant 

ID No. : URA/ID/A-24/08/004 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10  

 µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) 

µg/M3 

Nitrogen 

Dioxide 

(NO2) 

µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) 

µg/M3 

GPCB Permissible Limit  

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1 12/08/2024 60.2 23.6 13.8 19.6 21.2 BDL 

Average 60.2 23.6 13.8 19.6 21.2 BDL 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above 

identified sample. 

   
Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 

 
 
 
 
 
   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client  : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha,  
Tal. Mundra, Dist.: Kutch.  
GUJARAT – 370 435. 

Month of Monitoring  : August - 2024 

Name of Location : Nr. Shantiniketan - 1 

ID No.                                                                                                  : URA/ID/A-24/08/005 

 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10  

 µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) 

µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1 12/08/2024 47.6 20.5 10.7 17.5 20.3 BDL 

Average 47.6 20.5 10.7 17.5 20.3 BDL 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified 

sample.  

 

Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 

 
 
 
 
 
UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client 

: 

M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : September - 2024 

Name of Location : Village - Siracha 

ID No. : URA/ID/A-24/09/001 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  03/09/2024 56.0 29.9 14.2 16.7 -- -- 

2.  06/09/2024 40.4 20.7 11.7 14.2 -- -- 

3.  10/09/2024 54.4 25.6 15.2 19.5 -- -- 

4.  13/09/2024 47.1 24.4 13.0 16.9 15.2 BDL 

5.  17/09/2024 55.4 21.1 12.8 15.4 -- -- 

6.  20/09/2024 64.5 29.0 10.5 13.9 -- -- 

7.  24/09/2024 60.2 27.0 13.7 16.2 -- -- 

8.  27/09/2024 56.3 26.3 15.6 17.8 -- -- 

Average 54.3 25.5 13.3 16.3 -- -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM – IS: 5182 (Part 4), 1999, PM10 – IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 – IS: 5182 (Part 2), 2001, NOX – IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 
22 Edison & Hg: 2 ppbO3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : September - 2024 

Name of Location : Village – Kandagara 

ID No. : URA/ID/A-24/09/002 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide (NO2) 

µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible 

Limit (TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  03/09/2024 50.5 24.6 10.2 14.5 -- -- 

2.  06/09/2024 56.3 27.4 11.2 14.6 -- -- 

3.  10/09/2024 54.5 22.4 14.8 18.5 -- -- 

4.  13/09/2024 45.8 26.2 12.7 15.3 18.9 BDL 

5.  17/09/2024 57.4 30.8 15.6 19.8 -- -- 

6.  20/09/2024 61.4 26.3 13.5 16.9 -- -- 

7.  24/09/2024 70.6 33.6 12.7 16.4 -- -- 

8.  27/09/2024 49.4 21.5 14.3 17.5 -- -- 

Average 55.7 26.6 13.1 16.7 -- -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM– IS: 5182 (Part 4), 1999, PM10– IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2– IS: 5182 (Part 2), 2001, NOX– IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 
 

  UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

 
Name and Address of Client 

: M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : September - 2024 

Name of Location : Village - Wandh 

ID No. : URA/ID/A-24/09/003 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10              

µg/M3 

PM2.5 

 µg/M3
 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1.  03/09/2024 54.2 30.5 13.3 18.5 -- -- 

2.  06/09/2024 52.6 28.1 16.2 19.6 -- -- 

3.  10/09/2024 60.1 30.4 15.4 17.1 -- -- 

4.  13/09/2024 57.1 30.3 13.0 15.7 19.8 BDL 

5.  17/09/2024 71.3 34.1 14.9 20.6 -- -- 

6.  20/09/2024 64.3 29.0 12.7 15.2 -- -- 

7.  24/09/2024 55.9 24.7 17.6 19.8 -- -- 

8.  27/09/2024 58.5 26.3 14.9 18.5 -- -- 

Average 59.2 29.2 14.8 18.1 -- -- 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified sample. 
 

Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
 

   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 
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Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Village: Tunda & Siracha, 
Tal. Mundra, Dist.: Kutch. 
GUJARAT – 370 435. 

Month of Monitoring : September - 2024 

Name of Location : Nr.20 MLD Plant 

ID No. : URA/ID/A-24/09/004 
 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10  

 µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) 

µg/M3 

Nitrogen 

Dioxide 

(NO2) 

µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) 

µg/M3 

GPCB Permissible Limit  

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1 16/09/2024 67.6 25.9 15.2 22.4 25.8 BDL 

Average 67.6 25.9 15.2 22.4 25.8 BDL 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above 

identified sample. 

   
Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 

 
 
 
 
 
   UniStar Environment & 
   Research Labs Pvt. Ltd. 

                                                                                                          
    (Authorized Signatory) 

  

 
          396



 
 
 
 
 
 
 
 
 

Monthly Average Report 
AMBIENT AIR MONITORING 

 

 
 

Name and Address of Client  : M/s. Adani Power Limited, Mundra 
Village: Tunda & Siracha,  
Tal. Mundra, Dist.: Kutch.  
GUJARAT – 370 435. 

Month of Monitoring  : September - 2024 

Name of Location : Nr. Shantiniketan - 1 

ID No.                                                                                                  : URA/ID/A-24/09/005 

 

Sr. 

No. 
Sampling Date 

Concentration in Ambient Air (g /m3) 

PM10  

 µg/M3 

PM2.5 

µg/M3 

Sulphur 

Dioxide 

(SO2) µg/M3 

Nitrogen 

Dioxide 

(NO2) µg/M3 

Ozone (O3) 

µg/M3 

Mercury 

(Hg) 

µg/M3 

GPCB Permissible Limit 

(TWA for 24 hrs.) 
100 60 80 80 100 N.A. 

1 16/09/2024 58.4 23.5 12.8 19.4 22.6 BDL 

Average 58.4 23.5 12.8 19.4 22.6 BDL 

Remark: Calibrated equipment & instruments were used during monitoring & analysis of above identified 

sample.  

 

Analysis Method Reference: SPM - IS: 5182 (Part 4), 1999, PM10 - IS: 5182 (Part 23), 2006, PM2.5- Guidelines by 
CPCB (Vol-1), SO2 - IS: 5182 (Part 2), 2001, NOX - IS: 5182 (Part 6), 2006, Hg: AAS by VGA Method -3112 B APHA 22 
Edison & Hg: 2 ppb O3: IS – 5182 (Part 9) 2009Ozone BDL limit: 5 µg/m3 
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    (Authorized Signatory) 
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Creek System (before & after )

As per Marine EIA of Waterfront Development project,
prominent creek system in the study region are

1. Kotdi 

2. Baradimata 

3. Navinal 

4. Bocha

5. Mundra (Oldest port (Juna Bandar) leading to bhukhi

river)
All above creeks are in existence and well functioning as on
date.
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Creek System – As per toposheet 

Survey of 1982

1

1
2

3

4

5

2
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Creek System – As per WFDP EIA

1

2

4

3

5
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`

Creek System – As per 2011 Map of MoEF

1

1
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Creek System – As per 2011 Map of MoEF

2

3

4

5

2
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Culverts & Bridge
APSEZL has so far constructed 19 culverts having total length of approx.  
1100 m and total cost of Rs. 20 Crores. 

EW-1 EW-2 EW-3 EW-4

EW-5 EW-6 EW-7 EW-8

EW-9 EW-10 EW-11 EW-12
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Culverts & Bridge

EW-13 EW-14 EW-15 EW-16

EW-17 EW-18 EW-19 EW-20

EW-17 EW-18 EW-19 EW-20
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Three RCC Bridges have been
constructed over Kotdi creek
with total length of 230 m and
cost of Rs. 10 Crores.
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Outfall of APSEZL and free flowing Kotdi Creek

Outfall of 
APSEZL

Kotdi
Creek
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Adani Ports and Special Economic Zone Ltd Tel   +91 2838 25 5000 
Adani House,     Fax  +91 2838 25 51110 
PO Box No. 1    info@adani.com 
Mundra, Kutch 370 421   www.adani.com 
Gujarat, India 
CIN: L63090GJ1998PLC034182 
 
Registered Office: Adani Corporate House, Shantigram, Nr. Vaishno Devi Circle, S.G. Highway, Khodiyar, Ahmedabad – 
382421, Gujarat, India 

Photographs showing Control Measures for Fugitive Dust Emission 
 

 

 

 
Water Sprinkling on Coal Hip  Water Sprinkling on Open Area 

 

 

 
Dry Fog Dust Suppression System  Water Sprinkling on Road side 

  

 

 
Closed Silos for Truck & Wagon Loading  Closed Conveyer System 

 

 

 
Wind Breaking Wall 16m Height 
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Adani Ports and Special Economic Zone Ltd Tel   +91 2838 25 5000 
Adani House,     Fax  +91 2838 25 51110 
PO Box No. 1    info@adani.com 
Mundra, Kutch 370 421   www.adani.com 
Gujarat, India 
CIN: L63090GJ1998PLC034182 
 
Registered Office: Adani Corporate House, Shantigram, Nr. Vaishno Devi Circle, S.G. Highway, Khodiyar, Ahmedabad – 
382421, Gujarat, India 

 

 

 
Mechanized Handling System 

 

 

 
Coal Transportation through Covered Truck & Rail Wagon 

 

 

 
Dump Pond with Drainage System 

 

 

 
Dust Sweeping through Road Sweeping Machine 
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Adani Ports and Special Economic Zone Ltd Tel   +91 2838 25 5000 
Adani House,     Fax  +91 2838 25 51110 
PO Box No. 1    info@adani.com 
Mundra, Kutch 370 421   www.adani.com 
Gujarat, India 
CIN: L63090GJ1998PLC034182 
 
Registered Office: Adani Corporate House, Shantigram, Nr. Vaishno Devi Circle, S.G. Highway, Khodiyar, Ahmedabad – 
382421, Gujarat, India 

Photographs showing Green Belt / Plantation 
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Environ Towers, 60/4, 4th Floor,
Hosur Road, Konappana Agrahara,
Electronic City, Bangalore-560 100. India.
Tel:+91-80-2852 2191, +91-94497 50282
Fax:+91-80-2852 2192
E-mail:environ@environsoftware.com, environ@environcs.com

T.R Residency, No.A/T-1,
3rd Floor,Sao Paulo,
Taleigao, GOA-403 002. India.
Tel:+91-832-2452069

Corporate Office:

Branch Office:

  www.environsoftware.com
 www.environinfotech.com
 www.environtechnologies.com

JULY 2022

#60/4, Environ Towers,4th Floor,  Hosur Main Road, Electronic City, Bangalore - 560 100

RISK ASSESSMENT STUDY AND PREPARATION OF CONTINGENCY 
PLAN FOR MARINE OIL SPILLS AT ADANI PORTS AND SPECIAL 
ECONOMIC ZONE LTD., MUNDRA

  Client

Final Report

ADANI PORTS AND SPECIAL ECONOMIC ZONE LTD
Mundra
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Risk assessment study and preparation of contingency plan for marine oil spills at Adani Ports & 
Special Economic Zone Ltd, Mundra  

 

 

Adani Ports and Special 

Economic Zone Ltd, Mundra 
Conetnts 

Rev.No: 03 Dt: 30th July 2022 

Doc No:  ENVR 2022-003-R3 

 

Certificate of Endorsement 
I hereby certify that: 
 

1. The oil spill contingency plan for the facility under my charge has been prepared with due 
regard to the relevant international best practices, international conventions, and 
domestic legislation. 
 

2. The nature and size of the possible threat including the worst-case scenario, and the 
resources consequently at risk have been realistically assessed bearing in mind the 
probable movement of any oil spill and clearly stated. 
 

3. The priorities for protection have been agreed, taking into account the viability of the 
various protections and clean up options and clearly spelt out. 
 

4. The strategy for protecting and cleaning the various areas have been agreed and clearly 
explained. 
 

5. The necessary organization has been outlined, the responsibilities of all those involved 
have been clearly stated and all those who have a task to perform are aware of what is 
expected of them. 
 

6. The levels of equipment, materials and manpower are sufficient to deal with the 
anticipated size of spill. If not, back-up resources been identified and, when necessary, 
mechanisms for obtaining their release and entry to the country have been established. 
 

7. Temporary storage sites and final disposal routes for collected oil and debris have been 
identified. 
 

8. The alerting and initial evaluation procedures are fully explained are fully explained as 
well as arrangement for continual review of the progress and effectiveness of the clean-
up operation. 

 
9. The arrangement for ensuring effective communication between shore, sea and air have 

been described. 
 

10. All aspects of plan have been tested and nothing significant found lacking. 
 

11. The plan is compatible with plans for adjacent areas and other activities. 
 

12. The above is true to the best of my knowledge and belief. 
 

13. I undertake to keep the plan updated at all times and keep the Indian Coast Guard 
informed of any changes through submissions of a fresh certificate of endorsement. 

 
Seal     Signature   : 

Name 
Designation : Dy. Conservator 
Organization: Adani Ports and SEZ Limited, Mundra 

Date:                                                       
Place: 
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CONTINGENCY PLANNING COMPLIANCE CHECKLIST 

Port Authority:   Adani Ports & SEZL 

                                        Description Compli
ed Yes/ 
No 

Remarks 

RISK ASSESSMENT 
1 Whether the facility produces/ handles/ uses/                          

imports/ stores any type of petroleum product 
Yes Petroleum products are 

directly transferred from 
vessels through pipelines 

2 Whether risk assessment is done Yes Chapter-2 Page No. 17 & 
Chapter-4 Part-B report 

3 Who did the risk assessment  Environ Software Pvt Ltd 
4 Whether maximum volume of oil spill that can 

occur in the worst-case scenario is considered 
Yes 25000 T Chap2, refer Para 

2.5.3-page No: 21 & 
Chapter-4 Part-B report 

5 Whether relative measure of the probability and 
consequences of various oil spills including worst 
case scenario are taken into account 

Yes Chapter2 refer para 2.5.3 
Page No. 23 & Chapter-4 
Part-B report 

6 Whether all types of spills   possible in the facility 
are considered including Grounding, Collision, 
Fire, Explosion, Rupture of hoses 

Yes Chapter2 refer para 2.1.1 
Page No. 17 & Chapter-4 
Part-B report 

7 Please specify the list of oils considered for risk 
assessment 

Crude, 
HSD & 
Fuel Oil 

Chapter2 refer para 2.8 
Page No. 24 & Chapter-4 
Part-B report 

8 Whether the vulnerable areas are estimated by 
considering maximum loss scenario and weather 
condition 

Yes Chapter2 refer para 2.12 
Page No. 31 

9 Whether impacts on the vulnerable areas are 
made after considering the Marine protected 
areas, population, fishermen, saltpans, 
mangroves, corals and other resources within 
that area 

Yes Chapter2 refer para 2.12- & 
2.13-Page No. 31,32 & 
Chapter-3 Part-C report 

10 Whether measures for reduction of identified high 
risks are included by reducing the consequences 
through spill mitigation measures 

Yes Chapter7 refer fig.7.1 Page 
No. 66 

11 Whether steps have been considered to reduce 
risks to the exposed population by increasing 
safe, distances by acquiring property around the 
facility, if possible 

Yes Chapter 7 refer fig 7.1 Page 
No. 66 

12 Whether risk levels are established for each 
month after considering the probability with tide 
and current and consequences of each such spill 

NA  

13 Whether prevention and mitigation measures are 
included in the plan 

Yes Chapter8 refer para 8.1 
Page No 84 

14 Whether the spill may affect the shoreline.  
(length of the shoreline with coordinates) 

Yes Part-B report, chapter 5-OS 
modelling tables (Jan, July, 
Oct) page nos. 58-66 

15 Whether time taken the oil spill to reach ashore Yes Part-B report, chapter 5-OS 
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in each quantity of spill in various months are 
mentioned in the plan 

modelling tables (Jan, July, 
Oct) page nos. 58-66 

16 Whether sensitivity mapping has been carried 
out 

Yes Part-C report, chapter 3, 
refer para 3.1-page no. 5 

17 Does the sensitivity mapping clearly identify   the 
vulnerable areas along with MPAs, corals, 
fishermen community, saltpans, mangroves and 
other socio- economic elements in the area 

Yes Part-C report chapter 3, refer 
para 3.1-page no. 5 

18 Do the sensitivity maps indicate area to be 
protected on priority 

Yes Part-C report Annexure-1 
refer fig A.1.8-page no. 37 

19 Does the map indicate boom deployment 
locations 

Yes Part-C report Annexure-1 
refer fig A.1.1(a), (b)-page 
no. 35 

20 Whether any Marine. Protected Area will be 
affected 

Yes Part-C report chapter 3, refer 
para 3.15-page no. 17 

21 Whether total number of fishermen likely to be 
affected is mentioned in the plan 

No  

22 Whether any saltpan  in  the  area  is  going  to  
be affected 

No  

23 Whether any mangroves in the area will be 
affected by a spill 

No  

Preparedness   
24 Whether any containment equipment is available Yes Chapter4, refer para 4.2 

Page No. 43 
25 Whether any recovery equipment is available                                        Yes Chapter4 refer para 4.2 

Page No. 43 
26 Whether the facility is having any temporary 

storage capacity 
Yes Chapter4 refer para 4.1 

Page No. 43 
27 Whether location of the oil spill response 

equipment is mentioned in the plan 
Yes Chapter4 refer para 4.1 

Page No. 43 
28 Whether suitable vessels available for deploying 

the boom, skimmer etc 
Yes Chapter4 refer para 4.4 

Page No. 44 
29 Whether OSD held with facility                                                                 Yes 5000 Ltrs – Page No: 50 
30 Whether  the OSD held with the facility is  

approved for use in  Indian waters 
Yes  

31 Whether  the facility  has  MoU with other 
operators for tier-1  preparedness 

Yes Oil companies, HMEL 
Operators 

32 Whether the l is t  of  oil  spill  response  
equipment available with each agency in  MoU 
is deliberated 

Yes Chapter 9 refer para 9.1 
page no. 89 

33 Whether the facility has any MoU with private 
OSRO 

Yes Chapter 9 refer para 9.4 
page no. 91 

34 Whether the procedure for evoking the mutual aid 
is clearly described in the plan 

Yes  

35 Whether additional manpower is available Yes Chapter 10 refer para 10.2.3 
page no. 106 

36 Whether list of approved recyclers is mentioned in 
the plan 

Yes Chapter 10 refer para 10.2.1 
Page No 105 

37 Whether NEBA (Net Environmental Benefit Yes Part-D report, chapter 1, 

 
          416



 
Risk assessment study and preparation of contingency plan for marine oil spills at Adani Ports & 
Special Economic Zone Ltd, Mundra  

 

 

Adani Ports and Special 

Economic Zone Ltd, Mundra 
Conetnts 

Rev.No: 03 Dt: 30th July 2022 

Doc No:  ENVR 2022-003-R3 

 

Analysis) has been undertaken refer 1.2-page no. 2 
38 Whether the areas  from  priority  protection   have 

identified in the plan 
Yes Part-D report, chapter 2, 

refer para 2.2-page no. 13 
39 Whether relevant authorities and stakeholders 

were consulted for NEBA and during the areas for 
priority protection 

Yes Part-D report chapter 3 

40 Whether District administration has been 
appraised of the risk impact of oil spills? 

Yes Part-D report 

Action Plan   
41 Whether the plan outlines procedure for reporting 

of oil spills to Coast Guard 
Yes Chapter 2, refer para 2.6-

page no. 22 
42 Whether the oil spill response action  is clearly 

mentioned 
Yes Chapter 3, refer para 3.1-

page no. 36 
43 Whether  the action plan includes all duties to be 

attended in connection with an oil spill 
Yes Chapter 3, refer para 3.1 

page no. 36 
44 Whether the action plan includes key personnel 

by their names and designation viz. COO, ICO 
Yes Chapter 5-page no. 54 

45 Whether alternate coverage is planned to take 
care of the absence of a particular person [in 
cases where action plan is developed basis 
names] 

Yes  

46 Whether  the  plan  includes assignment  of all key 
coordinators viz.  the  Communication Controller, 
Safety Coordinator, Emergency management 
team, Administration and Communication 
Coordinator and Safety Coordinator 

Yes Chapter 10 page no. 93 

47 Whether contact directory containing numbers of 
key response and management personnel is  
intimated in the plan 

Yes Chapter10 Page No. 93 

48 Whether approved recyclers are identified for 
processing recovered oil and oily debris 

Yes Chapter10 Page No. 104 

49 Whether the shoreline likely to  be  affected  is 
identified 

Yes  

50 Whether final report on the incident is submitted to 
CGHQ as per NOS-DCP 2015 
 

NA  

51 Whether the spill incident and its consequences 
are informed  to  fishermen  and  other   NGOs   
for environment protection through media 

NO  

Training and Exercises   
52 Whether mock fire I emergency response drills 

are specified in the plan 
Yes Chapter 5 refer para 5.2, 

page no. 54 
53 Whether the mock drills cover all types of 

probable oil spills 
Yes Chapter 5 refer para 5.2, 

page no. 54 
54 Whether the plan mentions list of trained 

manpower 
Yes Chapter 5 refer para 5.3, 

page no. 55 
55 Whether records  for periodic  mock  drills  are 

maintained in a well defined format 
Yes Quaterly 

56 Whether   the  plan  to  updated  according to  the 
findings in  mock-drills and exercises 

Yes  
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57 What  is  the frequency   of  updatron /  review  of 
contingency plan? 

Yes As an when required 

58 Periodicity of joint exercise with mutual aid 
partners 

Yes  

59 Frequency of mock-drills for practice Yes Twice in a year  
Chapter 12 
Page no.131 

60 Whether the records for periodic mock drills are 
maintained in a well defined format 

Yes Chapter 5 

61 Frequency of updation / review of contingency 
plan 

Yes As an when required 

 
We, hereby, declare that the all information appended above and true and correct to my knowledge or belief 
 
 
Date                                                                              Chief Conservator / Installation Manager 

VERIFIED 
 
Date                                                                                                 
 

 
(District Commander ICG)                                                                                                       

or his representative 

Date 
 

Regional Commander 
ICG)or his representative 
 

 
This is to state that at the request of Adani Ports & SEZL (AP &SEZL), the undersigned persons 

have prepared the Oil Spill Contingency Plan (OSCP). This OSCP has been prepared for oil 

spillage assessed based on the Risk Assessment carried out for various Port activities including 

loading / unloading operations of Crude / HSD / FO at berths, SPM, subsea pipeline leakage and 

Vessel collision / Grounding. 
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CONFIDENTIALITY CLAUSE 

 
The report has been prepared based on studies 1. Hydrodynamic, 2. Oil Spill fate and weathering 

characteristics 3. Environmetal Senstivity Mapping and 4.  NEBA carried out for preparation of 

OSCP for Adani Ports & SEZL as per the work order dated 19th February, 2022 and is considered 

confidential. No part of this report may be release to any outside organization unless explicity 

advisied by the owners in writing. 

 
Issued By: 
Environ Software Pvt Ltd 
 
Prepared by 
 
Dr N M Anand                   Dr G S Reddy                                  Dr. Rashmi 
 
 
Reviewed by 
Ms. Smitha, Environmental Engineer 
 
Report Revision Record 
 

Document No. ENVR 2022-003-R1  Page:   
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Introduction of  
 
 

 
 

Environ Software (P) Ltd was incorporated in October 
1998 and is located at Bangalore- the Silicon Valley of 
INDIA. It has a team of highly skilled and dedicated staff, 
specializing in Coastal Engineering, Hydraulics, Mechanical 
Engineering and Computer Science & Engineering. Environ 
is a multi-disciplinary software development and 
consulting firm focusing primarily on solutions to 
problems involving Air, Water and Soil pollution through 
the in-house, state-of-the-art computational tools. It is 
capable of solving a wide variety of coastal and marine 
pollution related problems that include prediction of 
currents and tides, flood forecasting, morphological 
changes of estuarine bed and effects on marine 
population due to discharge of various industrial 
pollutants and construction of marine structures.  
 
The company is also capable of predicting the spread of 
various pollutants in air media, emitted from the 
industries and vehicles. Environ also provides numerical 
solution to the problems related to sub-surface flows and 
transport of pollutants. The company also provides full 
service on field monitoring studies to measure and asses 
conditions in oceans, coastal areas, lakes, rivers and in air 
pollution monitoring. 
      
Apart from dealing with complex environmental issues 
the company is developing a sophisticated Computational 
Fluid Dynamics (CFD) software, with appropriately chosen 
numerical methods and physical models for solving Fluid 
flow, Heat Transfer and    Radiation problems. It is capable 
of solving incompressible, compressible, and two phase  
 

STRATEGIC AREAS 
 
Scientific Simulation Software 
Scientific simulation software products are self-contained, 
absolutely user friendly and integrated with pre- and post 
processor utilities. 
 
➢ Air Pollution Simulation Models (APSM) 
➢ Surface Water Pollution Simulation Models (SWPSM) 
➢ Ground Water Pollution Simulation Models (GWPSM) 
➢ Noise Pollution Simulation Models (NPSM) 
➢ Fluid Dynamics Simulation Models (FDSM) 

 

Consultancy Services offered  
 

Hydrodyn™ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
flows  etc,  with different  integrated solvers. The 
company is also concentrating on the development of 
dedicated software for a specific application because 
the user is more oriented in many other things than 
looking for new developments in numerical methods.  

 
Environ products are absolutely user friendly which 
requires minimal training. The highlights of the 
products of Environ are interactive, high quality Pre- 
and Post-Processor utilities which promises enhanced 
performance.  
 
Environ was developed softwares for Library 
Automation, Institutional Management and Company 
Automation etc. based on     client/Server, Internet/ 
e-Business and Wireless Application tools.  
 
 
 
 
Internet and e-Business Development 
 
➢ Complete e-business solution 
➢ Business to Customer and Business to Business 

Solutions 
➢ Web Design and Consultancy 
➢ Support & Maintenance of launched web sites 
➢ Wireless Applications 
 

Client/Server Applications 

 

ABOUT ENVIRON 
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➢ Modelling of Air, Water, Ground Water Pollution & 
Fluid Dynamic and   Heat Transfer Applications 

➢ Environmental Modelling & Impact Assessment 
➢ Risk Assessment/Analysis 

➢ Hazardous Waste water Management 

 
➢ Library Management System for complete library 

automation 
➢ Customized Application Development viz.  

Inventory control, Accounts etc. 

➢ Medical Transcription Monitoring System 

1. Development of Scientific Simulation Software for 

➢ Air Pollution, Surface Water pollution and Ground Water Pollution and Noise pollution 

problems 

2. Consultancy Services offered for 
➢ Modelling of Air, Water, Ground Water Pollution & Fluid Dynamic and Heat Transfer 

Applications 

➢ Environmental Modelling & Impact Assessment 

➢ Risk Assessment/Analysis, Hazardous Waste water Management 

3. Internet and e-Business Developmentr 
➢ Complete e-business solution 

➢ Business to Customer   and Business to Business Solutions 

➢ Web Design and Consultancy 

➢ Support & Maintenance of launched web sites 

➢ Wireless Applications 

4. Client/Server Applications 

➢ Library Management System for complete library automation 
➢ Customized Application Development viz.  Inventory control, Accounts etc. 
➢ Medical Transcription Monitoring System. 
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ABBREVIATIONS 
 

ADIOS            Automated Data Inquiry for Oil Spills 
CC Communications Coordinator 
CCA  Central Coordinating Authority 
CGHQ Coast Guard Head Quarters 
CIC Chief Incident Controller 
CISF Central Industry Security Force 
CMG Crisis Management Group 
CMT  Crisis Management Team 
COC Communication and Operations Center 
CTTL Chemical Terminal Trombay Ltd. 
DCA District Coordinating Authority 
DCC District Contingency Committee 
DHQ Coast Guard District Head Quarters 
DNV Det Norske Veritas 
ECC Emergency Control Center 
EG Environment Group 
ESI Environmental Sensitivity Index 
HFO Heavy Fuel Oil 
HM Harbour Master 
IAP Incident Action Plan 
IC Incident Controller 
IDRN Indian Disaster Resource Network 
IM Incident Manager 
IMD India Meteorological Department 
IMO International Maritime Organization 
IMT  Incident Management Team 
IOCL Indian Oil Corporation Ltd. 
IPIECA International Petroleum Industry Environmental Conservation Association 
JD Jawahar Dweep 
LAG Local Action Group 
LCA Local Combat Agency 
LO Logistics Officer 
LST Local Action Group Support Team 
MARPOL 
73/78  

International Convention for the Prevention of Pollution from ships 1973 as modified 
by the protocol of 1978 

MMd Mercantile Marine Department 
MoU Memorandum of Undertaking 
MPC Marine Pollution Coordinator 
MRU Marine Response Unit 
NEBA Net Environmental Benefit Analysis 
NFPA National Fire Protection Association  
NOS-DCP National Oil Spill Disaster Contingency Plan 
NRT National Response Team 

OPRC 
Convention 

International Convention on Oil Pollution Preparedness, Response and Co-
operation 1990 

OSC On screen Coordinator 
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OSD Oil Spill Dispersant 
OSR Oil Spill Response 
OSRO Oil Spill Response Organization 
OSRO-M Oil Spill Response Organization-Manager 
OSRO-S Oil Spill Response Organization-Specialist 
PC Port Control 
POC Participating Oil Company 
POL Petroleum, Oil and Lubricants 
SA Statutory Agency 
SC Shoreline Coordinator 
SCBA Self-Contained Breathing Apparatus 
SRV Spill Response Vessel 
UNCLOS United Nations Convention on Laws of the Sea 
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OILSPILL CONTINGENCY PLAN 
 
Contingency Chart to deal with Oil Spill 
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PREFACE 

Adani Ports and SEZ Limited, Mundra has been awarded the project to M/s Environ Software Pvt 

Ltd to carry out the Risk Assessment Study, Sensitivity area mapping and preparation of Oil Spill 

Contingency Plan for Tier-1 Oil Spill Response (OSR) facility for Adani Mundra Ports & SEZL. 

This report contains the Strategy Plan& operation plan which describes the scope of the plan 

including geographical coverage, oil spill modeling studies, perceived risks, spill response and 
clean-up strategy, equipment, storage facilities, responsibilities and action plans, communication, 

etc.  

The report also presents the characteristics and weathering processes of oil, the impact of oil 

spills on the marine environment and agencies to be informed in case of emergency. The report 

elaborates on the strategy plan for the oil spill as per IMO guidelines as well as the responsibilities 

of regional and national oil spill combating agencies. 

Marine stativity Atlas has been prepared for areas all along the coasts of Gulf of Kutch region. 

Environmental sensitivity mapping also done based on the available data of environmental, 
biological and industrial information. 

The report also includes specific instructions for responders, once the spill occurs, response plan 

based on NEBA studies for combating operations for spilled oil. This is to ensure that emergency 

action by responders gets underway promptly and in an orderly manner. The statutory 

regulations, area operations, training and competence also included in the report. 

We express our gratitude to Mr.Yogesh Nandaniya, Mr. Sudhakar Singh, Capt. Sachin Srivastava 

Head-Marine Services, Mr. Sanjay Kewalramani COO-TAHSL, Capt. Rajat Garg, Mr. Mangal 
Choudhary of Adani Ports & SEZ Ltd for their assistance and suggestions during the preparation 

and successful completion of this project. We are thankful to the above officers for providing 

information on oil spill contingency plan and acknowledge the valuable information provided by 

them. 

                                                                                        Dr. G. S. Reddy 
                                            (Managing Director) 
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EXECUTIVE SUMMARY  

Adani Port and SEZ Limited, Mundra handles the majority of its Cargo and Liquid products traffic 

through the South and West port terminals. There are several berths and Jetties at Mundra for 

berthing of cargos. Two subsea pipelines connect the onshore to the IOCL, HEML SPMs. There 

are 11 Container Berths, 16 Multi-purpose Berths, 1 LNG Jetty and two SPMs with back-up 

facilities at Mundra for berthing cargo vessels and oil tankers. Two subsea pipelines connect the 

SPMs (IOCL and HMEL) to onshore oil terminals at Mundra.  

The location of Cargo Berths, SPMs and marine facilities are situated at AP &SEZL at 

approximately Easting (m) Easting (m) 572000 and Northing (m) 2515500. The berths are 
Located in the North bank of Gulf of Kutch at Mundra. The berths are operating for cargo 

operability and potential to meet the future trends. Sufficient clearance to the existing 

surroundings has been maintained, including a minimum encroachment into the greenbelt and 

adequate distance to populated areas. The layout of the complex allows space for future 

extension, without compromising desired safety separation distances within the complex or to 

adjacent port activities. 

The main objective of the study to carryout risk analysis of oil spills for various activities of port 
operations and to the assess the impact of major accidental hazards from the facilities on the 

marine population and property within and outside the battery limit of the facilities and on coastal 

environment. Results of the study will be useful in preparation of response plan for containment of 

oil spills, in case of that may occur during loading / unloading operations / accidents.  The results 

will also be useful in developing a meaningful emergency and response plan. 

At present Adani Port and SEZ Limited, Mundra has responsibility to deal with Tier-1 oil spill 

within port limits. The Adani Port and SEZ Limited, Mundra has entered into MOU with 

neighboring ports and others to deal with Oil spills. The funding is by ports and others. The 
Consultant assessed the OSR Equipment available with the Port and agencies in the vicinity of 

Adani Port and SEZ Limited, Mundra. The existing mechanism to deal with Tier-1 oil spill 

response through a specialist agency (where there is no capital cost and manpower by the Adani 

Port and SEZ Limited, Mundra is appropriate in the present circumstances. 

Based on Gap Analysis a new Equipment list is suggested which incorporates some of the 

recommendations of NOS DCP-2018 and a comparative chart provides justification for the 

variance from NOS DCP-2018. 
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The following studies were carried out as integral part of Oil Spill 

Contingency Plan 

A. Quantitative Risk Assessment of oil spill for AP & SEZL 

The oil spill risks at Adani Port and SEZ Limited, Mundra are evaluated consideration of 

probability of a spill occurring and the consequences. The risk assessment has been made 

considering many factors i.e. Frequency of vessel movement, Operation time of the port, Vessel 

condition, Performance of vessel crew, Traffic density, Weather conditions, Type of oils handling, 

relevant past data, identification of Hazard, Frequency, Consequence and risk estimation. 

After carrying out the detailed study of offshore facilities which include the surface facilities viz., 

platforms, berths / Jetties, vessels and subsurface pipelines and all other associated infrastructure 

required for port operations of Adani Port and SEZ Limited, Mundra the following are the causes 
of spill scenarios are identified. 

➢ Operations at Berth  

➢ Spills due to Collision/Grounding in the Tanker route  

➢ Bunker/ fuelling operations  

➢ Ship distress / sinking  

➢ Spill due to rupture in subsea pipeline corridor (size of crack-1”) 

➢ Rupture of export line due to movement and landing along the coast. 
➢ Bunkering of HSD / Crude for vessels 

Based on the above factors and failure frequency of port operation facilities, the following spill 

quantity are estimated. 

➢ Spill due to Loading arm failure at Jetty: (167 m3, at pumping rate of 10000 m3/h crude 

oil for 1 min) 

➢ Spill due to rupture of sub-sea crude oil pipeline from refinery to shore tanks: (2611 tons 

of crude for 36 hrs) 

➢ Spill due to Tanker Collision at Jetty having capacity between 1,00,000-3,00,000 metric 
tons (25000 tons) 

➢ Spill due to collision or grounding in the Tanker route (25000 tons) 

The following spill locations were identified based on port operations. 

➢ Crude oil spill of 700t at selected SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Fuel oil spill of 700t at selected West Port(S5), Vessel route(S7), LNG Jetty(S8), South 

basin (S9), Mundra Ports(S11), MICT/AMCT(S12) 
➢ Crude oil spill of 10000t at SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Crude oil spill of 25000t at SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Fuel oil spill of 100t at selected West Port (S5, S6), LNG Jetty(S8), South basin (S9, 
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S10), Mundra Ports(S11), MICT/AMCT(S12), East Basin(S13), North Basin(S14) 

➢ HSD oil spill of 50t at selected West Port(S5), LNG Jetty(S8), South basin (S9), Mundra 

Ports(S11) 

➢ HSD oil spill of 20t at selected West Port(S6), South basin (S10) 

Continuous Spills 
 
➢ Crude oil spill of 10000 m3/hr for 1 min at selected SPM-HMEL(S1), SPM-IOCL(S2)  

➢ Crude oil spill of 10000 m3/hr for 1 min at selected VLCC Jetty (S15) 

➢ Crude oil spill of 10000 m3/hr for 1 min at sub-sea pipeline route (S3) 
 

The details for estimating the quantitative risk assessment at spill locations are discussed in 

PART-B-OILSPILL MODELING STUDIES of the report.  

B.   Assess Oil Spill trajectory in the worst-case scenario in different weather 

and sea conditions; 

The prediction of fate and transport of oil spill plays a major role in the analysis of risks due to oil 

spills. It is computed based on the surface water currents and wind speed 

Modeling the hydrodynamic processes is an integral part of modeling of fate and transport of oil 

spills. The basic oil-spill model developed at Environ Software (P) Ltd was used in the present 

work to estimate risk assessment due to oil spills for various weathering and meteorological 
conditions.  

 

Hydrodynamic modeling studies carried out using the Hydrodyn-FLOSOFT for predicting tidal 

levels and current for various seasons (Pre-monsoon (January), SW Monsoon (May) and Post 

Monsoon (October). For all possible port facilities, spring and neap tide conditions has been 

simulated. The details for Hydrodynamic modeling studies are discussed in PART-A-

HYDRODYNAMIC MODELING STUDIES of the report.  

 
Fifteen spill locations at and around Adani Port and SEZ Limited, Mundra regions and 33 oil spill 

scenarios are considered for oil spill simulations. 
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Details of Oil Spill Scenarios 

Table. 4.4. Details of Oil Spill Scenarios 

Comp. 
Runs 

Spill Location WD (m) Spill Qty Type 
of oil 

Spill Location 
Co-ordinates 

A SPMs  
1 SPM-HMEL (S1) 

 
29.50 
 

700 tons Crude 69° 37' 23.19" E, 
22° 40' 59.06" N  
 

2 10000 tons Crude 
3 25000 tons Crude 
4 10000 m3/h 

for 1 min  
Crude 

5 SPM-IOCL (S2) 
 

28.45 700 tons Crude 69° 39' 14.05" E, 
22° 40' 47.21" N 6 10000 tons Crude 

7 25000 tons Crude 
8 10000 m3/h 

for 1 min  
Crude 

B VLCC Jetty  
9 Spill Location (S15) 

15.71 

700 tons Crude 69° 40.78' E, 
22° 43.6' N 10 10000 tons Crude 

11 25000 tons Crude 
12 10000 m3/h 

for 1 min 
Crude 

C Pipeline  
13 Crude oil spill of 2611 tons at 

the pumping rate of 12500 
m3/hr (2611 Tons of crude for 
36 hrs) along the pipeline 
corridor at a select (midway) 
point of subsea pipeline in the 
pipeline routes. -- Spill point: 
(S3) 

21.20 

12500 m3/hr 
for 3hr 

Crude 69° 39' 43.35" E, 
22° 42' 36.39" N 

D Tanker Route  
14 Instantaneous crude oil spill 

of 25000t along the tanker 
route at select location. 

Spill point: S4 

22.54 

 
25000 tons 

 
Crude 

 
69°32’11.38’’ E, 
22°36’1.13” N 

E West Basin (berths)  

15 100 tons (due to Berthing 
incident/ collision) at the West 
Basin berths (FO) 

Spill point: S5 14.61 
 

100 tons FO 69°34’13.99’’ E, 
22°45’15.54” N  

16 50 Tons (due to Berthing 
incident/ collision (diesel oil 
tanks) at the West Basin 
berths (HSD) 

50 tons HSD 69°34’13.99’’ E, 
22°45’15.54” N  
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Spill point: S5 

17 700 Tons due to Hull Failure / 
Fire / Explosion (FO) at the 
berths -- Spill point: S5 

700 tons FO 69°34’13.99’’ E, 
22°45’15.54” N 

18 & 19 In the maneuvering basin:  
o 20 Tons of HSD oil 

due to Tug Impact 
(HSD) 

o 100 Tons of FO due 
to Tug Impact 

Spill point: S6 

14.48 

20 Tons 
100 Tons 

HSD 
FO 

69°34’22.75’’ E, 
22°45’5.33” N  

20 Along the vessel route at one 
location: Instantaneous oil 
spill of 700t along the tanker 
route at a select location. 
(FO):  

Spill point: S7 

17.08 

700 tons FO 69°33’40.66’’ E, 
22°43’36.31” N  

F LNG berth  

21 100 tons (due to Berthing 
incident/ collision) at the LNG 
berth (FO) -- Spill point: S8 

 

13.76 
 

100 tons FO 69°33’40.66’’ E, 
22°43’36.31” N  

22 50 Tons (due to Berthing 
incident/ collision (diesel oil 
tanks)) at the LNG berth 
(HSD) –Spill point: S8 

50 tons HSD 69°33’40.66’’ E, 
22°43’36.31” N  

23 700 Tons due to Hull Failure / 
Fire / Explosion (FO) at the 
berth-- Spill point: S8 

700 Tons FO 69°33’40.66’’ E, 
22°43’36.31” N  

G South Basin (berths)    

24 100 tons (due to Berthing 
incident/ collision) at the LNG 
berth (FO) -- Spill point: S9 

100 Tons FO 69°39’38.08’’ E, 
22°43’32.54” N 
 

25 50 Tons (due to Berthing 
incident/ collision (diesel oil 
tanks) at the South Basin 
berths (HSD) – Spill point: S9 14 

 

50 Tons HSD 69°41’3.53’’ E, 
22°43’50.33” N 

26 700 Tons due to Hull Failure / 
Fire / Explosion (FO) at the 
berth -- Spill point: S9 

700 Tons FO 69°41’3.53’’ E, 
22°43’50.33” N 

27 & 28 At the turning circle:  
o 20 Tons of HSD oil 17 20 Tons 

100 Tons 
HSD 
FO 

69°41’33.62’’ E, 
22°44’6.49” N 
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due to Tug Impact  

o 100 Tons of FO due 
to Tug Impact 

Spill point: S10 

H MMPT  
 At the existing MPT1 berth:  

: Spill Point S11 

20.80 

  69°42’20.45’’ E, 
22°43’32.17” N 

29 100 tons (due to Berthing 
incident/ collision) at the 
berth(FO) --  

Spill point: S11 

100 Tons FO 69°42’20.45’’ E, 
22°43’32.17” N 

30 50 Tons (due to Berthing 
incident/ collision (diesel oil 
tanks)) at the berth (HSD) – 

Spill point: S11 

50 Tons  HSD 69°42’20.45’’ E, 
22°43’32.17” N 

31 700 Tons due to Hull Failure / 
Fire / Explosion (FO) at the 
berth  : Spill point S11 

700 Tons FO 69°42’20.45’’ E, 
22°43’32.17” N 

I MICT / AMCT Berths:  
 At the existing MICT / AMCT 

Berths: 

: Spill point S12 
 

  69°42’56.30’’ E, 
22°44’36.69” N 

32 100 tons (due to Berthing 
incident/ collision) at the (FO) 
- Spill point S12 15.12 

 

100 Tons FO 69°42’56.30’’ E, 
22°44’36.69” N 

33 700 Tons due to Hull Failure / 
Fire / Explosion (FO) at the 
berth - Spill point S12 

700 Tons FO 69°42’56.30’’ E, 
22°44’36.69” N 

 
 

Hydrodyn-OILSOFT, a dedicated software for oil spill trajectory modeling was used for prediction 

of oil spill scenarios at selected locations in and around Adani Ports & SEZL facilities for various 

meteorological and hydrological conditions considering the worst-case oil spill scenario of 

instantaneous / continuous. The output of the model shall indicate the amount of spill that can 
take place and time taken by the spill (Hourly/Day basis) to reach the shoreline or protected areas 

such as mangroves, environmentally sensitive receptors, eco-sensitive zones, etc.).  From the oil 

spill modelling studies, the following conclusion could be drawn. 

 

• The spill volume and time taken to reach the coast and losses during its movement have 

been calculated. 

 
          435



 
Risk assessment study and preparation of contingency plan for marine oil spills at Adani Ports & 
Special Economic Zone Ltd, Mundra 

 

 

Adani Ports and Special 

Economic Zone Ltd, Mundra 
Executive 

Summary 

Rev.No: 03 Dt: 30th July 2022 

Doc No:  ENVR 2022-003-R3 
Page No:viii 

 
 

• The percentage of spill volume reaching the coast, extent of oiling on the coast in metres, 

likely vulnerable areas, spill analysis, have been calculated. 

• Resources such as tidal flats, islands and coastal areas which are likely to be threatened 
from oil spills have been identified. 

• It can be concluded that the spills would move towards Sikka coast, Kalubar Island, 

Mundra Port and Vadinar coastal Zones during early of January.  

• During the early of July, spills would move towards towards Kandla, Adani Port 

boundaries within 2 hours from spill start. Some spill scenarios such as Tanker Entry 
shows the spill staying in open ocean for long period of time. 

• It can be noticed that the spill oil would reach Sikka and Vadinar coast. Some spill 

scenarios such as Tanker Entry, shows the spill staying in open ocean for long period of 

time.  

 

The details for Oil spill trajectory and weathering studies are discussed in PART-B- OIL SPILL 
FATE AND TRAJECTORY MODELING STUDIES of the report.  

 

C   Environmental Sensitivity mapping of the areas likely to be affected by the 

oil spill 
 

The objective of the study is to produce a tool for oil spill responders by providing an overview of 

resources vulnerable to oil spills, i.e. natural resources (Mangroves, Mudflats, Reef flats, Sandy 

Area, Sea Birds/Birds Nesting Area, Marine Mammals (Dolphins, Dugongs, Whales), Turtle 
Nesting Areas, Marine National Park, Marine Sanctuary, Forest Area) and Human activities 

(Fishing zones, Industrial sea water Intakes, outfall, Ports, jetties etc.) 

 

The Environmental Sensitivity Index has been prepared based on the latest satellite information 

as well as available secondary data information of Gulf of Kutch region. This study is made as a 

part of the preparations for Risk Analysis study of oil spills in the Mundra region, Gulf of Kutch. 

The study covers the region between latitude Lat 22˚ 44′ 18.89” N and longitude 69° 46’ 42.67” is 

in Mundra region.  The entire area of Gulf of Kutch has been divided into 12 zones and collected 
all marine sensitive information and prepared the Environmental sensitivity Index Mapping and 

Atlas based on IMO guidelines for the Adani Port and SEZ Limited, Mundra area. 

 

Identified the most sensitive site and resources potentially exposed to oil spills due to the handling 

of crude oil in the Adani Port and SEZ Limited, Mundra region. The coastal sensitive areas 

including biological, industrial and socio-economic resources are identified and prepared 

Environmental Sensitivity Index (ESI) mapping of the areas likely to be affected by the oil spill. 
The details of ESI are discussed in PART-C: SENSITIVITY INDEX MAPPING of the report 
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D.    Oil Spill Response equipment and manpower to deal with the assessed 

quantity of the oil spill 

Various response options (Mechanical equipment’s, in-situ burning, dispersants and shoreline 

booming) have been discussed based on various spill scenarios of Adani Port and SEZ Limited, 

Mundra considering coastal marine sensitivity analysis of Gulf of Kutch region. The Net 

Environmental Benefit Analysis (NEBA) has been formulated considering all available response 

options for oil spills and selected the techniques that will provide the best opportunities to 

minimize consequences for the environment. 
 

The study has been divided the potential relative Impact ranging from 1 (None) to 4(High). 

Likewise, the impact modification factor was also divided from 1 (None) to 4 (High) for four 

categories of response options (Mechanical equipment’s, in-situ burning, dispersants and shore 

line booming). The intermediately ranges for both axes were then further divided to provide some 

more definition to the matrix. The risk ranking matrix for this NEBA was based on Environmental, 

Industrial and Biological sensitive areas risk assessment matrices generated.  

 
Th NEBA process is to evaluate the consequences of Natural Attenuation, which serves as a 

baseline. All subsequent rankings are relative to the baseline, i.e., are conditions better or worse 

for each resource when using each individual response options. Using the risk ranking matrix 

requires estimating the proportion of the resource affected, and how long it will take the resource 

to recover. Based on the total impact mitigation score and ranking of High (4), Low (- 4) was 

assigned.  

 
Based on the NEBA analysis selected best multiple response options are mechanical and 

dispersants among other response options available for APSEZL Mundra  

NEBA studies has been carried out based on available response options to be prepared as a part 

of Oil Spill Contingency Plan for Adani Port and SEZ Limited, Mundra region. The details of NEBA 

studies are discussed in PART-D: NET ENVIRONMENT BENEFIT ANALYSIS of the report. 

In accordance with the National Oil Spill Disaster Contingency Plan (NOSDCP) all the Ports are 

required to maintain Tier-I Oil Spill Response (OSR) facilities. Accordingly, Adani Port and SEZ 

Limited, Mundra has to set up and sustain Tier-I (up to maximum spill volume of 700 Tonnes) 
OSR facilities in Mundra in co-ordination with neighboring companies operating at these Ports. 

For this purpose, Adani Port and SEZ Limited, Mundra and other Participating Companies 

(HMEL) has executed a Memorandum of Understanding (MOU) for sustenance of Tier-1 OSR 

facilities for combating oil spills at and surrounding area within Mundra region. The following oil 

spill response facilities and required manpower are estimated based on risk assessment study 

 
          437



 
Risk assessment study and preparation of contingency plan for marine oil spills at Adani Ports & 
Special Economic Zone Ltd, Mundra 

 

 

Adani Ports and Special 

Economic Zone Ltd, Mundra 
Executive 

Summary 

Rev.No: 03 Dt: 30th July 2022 

Doc No:  ENVR 2022-003-R3 
Page No:x 

 
 

and oil weathering condition to deal with expected quantity of spill and should be placed in the 

vicinity of Adani Ports & SEZ Limited. 

 

 

4a Weir type oil skimmer of 50 m³/hr 
capacity oil recovery free floating 
skimmer along with suitable pump 
and hydraulic Power Pack complete 
with all accessories. 

NA 2 Nos. 

4b Drum/ brush type oil skimmer 50 
m³/hr capacity oil recovery free 
floating skimmer, along with suitable 
pump and hydraulic Power Pack 
complete with all accessories etc. 
complete as per specifications. 

NA 2 Nos. 

4c Vacuum type oil skimmer 30 m³/hr 
capacity oil recovery pump coupled 
to a diesel engine complete with all 
accessories etc. complete as per 
specifications. 

NA 2 Nos 

5a Bio Remediation (L) NA 2000 L 
5b Oil Spill Dispersant, concentrate 

type-3 combined, approved by the 
NA 3 KL 

Sr. 
No. 

ITEM  Minimum No. of operators/ workmen 
deployed on the equipment    

Quantity / 
Unit 

(1) (2) (3) (4) 
1 Operation and Management of OSR 

Centre at Adani Ports & SEZL as 
mentioned in column (3) including 2 
VHF and 3 walkie talkie sets, 
computers & printers with furniture 
etc. and operating at 24 x 7 x 365 
days 

Operation Manager with Level 3 – 1 No. 
OSR I/c with Level 3 – 3 No. 
Shift I/c – 1 No. 
Radio Operator – 1 No. 
Responders – 10 Nos. 
Total Man power – 16 Nos. 

1 
3 
1 
1 
10 
Total:  
16 Nos 
 

2a OSR Work Boat with crew as per 
column (3) as per detailed 
specifications 

 1 

2b Tugs  1 
3a inflatable boom with accessories 

(Material: Neoprene/ Neoprene 
Rubber/ Rubber ) with freeboard of 
about 440mm, overall height 1200 
mm and skirt of about 500 mm and 
length of 100/200 m in a bag/reel 
complete including 4 nos hydraulic 
air blowers etc complete as per 
Specifications.  

NA  2000m  

3b Fence Boom (Material: Neoprene/ 
Neoprene Rubber/ Rubber) with 
freeboard of 450mm and over all 
height of 1200mm and length of 
100m etc. complete as per 
specifications 

NA 235m 
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Indian Coast Guard 
6 Flex Barge of about 10 KLtrs. along 

with its accessories. 
NA 2 Nos 

7a Absorbent (oil only) 80 L Kit for quick 
oil spill response 

NA 2 Nos 

7b Sorbent pads 20-inch x 20 inch (nos) NA 2000 Nos 
7c Sorbent Boom size min 5inch dia, 

min length 5 feet 
NA 500 Nos 

8 Protective Equipment (PPE) kit for oil 
spill response. 

NA 15 Nos 

9 VOC Portable Monitor NA 0 

 

F.     Adani Port – IMO level trained Responders 

(IMO OPRC) Level - 3 

Sr 
No. Name Course Institute Issued on Valid till 

1 

Capt. Sachin 
Srivastava (HOD- 
Marine Services, Adani 
Mundra Port). 

OSCT India 
01-04 Mar 2022     

2 
Capt. Aditya Gaur 
(HOD- Marine Services 
Adani, Kattupalli Port) 

OSCT India 
01-04 Mar 2022     

3 
Capt. Ajit Mahapatra 
(HOD- Marine services, 
Adani Dhamra Port) 

OSCT India 
01-04 Mar 2022     

(IMO OPRC) Level - 2 

Sr 
No. Name Course Institute Issued on Vaild till 

1 Sudhakar Singh OSCT India 
18 -22 April 2022 22-Apr-22 21-Jun-25 

2         

 (IMO OPRC ) Level - 1  

Sr 
No. Name Institute Issued on Vaild till 

Marine Serivces 

1 Mr.Ramdas Pawale ICG 10-Aug-18 9-Aug-23 

2 Mr Leelu Singh ICG 10-Aug-18 9-Aug-23 

3 Mr Amod Pandey ICG 10-Aug-18 9-Aug-23 

 
          439



 
Risk assessment study and preparation of contingency plan for marine oil spills at Adani Ports & 
Special Economic Zone Ltd, Mundra 

 

 

Adani Ports and Special 

Economic Zone Ltd, Mundra 
Executive 

Summary 

Rev.No: 03 Dt: 30th July 2022 

Doc No:  ENVR 2022-003-R3 
Page No:xii 

 
 

4 Mr Santosh Rasam ICG 10-Aug-18 9-Aug-23 

5 Saket Kumar Sea Care Marine Serives Course 28th to 
31st  Aug 2019 27-Aug-22 

6 Ashok Singh Sea Care Marine Serives Course 28th to 
31st  Aug 2019 27-Aug-22 

7 Chandra Shekhar 
Kumar Sea Care Marine Serives Course 28th to 

31st  Aug 2019 27-Aug-22 

8 Upinder Samkaria Sea Care Marine Serives Course 28th to 
31st  Aug 2019 27-Aug-22 

9 Yugal Kishor Sharma Sea Care Marine Serives Course 28th to 
31st  Aug 2019 27-Aug-22 

10 Arapn Chowdhury ICG Course 04-08 
April 2022 7-Apr-27 

11 Mehul Makwana ICG Course 04-08 
April 2022 7-Apr-27 

G.  Other Departments 

1 Mr Amrendra Tiwari, 
LQD ICG 10-Aug-18 9-Aug-23 

2 Haresh Patel, LT Ops Sea Care Marine Serives Course 28th to 
31st  Aug 2019 27-Aug-22 

3 Sachin Patel, LT Ops Sea Care Marine Serives Course 28th to 
31st  Aug 2019 27-Aug-22 

4 Ravindra Parikh, Lqd Sea Care Marine Serives Course 28th to 
31st  Aug 2019 27-Aug-22 

5 Mr Nikul Kasta, CT4 Sea Care Marine Serives Course 28th to 
31st  Aug 2019 27-Aug-22 

6 Mr Ajay Kumar Bhatt 
CT4 Sea Care Marine Serives Course 28th to 

31st  Aug 2019 27-Aug-22 

7 Vimal Chhabhaiya CT-
4 Sea Care Marine Serives Course 28th to 

31st  Aug 2019 27-Aug-22 

8 Mr. Kamlashankar 
Joshi CT Planner Sea Care Marine Serives Course 28th to 

31st  Aug 2019 27-Aug-22 

9 Laxmikant Limbani, 
AICTPL ICD Sea Care Marine Serives Course 28th to 

31st  Aug 2019 27-Aug-22 

10 Rajesh Makwana, 
AICTPL Sea Care Marine Serives Course 28th to 

31st  Aug 2019 27-Aug-22 
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11 Farhan Khan, AICTPL Sea Care Marine Serives Course 28th to 
31st  Aug 2019 27-Aug-22 

12 Mukesh Pushkarna, ES 
CT-3 Sea Care Marine Serives Course 28th to 

31st  Aug 2019 27-Aug-22 

13 Vijay Chavda, HSE Sea Care Marine Serives Course 28th to 
31st  Aug 2019 27-Aug-22 

First Aid Post 

Post Number Location 
First Aid Post No:1 – with ambulance service Occupational Health Centre, MMPT 
First Aid Post No:2 – with ambulance service Occupational Health Centre, WB 
First Aid Post No: 3 Adani Hospital  
 
H.  Gap analysis between required and available resources and provide 

detailed specification of the required additional equipment/ facilities 
along with detailed justification for the recommended additional facilities. 

 
Sr. 
No. 

ITEM  As per NOS-DCP 2018  Available 
in the 

present 
(1) (2) (3) (4) 
1 Operation and Management of OSR 

Centre at Adani Ports & SEZL as 
mentioned in column (3) including 2 
VHF and 3 walkie talkie sets, 
computers & printers with furniture 
etc . and operating at 24 x 7 x 365 
days 

Operation Manager with Level 3 
- No. 
OSR I/c with Level 3  -     No. 
Shift I/c                      -     No. 
Radio Operator          -     Nos. 
Responders                -     Nos. 
Total Man power – Nos  

1 
 
3 
1 
1 
10 
Total:  
16 Nos 

2a OSR Work Boat with crew as per 
column (3) as per detailed 
specifications 

4 Nos  4 Nos 

2b Tugs 4 Nos 4 Nos 
3a inflatable boom with accessories 

(Material: Neoprene/ Neoprene 
Rubber/ Rubber) with freeboard of 
about 440mm, overall height 1200 
mm and skirt of about 500 mm and 
length of 100/200 m in a bag/reel 
complete including 4 nos hydraulic 
air blowers etc complete as per 
Specifications.  

2000 m  2000m  

3b Fence Boom (Material: Neoprene/ 
Neoprene Rubber/ Rubber) with 
freeboard of 450mm and over all 
height of 1200mm and length of 
100m etc. complete as per 
specifications  

1000 m 235 m 

3c Current buster room 
-fasflo-75 (for response in fast 

 2 Nos 
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current) 
4a Weir type oil skimmer of 50 m³/hr 

capacity oil recovery free floating 
skimmer along with suitable pump 
and hydraulic Power Pack complete 
with all accessories. 

3 Nos 2 Nos 

4b Drum/ brush type oil skimmer 50 
m³/hr capacity oil recovery free 
floating skimmer, along with suitable 
pump and hydraulic Power Pack 
complete with all accessories etc. 
complete as per specifications. 

3 Nos 2 Nos. 

4c Vacuum type oil skimmer 30 m³/hr 
capacity oil recovery pump coupled 
to a diesel engine complete with all 
accessories etc. complete as per 
specifications. 

5 Nos 2 Nos. 

5a Bio Remediation (KL)  2 KL 2 KL 
5b Oil Spill Dispersant, concentrate 

type-3 combined, approved by the 
Indian Coast Guard  

3 KL 5 KL 

6 Flex Barge of about 10 KLtrs. along 
with its accessories. 

4 Nos 2 Nos 

7a Absorbent (oil only) 80 L Kit for 
quick oil spill response 

0 1 Nos 

7b Sorbent pads 20-inch x 20 inch 
(nos) 

2000 Nos 2000 Nos 

7c Sorbent Boom size (12.5cm*4m) 500 Nos 500 Nos 
8 Protective Equipment (PPE) kit for 

oil spill response. 
Lev-A – 5 Nos 
Lev-B -10 Nos 
Lev-C -20 Nos 
Lev-D -30 Nos 

15 Nos 

9 VOC Portable Monitor 4 Nos 0 
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Additional equipment and location 
 

LIST OF RESOURCES AVAILABLE-ADANI PORTS and SEZ LIMITED, MUNDRA 
Tugs Available for Oil Spill Containment 

Name of Tug  Type BHP OSD AFFF Capacity 
(cum/Hr) 

BP 

Dolphin No. 4 ASD 2200 X 2 3000 ltr 2000 ltr 1200 55 
Dolphin No. 7 ASD 2200 X 2 3000 ltr 2000 ltr 1200 55 
Dolphin No. 10 ASD 3000 X 2 3000 ltr - - 70 
Dolphin No. 11 ASD 

(DSV) 
2200 X 2 3000 ltr 2000 ltr 1200 55 

Dolphin No. 14 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 
Dolphin No. 15 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 
Dolphin No. 16 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 
Dolphin No. 17 ASD 3000 X 2 3000 ltr - - 70 
Dolphin No. 18 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 
Brahmini ASD 2000 x 2 3000 ltr 2000 ltr 1200 65 
Bitarni ASD 2000 x 2 3000 ltr 2000 ltr 1200 65 
Khushboo Fixed 

screw 
401 X 2 - - - 10 

Dolphin No. 4, 7, 11, 14, 15, 16, 17, 18, Brahmini and Bitarni are fitted with Oil Spill Dispersant  

boom and proportionate pump to mix OSD and Sea water as required. The tugs are also fitted  

with a fire curtain and remote-controlled fire monitors.  
All above ten Tugs have class notation as Harbour Tugs and are certified to work within  

the Harbour limits only.  

2. Reception Facility: 12” pipe line, connected to a slop tank at chemical tank farm.  

Dolphin 11 has firefighting system of 1200 m3/hr along with 20 ton lifting “A” frame and  

diving support facility.  

Location of Oil Spill Equipment: The Oil Spill Equipment stored in SPM Store.  
 

 
 
I.    Comprehensive oil spill contingency plan (OSCP) for the Adani Ports and 
SEZ Limited, Mundra 

 
The report consists of the following sections 
 
 
Strategy section  
 
This part consists of oil spill risk assessment, response objectives and strategies, organization 

and details of response equipment’s. This section is designed to help responders understand in 

advance the expected oil spill scenarios, the ways and means to respond effectively and to 

minimize pollution of the environment. This part of the plan is from Chapter 2 to Chapter 6.  
 
Action and operation section  
 
This section includes specific instructions for responders, once the spill occurs, on what to do and 

how to do, for each oil spill incident. This is to ensure that emergency action by responders gets 
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underway promptly and in an orderly manner. This part is from Chapter 7 to Chapter 10.  

Data directory  

This part includes information on Coastal facilities, Access roads, Telephones, Hotels, shoreline 

resources available with various organizations, Sensitivity area Mapping, primary oil spill 

equipment  available,  communication facilities etc.,  statutory regulations, area of operation, 

training and competence, weathering data on Hydrodyn-OILSOFT, Mud flat shore cleanup 

techniques, OSD Specifications, Oil Spill Management plan of Adani Ports & SEZL, oil spill 

response decision tree, IMO Guidelines on OSR to areas full of. This part is Chapter 11. 
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PROJECT TEAM OF ENVIRON SOFTWARE (P) LTD 
 

Name of the 
Person Involved 

Project Designation Role and Responsibility 

Dr G S Reddy Project Leader Assessing the data required 

Managing the team and Supervision of 

data inputting the model 

Analyzing the output data 

Report preparation 

  

Ms. Smitha 

Dr Rashmi 

 

Team Members 

 

Data interpretation & Simulation runs 

Prepare the tools for report preparation 

Preparing the input data for model 
Simulation runs  

Digitizing the satellite Maps 

Graphical outputs preparation 

Report preparation 
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1.   INTRODUCTION 

1.1 Contingency Plan: 

Oil spill contingency planning is the process of developing a suitable spill response capability that 

is in compliance with the local regulatory framework and commensurate with the oil spill risks of 

an organization or facility. This document provides guidance on the contingency planning process 

for potential oil spills in or on water following an accidental release of oil to a marine or aquatic 

environment, whether that be during the handling, transport, production or storage of oil products. 

 

The intensity of marine traffic has increased tremendously along the Indian coasts, especially 

increase of oil tankers for transporting the petroleum products. Hence, the risk for occurrence of 

oil spills increasing in vessel route, Berth/Ports during terminal operations. The spills also 

occurring from collision/grounding of vessels. The oil spills will lead to marine environmental 

pollution and damaging the ecosystem including marine infrastructure facilities of Ports and 

Harbors. Hence, oil industries and ports should create individual capabilities to handle the 

response activity in case of spills. The procedures prepared at various levels for handling the 

spills called Contingency Plan. The study area as shown in Fig 1.1 provides a location of Adani 

Ports and SEZ Limited in Mundra including cargo berths / Jetties and SPMs.  

 

  
Fig.1.1 Cargo berths / Jetties of Adani Ports and SEZ Limited, in the Mundra region, Gulf 

of Kutch    
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1.2 Description of operations at Adani Ports and SEZ Limited, in 

Mundra  

The Adani Ports and SEZ Limited, Mundra, is located (Lat 22˚ 44′ 18.89” N, long 69˚ 41′ 35.62” E) 

at Mundra in Gulf of Kutch, protected by the southern / northern coast of Gulf of Kutch. The deep 

waters in the Gulf provide ample shelter for shipping throughout the year.  The entrance of the 

Ports which has approaches from the mouth of Gulf of Kutch at Okha, a distance of about 90 km 

from Mundra. 

The approach channels to the APSEZL ports are deepened to meet the requirement of cargo 

vessels. With good lighting arrangements navigation is allowed at the port round the clock. 

Adani Ports and SEZ Limited, Mundra has been operational since Oct 1998 when the 

construction of primary infrastructure and a multi-purpose terminal for Dry and Liquid Bulk cargo 

was completed. Presently Adani Ports and SEZ Limited, Mundra has 11 Container Berths, 16 

Multi-purpose Berths, 1 - LNG, 1 - VLCC and 2 - SPMs with back-up facilities.  

The location of the Berths is situated at Mundra at approximately (Lat 22˚ 44′ 18.89” N, Long 69˚ 

41′ 35.62” E). The berths are Located in the north bank of Gulf of Kutch region. The berthing 

jetties are for operating vessel operability and potential to meet the future trends. APSEZL has 

developed Cargo berths, approaches and turning circles to handle vessels at the Berth.   

Adani Ports and SEZ Limited, Mundra, currently owns and operates several marine facilities 

located at Mundra, Gulf of Kutch. The Mundra port facility is located on the West Coast of India in 

Gulf of Kutch about 50 Km west of Kandla in District Bhuj of Gujarat state. 

The Adani Ports and SEZ Limited, Mundra handles the majority of its Dry and Liquid products 

traffic through the South, West terminals. There are several berths and Jetties at Mundra for 

berthing of cargos. Two subsea pipelines connect the onshore to the IOCL, HEML SPMs 

(Fig.1.1).  

APSEZL, Mundra has developed various marine facilities which include four mega scale basins 

i.e. South Basin and West Basin at Mundra in last five years.  Fig.1.2 gives the overall layout of 

the Mundra port facilities and, Fig.1.3, Fig.1.4 gives the zoomed-up portion of the port layout 

considered for this study. 
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Fig.1.2 Overall layout of the APSEZL, Mundra port facilities showing spill locations 

selected 

 
Fig.1.3 Zoomed portion showing marine facilities of South Basin and spill locations 

selected 
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Fig.1.4 Zoomed portion showing marine facilities of West Basin and spill locations selected 
 

Existing berths and Proposed Jetties 

There are 16 existing berths at MMPT 1, MMPT 2, MMPT 3, MICT, AMCT catering to liquid, 

Container as well as General cargo. Adani Ports and SEZ Limited, Mundra is under progress for 

expanding the Terminal-2 and Terminal-3 for handling container and dry cargos. 

West Basin 

West Basin is about 10 Nautical miles west of the existing terminals of Mundra port. Four Berths 

are located at approx. 22° 45’ 14.82” E and 69° 34’ 6.23” N, off Tunda Wandh falling in Taluka 

Mundra. The basin is also planning to expand with 3 more additional berths for handling dry 

cargo. Two power plants are located North of these berths, in barren waste land. National 

Highway 8A extension passes through north side of the power plant sites at a distance of 

approximately 6 km.  

South Basin 

The south basin is in western side of the existing port on Navinal Island. Six berths are located at 

approx. Lat 22˚ 44′ 18.89” N, Long 69˚ 41′ 35.62” E. It has presently 6 operational berths. It has 

an enclosed turning basin and necessary back up area. The basin is also planning to expand with 

two container berths (CT-5) for handling Container cargo. 
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VLCC Jetty: 

The development of jetty facilities is in progress for handling VLCC at Mundra for Crude oil 

operations. 

The oil spill risk analysis studies is to be carried out for all these facilities within the Mundra port 

limit facilities which comprise of the SPMs, West basin, South basin,  LNG Jetties, proposed 

VLCC jetty and existing berths as shown in Fig.1.1, Fig.1.2, Fig.1.3, Fig.1.4 and Fig.1.5. Hence, 

mathematical modeling studies for predicting the fate and oil spill trajectory due to spills if any at 

Port operations facilities for various seasons is mandatory for OSCP. Oil spill modeling to be 

carried out as a part of Oil Spill Contingency Plan to identify the suitable combating operations for 

controlling the spills. 

1.3 Purpose of the Plan 

Adani Ports and SEZ Limited, Mundra (APSEZL, Mundra) is committed to properly manage any 

oil spill incident that may arise during the course of the port operational activities in order to 

minimize the impact on personnel, environment, ecology, socio-economy, property, company’s 

financial position and its reputation. As part of regulatory requirements, APSEZL, Mundra   is 

mandated to establish an Oil Spill Contingency Plan (OSCP) for Tier-1 response capabilities and 

duly approved by the regulatory authorities, and which includes an effective response system with 

trained personnel and a pre-established organization structure as well as the capability to 

mobilize and respond to the spill incident in the least amount of time. The primary purpose of the 

plan is to facilitate the implementation of the necessary actions to stop or minimize the discharge 

of oil/ chemicals and to mitigate its effects using best response facilities and use of oil spill 

dispersants (OSD).  

1.4 Objectives of the Plan 

The objectives of the OSCP are: 

➢ To establish a rapid and effective system for detection and reporting of spills, with 

adequate measures for preparedness for oil and chemical pollution; 

➢ To facilitate rapid and effective response to spill events with adequate measures to 

protect the health and safety of personnel, community, socio economic resources and 

protection of the marine environment; 

➢ To establish appropriate response techniques to prevent, control, and combat oil and 

chemical pollution during spills, and disposal of contained material in an 

environmentally sound manner;  

➢ To establish the communication channels essential for the coordination of tasks needed 

to deal with a pollution incident, and 
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➢ To ensure that the plan provides an integrated response together with the National Oil 

Spill Disaster Contingency Plan (NOS-DCP 2015). 

1.5   Applicability and Geographical Limits of the Plan 

This OSCP provides the response procedures and arrangements available for oil spill incidents 

during the port operations in the APSEZL, Mundra   limits. It assigns roles and responsibilities for 

different personnel during an emergency. 

The plan covers all spill incidents that occur within the block area and are likely to affect the 

marine environment and coastline along the block area. It must be noted that this document is not 

restrictive in nature and is developed in order meet requirements specified under statutory 

requirements presented for handling oil spill emergencies. The level of response will be guided by 

the response strategies defined in this document and will be governed by the severity of the spill 

event, its effect on the health and safety of the employees and contractors, impacts on the 

environment and Port reputation. 

The scope of this plan extends to the entire area and beyond depending upon the trajectory of the 

spill. The geographical coordinates of the spill locations in the Mundra region as shown in 

Figure.1.1. The locations within the limits of study domain are Ports, Port operational facilities at 

South / West / MPT port facilities etc. The sensitive areas including berths / jetties, Mangrove 

vegetation, biological resources are to be protected with better response plan adopting well-

planned tactical response methods. 

1.6   Authorities and Responsibilities  

Prevention of accidental oil spillage is APSEZL, Mundra first priority. Port operating facilities will 

be designed, installed and operated in such a manner so as to minimize possibility of oil spills. 

Facilities, resources and support provided by third parties are also required to meet international 

pollution prevention design and operation standards.  

The Oil Spill Contingency Plan (OSCP) has been prepared based on National Oil Spill – Disaster 

Contingency Plan (NOS-DCP) and the provision of Merchant Shipping Act, 1958 and Major Port 

Trusts Act, 1963. 

Risks of oil spills associated with APSEZL, Mundra operations are and as such several measured 

for oil spill contingency planning were taken by port. 

APSEZL, Mundra shall be responsible for any clean-up responses and all other incidental and 

consequential costs of whatsoever nature resulting from oil spills due to their activities/ 

operations. APSEZL, Mundra Man (Manager) is incident Response Coordinator.  The Port is 

committed to integrate in its operations ways to identify oil spill risks, prevent oil spills, and to 

implement appropriate changes in its contingency plan for spill response and clean-up strategies. 
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To achieve this, APSEZL, Mundra   policy will be to:  

➢ Respond immediately to any oil spill incident with the objective of protecting Marine & 

Human life and to minimize environmental impacts; 

➢ Work and consult with appropriate government bodies and the local community to 

address any issues relating to oil spills in a timely manner;  

➢ Provide adequate training and information to enable employee and contractors to adopt 

environmentally responsible work practices and to be aware of their responsibilities in 

the prevention and clean-up of oil spill. 

➢ Develop emergency plans and procedures so that incidents (accidental releases) can 

be responded to in a timely manner. 

➢ Develop and maintain management system to identify, control and monitor risks and to 

comply with Statutory Regulations and Industry Guidelines. 

➢ Assess the situation and take timely and appropriate action where third-party interests 

are involved, such as products or chartered vessels from nearby ports / agencies etc. 

➢ Ascertain that each identified employee is responsible for the implementation of this 

policy in association with his specific duties. This includes contractors and employees. 

1.7   Coordinating Committee 

Crisis Management Group (CMG) will be the coordinating committee for oil spill response 

operations under Facility level oil spill contingency plan for APSEZL, Mundra. Oil spill response 

plan identifies the APSEZL, Mundra spill response organization, team responsibilities, 

communications and the procedures to respond all possible oil spill emergencies within the Port 

limits. 

The assigned duties with respect to conduct of operation as mentioned here under will 

accordingly be required to be discharged by each On Scene Commander (OSC) (in the event of 

multiple ops). On Scene Coordinator (OSCo)/ Chief OSCo is responsible for undertaking all 

possible and feasible actions to respond to spill and direct the response team / teams at site. He 

is to decide the best response action required to be adopted as per situation and guide the 

response team/ teams accordingly. 

 

The callout system for an oil spill incident is identical to any other emergency as contained in 

disaster management plan of APSEZL, Mundra. Emergency Control Team (ECT) will arrange 

mobilization of additional resources like Emergency Response Team (ERT) as when, required. 

Emergency Control Team 

The ECT will compromise the following members 

➢ Chief Operating Officer APSEZL, Mundra 

 
          452



Risk assessment study and preparation of contingency plan for marine oil spills at Adani Ports & 
Special Economic Zone Ltd, Mundra  

  

 
Adani Ports and Special 

Economic Zone Ltd, Mundra 
Introduction 

Rev.No: 03 Dt: 30th July 2022 

Doc No:  ENVR 2022-003-R3 

Page No:8 

 

➢ Incident Control Officer (HOS – Marine / Duty Port Captain) 

➢ Site Emergency Coordinator (Senior Pilot and Duty Radio Officer) 

➢ Fire Coordinator (HOS – Fire / HOS -Safety) 

➢ HOS – Security / Duty Security officer 

➢ Medical Superintendent 

➢ Marine Pollution Coordinator – Manager (Marine /Pollution Control) 

➢ Traffic Coordinator - Duty Port Captain 

➢ Communications Officer (Duty Port Captain / Marine Control in-Charge) 

➢ Chief Emergency Controller (Head -HSE) 

➢ Civil Coordinator (HOS – Environment Cell / HOS Estate) 

➢ Marine Engineering Coordinator (HOS – SPM / Diving Team in-Charge) 

➢ HOD – Corporate Affairs 

➢ HOS-Legal & HOD Estate 

1.7.1   Statutory Requirements 

As a part of this Plan, the port, facility or the identified ECT (Emergency Control Team) is 

responsible to undertake spill mitigation operations apart from managing, acquiring and 

maintaining oil spill response equipment and resources appropriate for response as per the Risk 

Category-A (NOSDCP-2018). Equipment, resources and personnel will be stockpiled at one or 

more suitable location/s as necessary to meet response requirements within shortest period. 

 

The ECT is responsible for executing all the response mechanisms and procedures identified by 

the Plan and maintain trained personnel to undertake the operations. 

 

An oil spill contingency plan is based on the understanding of the regulatory framework in which 

the assets and operations are located and in which the planning and response actions will be 

carried out.  

 

This section summarizes the relevant national and international legislations related to oil spill 

response. 

1.7.2   Enforcement Agencies and Authorities 

At national level, various regulations have been formulated to ensure that oil spills are adequately 

notified and handled with least impacts on the aquatic and terrestrial environment along with 

public health and safety.  
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➢ Merchant Shipping Act 1958 and Amendment in 2003: This Act requires oil companies 

to clean up any oil spill from offshore petroleum related activities whether at sea or 

ashore. 

➢ Environment Protection Act 1986 and EIA Notification, 2006: The Ministry of 

Environment and Forests and Climate Change (MoEF&CC) while granting 

environmental clearance to oil and gas projects requires the company to establish oil 

spill control capabilities. 

➢ Section 32 of the Water (Prevention and Control of Pollution) Act 1974: The Gujarat 

State Pollution Control Board (GPCB) holds the power to prevent discharge of 

hazardous and polluting materials into the sea or tidal waters. 

➢ Coast Guard Act, 1978: The Act requires every owner, operator of a port facility, oil 

installation, and offshore installation to prepare and implement oil spill disaster 

contingency plan. 

➢ Petroleum and Natural Gas (Safety in Offshore Operations) Rules, 2008 (PNGSOOR), 

G.S.R. 469(E): These Rules have been formulated through Sections 5, 6 and 7 of the 

Oilfields (Regulation and Development) Act, 1948 (53 of 1948). It requires operators to 

undertake risk assessment related to activities and prepare safety management 

systems and emergency response plans pursuant to the provisions of the Rules. 

Indian Coast Guard 

The Indian Coast Guard is the national coordinating authority for marine oil spills. Under the 

Coast Guard Act, 1978, the CG is responsible for control of pollution at sea and protection of 

marine environment. Indian Coast Guard has prepared and implemented a National Oil Spill 

Disaster Contingency Plan (NOS-DCP). As per the Act, all spills are required to be reported to the 

Coast Guard. In the event of a spill, the nearest Coast Guard station will be notified. When a spill 

is reported, the Coast Guard will monitor the movement of spill while Adani Ports and SEZ 

Limited, Mundra takes the response measures.  

Oil Industry Safety Directorate (OISD) 

Oil Industry Safety Directorate (OISD) is a technical directorate under the Ministry of Petroleum 

and Natural Gas that formulates and coordinates the implementation of a series of self-regulatory 

measures aimed at enhancing the safety in the oil and gas industry in India. OISD maintains a 

database of accidents taking place in the oil industry and also investigates the major incidents, 

therefore has to be notified of incidents in offshore installations.  

1.7.3   Statutory Requirements 

International Convention for the Prevention of Pollution from Ships (MARPOL 73/78) 
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MARPOL 73/78 is the International Convention for the Prevention of Pollution from Ships, 1973 

as modified by the Protocol of 1978. The Protocol desires to achieve the complete elimination of 

intentional pollution of the marine environment by oil and other harmful substances and the 

minimization of accidental discharge of such substances. The Convention includes regulations 

aimed at preventing and minimizing pollution from ships - both accidental pollution and that from 

routine operations - and currently includes six technical Annexes. 

➢ Annex I: Regulations for the Prevention of Pollution by Oil; 

➢ Annex II: Regulations for the Control of Pollution by Noxious Liquid Substances in Bulk; 

➢ Annex III: Prevention of Pollution by Harmful Substances Carried by Sea in Packaged 

Form; 

➢ Annex IV: Prevention of Pollution by Sewage from Ships; 

➢ Annex V: Prevention of Pollution by Garbage from Ships; and 

➢ Annex VI: Prevention of Air Pollution from Ships. 

Regulation 37 of MARPOL Annex-I require that oil tankers of 150 gross tonnage and above and 

all ships of 400 gross tonnage and above carry an approved Shipboard Oil Pollution Emergency 

Plan (SOPEP). Regulation 17 of MARPOL Annex-II makes similar stipulations that all ships of 150 

gross tonnage and above carrying noxious liquid substances in bulk carry an approved shipboard 

marine pollution emergency plan for noxious liquid substances. The latter may be combined with 

a SOPEP and should be referred to as a Shipboard Marine Pollution Emergency Plan (SMPEP). 

The SOPEP/ SMPEP must include: 

➢ Procedures for reporting oil pollution incidents. 

➢ List of authorities and persons to be contacted in the event of an incident. 

➢ Detailed description of immediate action to be taken to reduce or control discharge of 

oil following an incident. 

➢ Procedures and point of contact for coordinating spill response actions with national 

and local authorities. 

The International Maritime Organization (IMO) has produced the following guidelines to facilitate 

the preparation of such plans: 

➢ Guidelines for the Development of Shipboard Marine Pollution Emergency Plans, 2010 

Edition which includes Guidelines for the development of Shipboard Oil Pollution 

Emergency Plans (SOPEP) (resolution MEPC.54 (32), as amended by 

resolution MEPC.86(44)).  

➢ Guidelines for the development of Shipboard Marine Pollution Emergency Plans of Oil 

and/or Noxious Liquid Substances (Resolution MEPC.85 (44), as amended by 

resolution MEPC.137 (53)). 
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MARPOL also gives guidelines for reporting pollution incidents to the authorities and outlines 

standard report formats. 

International Convention on Oil Pollution Preparedness, Response and Cooperation, 1990 

The IMO’s Marine Environment Protection Committee developed this Convention to provide a 

framework for international cooperation for combating major oil pollution incidents. The 

Convention has the following key elements: 

➢ precautionary and preventative measures are important in the avoidance of oil pollution 

in the first instance; 

➢ prompt and effective action is essential to minimize possible damages in the event of 

pollution; 

➢ contingency planning needs to be emphasized and the role of the oil and shipping 

industries should be included within these plans; 

➢ the need for mutual assistance, international cooperation and information exchange (on 

response capabilities and reporting incidents); 

➢ the ‘polluter pays’ principle; and 

➢ the importance of related international instruments on liability and compensation, 

including the 1992 Civil Liability Convention (1992 CLC) and the 1992 Fund 

Convention. 

Article-3 of the International Convention on Oil Pollution Preparedness, Response and Co-

operation, 1990, also requires operators of offshore units under the jurisdiction of Parties to have 

oil pollution emergency plans or similar arrangements which must be coordinated with national 

systems for responding promptly and effectively to oil pollution incidents. 

1.8   Mutual aid Agreement 

For the port activities suitable agency will be hired for supporting logistics for port operations. As a 

part of the service, necessary emergency services will also be sought from the port authority.  

As per the National Oil Spill Disaster Contingency Plan (NOS-DCP), all Ports or facilities handling 

oil and oil products are required to maintain Tier‐I Oil Spill Response (OSR) capabilities to 

undertake response activity within their area of operation. 

Accordingly, the ports of Adani Ports and SEZ Limited, Mundra is required to set up and sustain 

Tier‐I OSR facilities in Mundra region in co‐ordination with HMEL operating at these Port. For this 

purpose, APSEZL, Mundra and other Participating viz. HMEL, Mundra have executed a 

Memorandum of Understanding (MOU) for sustenance of Tier‐1 OSR facilities for combating oil 

spills at and in surrounding area within Adani Mundra / GOK. 
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Under the said MOU, it has been decided to put in place Tier-1 Oil Spill Response Services in 

Mundra Region for conduct of Oil Spill Operations and mitigation of Pollution within the identified 

area of operation.  

1.9 Geographical Limits of the Plan: 

The scope of this plan extends to following locations facilities stretched and facilities over a 

geographical area of more than 100 Sq Km with multiple operations going on same time. 

Ports of Adani 

Transshipment facilities at Adani Ports and SEZ Limited, Mundra 

Adani West and South Ports 

Kandla Port, Essar Port at Vadinar, Coast Guard Jetty 

Intake and outfalls 

1.10   Interface with ROSDCP and NOSDCP  

National Oil Spill Disaster Contingency Plan is aimed at coordination of resource agencies to 

combat an oil spill in Indian waters and also spells the actions required of oil handling facilities i.e. 

to prepare contingency plans for respective facilities and to develop Tier-I response capabilities 

and also to report oil spills.  

 

Render resources for pollution response when called for, Report Oil Spills, prepare contingency 

plans for respective spill scenario, set up Tier I response facilities and Use of Oil Spill dispersants 

(OSD) in accordance with Plan.  

 

Of the three tiers of response envisaged and planned to handle a spill situation in consonance 

with quantum of spill, Tier-1 is the primary and first step of responses, to be mounted by the 

facility where the spill takes place. 

 

While, NOS‐DCP outlines the response activities as per Tier system of addressable of spill, the 

facility plan is the instrument to address the spill scenario at local level. Tier-1 being the first and 

primary response level has to be executed and undertaken by the facility handling polluting cargo, 

for which purpose drafting of a CP is the primary requirement. 

 

A spill situation could arise out of an incident or a number of incidents that could be either natural 

or man‐made leading to emergencies. In the event of multiple emergencies, while the spill 

response will be undertaken as per this Plan, response to other emergencies will be as per Adani 

Ports and SEZ Limited, Mundra Emergency Response Plan. This plan interfaces with following 

documents as illustrated below: 
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This Oil Spill Contingency Plan has the direct interface with the following plans, manual, guideline 

and standards of APSEZL, Mundra and Port Operational program: 

➢ APSEZL, Mundra   – Disaster Management Plan 

➢ Regional Oil Disaster Contingency Plan (ROSDCP) 

➢ National Oil spill Disaster Contingency plan (NOS -DCP) 

  

National Oil spill Disaster 
Contingency plan (NOS -DCP) 

Disaster Management 
(DMP) for Adani Ports 

and SEZ Limited, 
Mundra 

Oil spill contingency 
plan for Adani Ports 

and SEZ Limited, 
Mundra 

Emergency Response 
plan for Adani Ports 
and SEZ Limited, 

Mundra 
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2.    QUANTITATIVE RISK ASSESSMENT OF OIL 
SPILLS 

The oil spill may occur generally during either from transportation or from offshore facilities which 

include the surface facilities viz., platforms, berths / Jetties, vessels and subsurface pipelines and 

all other associated infrastructure required for the transport / port operations. The spilled oil 

moves in the directions of resultant of wind and current and finally either stranded in the coast or 

in the sea. If spill reaches the coast, it will damage the coastal sensitive areas, which are to be 

protected with proper response equipment in a planned response manner. 

 
The risk is to be assessed that are posed to sensitive areas in and around of Adani Ports and 

SEZ Limited, Mundra regions and then address those problems by identifying suitable response 

methods to prevent Biological / industrial / socio-economic sensitive areas from exposer to oil 

spill and how best to advise the local authority of the dangers that could be posed by the spill and 

how to address them and to repair the damage done by the spill. 

 

2.1 Identification of Port Operational activities and Risks 

 
APSEZL, Mundra currently owns and operates several marine facilities located at Mundra, Gulf of 

Kutch. The Mundra port facility is located on the West Coast of India in Gulf of Kutch about 50 Km 

west of Kandla in District Bhuj of Gujarat state. 

 
The APSEZL, Mundra handles the majority of its Dry and Liquid products traffic through the 

South, West, terminals. There are several berths and Jetties at Mundra for berthing of cargos. 

Two subsea pipelines connect the onshore to the IOCL, HEML SPMs. 

 

The location of the Adani Ports and SEZ Limited is situated at Mundra at approximately Lat 22˚ 

44′ 18.89” N, long 69˚ 41′ 35.62” E. The berths are Located in the North bank of Mundra region. 

The berthing jetties are for operating vessel operability and potential to meet the future trends. 
APSEZL, Mundra has developed berths, approaches and turning circles to handle vessels at the 

Berth.   

Existing berths and Jetties 

There are 21 existing berths at MMPT 1, MMPT 2, MMPT 3, MICT, AMCT catering to liquid, 

Container as well as General cargo. M/s Adani also planning to expand MPT-T2 for handling dry 

cargos. 
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West Basin 

West Basin is about 10 Nautical miles west of the existing terminals of Mundra port. Four Berths 

are located at approx. 22° 45’ 14.82” E and 69° 34’ 6.23” N, off Tunda Wandh falling in Taluka 

Mundra. The basin is also planning to expand with 3 more additional berths for handling dry 

cargo. Two power plants are located North of these berths, in barren waste land. National 

Highway 8A extension passes through north side of the power plant sites at a distance of 
approximately 6 km.  

South Basin 

The south basin is in western side of the existing port on Navinal Island. Six berths are located at 

approx. Lat 22˚ 44′ 18.89” N, Long 69˚ 41′ 35.62” E. It has presently 6 operational berths. It has 

an enclosed turning basin and necessary back up area. The basin is also planning to expand with 

two container berths for handling liquid cargo. 

VLCC Jetty: 

The development of jetty facilities is in progress for handling VLCC at Mundra for Crude oil 
operations. 

 

Hence, mathematical modeling studies for predicting the fate and oil spill trajectory due to spills if 

any at Port operations facilities for various seasons is mandatory for OSCP. Oil spill modeling to 

be carried out as a part of Oil Spill Contingency Plan to identify the suitable combating operations 

for controlling the spills. 

 

Oil Spill Scenarios Including Worst Case Discharge 

Evaluating oil spill risks requires consideration of two factors, namely the probability of a spill 

occurring, and the consequences. 

 

The potential oil spill scenarios from the APSEZL, Mundra marine facilities and associated 

activities are summarized in the next sections. In practice, due to preventive actions such as 

training, operating procedures and engineered solutions, potential spills are likely to be smaller. 

Larger oil spills being extremely unlikely. 

 

The events and scenarios presented here are indicative only. Though accounting every 

eventuality is not practicable, however the above scenarios represent a broad cross section of 
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possible oil spill incidents. The credible release quantities given are only an indication and an 

actual oil spill may vary significantly. 

 
Risk Assessment Methodology 

Risk Assessment exercise is primarily for the concern of environmental pollution caused by 

accidental spillage of Oil at and around the APSEZL, Mundra Port facilities. The factors which 

may influence the risk will include the followings: 
 

 
•   Exposure time of the port due to transit of ship 

•   Performance of ship’s crew, including pilot 

•   Hydrographic and meteorological conditions; 
 
The present Risk Assessment exercise has been carried out in stages as follows: 

✓ Gathering of relevant information and data; 

✓ Hazard Identification; 

✓ Frequency Estimation; 

✓ Consequence Estimation; 

✓ Risk Estimation. 

 

The oil spill may occur generally during transportation of crude/Fuel oil from the offshore facilities 

which include the surface facilities viz., platforms, berths / Jetties, vessels and subsurface 
pipelines and all other associated infrastructure required for the transport operations. The causes 

of oil spill during operations of APSEZL in the Mundra region along the North Coast of Gulf of 

Kutch are broadly defined under the following sections. 

 

2.1.1 Sources of oil spill: 

At various port operational facilities that can lead to the oil spill are given below: Also, worst case 

scenario i.e.  Worst case volume and likely volume can be mentioned. 

 

➢ Operations at Jetty / berth ‐ loading / unloading  

➢ Spills due to Collision/Grounding in the Tanker route  

➢ Bunker/ fuelling operations  

➢ Ship distress / sinking  
➢ Spill due to rupture in subsea pipeline corridor (size of crack-1”) 

➢ Rupture of export line due to movement and landing along the coast. 
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2.2 Failure frequency of pipeline, transfer and storage tank  

The damage of pipelines is subjected number of factors such as corrosion, age of pipeline, life of 

pipeline and length. The reliability data of pipelines are presented here from the international 
database and hence these can be taken as indicative.  

 

The probabilities of pipe ruptures are presented below: 

 

 d   50 mm          1 x 10-10/m hr. 

50 < d   150 mm      3 x 10-11/m hr. 

d  > 150 mm or greater      1 x 10-11/m hr. 

Sub-Sea pipeline failure          6.1 x 10-12/m hr. 

where ‘d’ is the diameter of pipe 

 

The probability of hose failures is presented below: 
Loading arm failure      3 x 10-8/hr. 

Flexible hose pipe failure     4 x 10-5/hr. 

Atmospheric storage tank failure rate                3 x 10-4/yr 

 

Flow lines   Partial rapture   1.25 x 10-5 / year 

Flow lines   Total rapture   1.25 x 10-5 / year 

Block value       3-11” – 1.08 x 10-4/year 
Flange Joints       3-11” -- 5.56 x 10-5/year 

 

Based on the above failure frequency, it is apparent that the failure rate of the flexible hose pipe 

ranks higher. The failure rate of above ground pipeline depends on the pipe size and its length. 

As the pipe diameter increases, the failure rate decreases and as the length increases, the failure 

rate increases. The failure rate of underground pipeline is relatively much lesser compared to that 

of above ground pipeline. The underground pipelines are well designed to take care of corrosion 

etc. 
 

Based on the past 10 years accidental data, it is observed that the frequency of oil spills is around 

1.7 x 10-6 per cargo vessel transferred. 

 

2.2.1 Quantity of oil leaked – pipelines 

 

The quantity of oil spilled can be calculated based on size of the rupture and also for hole leaks 

taking account the diameter of hole and flow rate. The formula for total calculation is  
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Volume of spill = 2πrLv 

r = radius of pipeline 

L = length of pipeline 

v = flow velocity 

2.3 Sub-sea Pipeline Damage 

There was pipeline leakage at Bombay high and observed the flow and pressures monitored 

continuously at platform and Uran terminal after the pumping has been stopped.  Before stopping 

pumping, the leak rate is high due to higher pressure than hydrostatic pressure and leak rate 

would reduce gradually after stopping the pumping. The details of spill volumes are furnished in 

Table 2.1. 

Table 2.1 Pipeline spill volume (m3) 

Time in hours after rupture Spill Size 
1 1900 

3 3400 

6 5300 

12 9000 

24 13500 

36 14100 

 

In case of total rupture of the 48” pipeline running from SPM to onshore oil terminal, the pump will 
be shutdown automatically within few minutes and the volume of spill would be around 20 m3 

only. 

The failure rate of loading arm is extremely low because of the sophisticated safety systems 

incorporated in the design.  

2.4 Cargo Operations or Transfer frequencies 

Since 1974, International Tanker Owners Pollution Federation Limited (ITOPF), London has 
maintained a database of oil spills from tankers, combined carriers and barges. This covers all 

accidental spillages except those resulting from acts of war. The database (Table.2.6) contains 

information on both the spill itself (amount and type of oil spilt, cause and location) and the 

vessels involved. For historical reasons, spills are generally categorized by size (<7 tons, 7-700 

tons and >700 tons) although the actual amount spilt is also recorded. Information based on 

nearly 10,000 incidents, found that the vast majority (85%) fall into the smallest category i.e. <7 

tons. Information is gathered from both published sources, such as the shipping press and other 
specialist publications, and also from vessel owners and their insurers. Not surprisingly, 
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information from published sources generally relates to large spills, often resulting from collisions, 

groundings, structural damage, fires and explosions, whereas the majority of individual reports 

relate to small operational spillages. The details of the spills occurred based on the ITOPF data 

collected are presented in Table. 2.2 

Table- 2.2:  Number of oil spills occurred during 1974 to 2010 and their causes and 

the spill quantity 

 <7 Tones 7‐700 Tones >700 Tones TOTAL 
OPERATIONS     
Loading/Discharging 3157 385 37 3579 
Bunkering 562 33 1 596 
Other Operations 1250 61 15 1326 
     
ACCIDENTS     
Collisions 180 337 132 649 
Groundings 237 269 160 666 
Hull Failures 198 57 55 310 
Equipment Failures 202 39 4 245 
Fires & Explosions 84 33 34 151 
Other/Unknown 1975 121 22 2118 
     
TOTAL 7845 1335 460 9640 

 

Table-2.2 gives the number of oil spills occurred along with quantity of oil spilled and the 

operations associated during 1974 to 2010 It is found that, most spills from tankers result from 

routine operations such as loading, discharging and bunkering which normally occur in ports or at 

oil terminals, the majority of these operational spills are small with some 81% involving quantities 
of less than 7 tons and accidents involving collisions and groundings generally give rise to much 

larger spills, with at least 4% involving quantities in excess of 700 tons.  
 

The exact quantity of spill from each of the above incident is difficult to predict due to the variables 

of operating conditions and the length of risk exposure. Maximum risks associated with the events 

may be considered while devising the oil spill contingency plan. The spill scenarios range from 

extremely negligible quantities to enormous quantities in rare catastrophic events. The simulation 

of oil spills does not vary significantly in various scenarios except for the magnitude of impact 
zone and the quantity involved in such impacts. The software is intended to use for specific 

scenarios, through a few simulations are made in this report considering the worst-case 

scenarios.   

 

The failure rate of loading arm is extremely low because of the sophisticated safety systems 

incorporated in the design.  Accidental release of any chemical due to catastrophic rupture of 

tanks and ship collision are also relatively very low. The impact due to failure of storage tanks 
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and ship collisions on environment are very high because of the large quantity released when 

compared to the pipe failure.  

 

For the purpose of simulation, the below given scenarios are taken into account considering the 

above spill risks. 

2.5   Operational Leakage 
 

2.5.1 Spill due to Loading arm failure at Jetty: (pumping rate of 10000 m3/hr 

crude oil for 1 min) 

Crude pumping rate from the tanker will be around 6500 m3/hr  to 10000 m3/hr. In the present 

study, maximum pumping rate of 10000 m3/hr has been considered to assess the risk on a 

higher side. The Safety Break Away Coupling in the crude oil transfer hose will be activated 

within few seconds in the event of hose rupture or failure. Again, for the sake of assessing higher 
risk, a response time of 1 min is considered to estimate the amount of oil that would spill at the 

Jetty. Thus, the quantity of crude oil spill has been estimated as 167 m3 in the event of loading 

arm failure. 

2.5.2   Spill due to rupture of sub-sea crude oil pipeline from refinery to shore 

tanks: (2611 Tons of crude for 36 hrs) 

Crude oil pumping rate from the tanker will be in the range of 12500m3/hr – 6500 m3/hr. In the 

present study, to assess the maximum risk the pumping rate of 12500 m3/hr has been 

considered to be on higher risk side. The minimum wall thickness of sub-sea crude oil pipeline is 
15.6 mm and the maximum thickness is 24 mm. Moreover, all along, 5 inches concrete cladding 

is provided on the surface of the pipeline. Hence crude oil pipelines designed, constructed and 

laid as per the international norms are safe and leakages are extremely rare during its designed 

life.  However, a rupture of size 1” has been assumed for assessing the quantum of oil spill 

through sub-sea pipeline.  

 

Pump discharge pressure on-board will be 10 kg/cm2 at tanker manifold and crude oil thus will be 

pumped to the COT tanks without any boosting device in-between. As the level in the tanker 
depletes, discharge pressure would also be reduced. Moreover, with the distance the crude oil 

pressure inside the pipe drops. For the sake of assessing the amount of oil spill in case of rupture 

of sub-sea pipeline, a pressure of 10 kg/cm2 and a water column height of 20 m have been 

considered.    
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In the present study, for the sake of assessing the amount oil spill in case of rupture the response 

has been considered as 36 hr for quantification of oil spill.  Accordingly, the quantity of Crude oil 

spill has been estimated to be 2611 tons.  

2.5.3   Spill due to Tanker Collision at Jetty having capacity between 1,00,000-

3,00,000 metric tons 

Crude Oil is received at Jetty by ocean tankers having capacity between 1,00,000 - 3,00,000 
metric tons. Crude Oil is pumped to shore tanks by pipeline from the SPM. In the present 

scenario, collision of the vessel at the jetty or tanker route with another vessel enroute to other 

terminals can cause partial damage to the vessel’s cargo tanks (not more than 3 Nos. Cargo 

tanks) leading to a maximum oil spill of about 700 tons to 25,000 tons of crude oil. Hence, in the 

present study the probable quantities of crude oil spills due collision at Jetty is considered as 700 

tons, 10000 tons and 25,000 tons. 

2.5.4    Spill due to collision or grounding in the Tanker route  

Tankers are expected to call at the Jetty frequently to load these oil products. These tankers may 
meet accidents like collision with other vessels or grounding in the vicinity of the Jetty. In case of 

such accidents the spillage may vary depending on the size of the tanker, the extent of damage 

and number of cargo tanks ruptured.  In the present study the probable quantity of spills in the 

tanker route considered for modelling is about 25000 tons.   

 
As can be seen above the spill scenarios mentioned above range from extremely negligible 

quantities to enormous quantities in rare catastrophic events.  The simulation of oil spills does not 

vary significantly in various scenarios except the magnitude of impact zone and the quantity 

involved in such impacts.  The software is intended for use by the Client for specific scenarios, 
through a few hypothetical simulations are made in this report considering the worst-case 

scenarios.  

 

The failure rate of loading arm is extremely low because of the sophisticated safety systems 

incorporated in the design.  Accidental release of any chemical due to catastrophic rupture of 

tanks and ship collision are also relatively very low. The impact due to failure of storage tanks 

and ship collisions on environment are very high because of the large quantity released when 

compared to the pipe failure.  

2.6 Risk assessment of oil spill in APSEZL, Mundra area 

a) Oil spill risk analysis and modeling studies for Adani Ports and SEZ Limited at operating 

facilities in Mundra Region, Gulf of Kutch (Part-A & B of the report) 
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b) Mapping of Marine Sensitive areas in the Coastal areas of Gulf of Kutch region (Part-C of 
the report) 
 

The two documents mentioned above deal extensively with oil spill risk analysis & trajectory and 
Mapping of marine sensitive areas based on the available data information. These two studies 

follow the structure of and are compliance with the "IPIECA-A guide to contingency planning for 

oil spills on water and are aligned with the Indian coast guard "National Oil Spill Disaster 

Contingency plan" These important documents provide all details of the local environment, risks 

of the oil spill Tier-I credible spill, fate of the spills, sensitivity mapping of the area and local, 

regional and country wide response capabilities. 

These documents shall be used in the conjunction with the oil spill response plan. 

2.7    Spill locations and scenarios 

Based on above oil spill risk analysis the following 15 oil spill scenarios are considered for 

simulations as shown in Fig. 2.1.  

 
Fig.2.1 Spill Locations considered in Adani Ports and SEZ Limited at Mundra region 
 

➢ SPMs(S1, S2) 

➢ VLCC Jetty (S15) 

➢ Sub-sea pipeline(S3) 
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➢ Tanker entry into the Ports (S4) 

➢ Adani West Port berths (S5, S6, S7) 

➢ LNG Berth (S8) 

➢ Adani South Port berths (S9, S10) 

➢ Mundra Port (S11) 
➢ MICT / AMCT Berths (S12) 

The following are oil spill risks identified in terms of quantities and spill types 

➢ Crude oil spill of 700t at selected SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Fuel oil spill of 700t at selected West Port(S5), Vessel route(S7), LNG Jetty(S8), South basin 

(S9), Mundra Ports(S11), MICT/AMCT(S12) 
➢ Crude oil spill of 10000t at SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Crude oil spill of 25000t at SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Fuel oil spill of 100t at selected West Port (S5, S6), LNG Jetty(S8), South basin (S9,S10), 

Mundra Ports(S11), MICT/AMCT(S12) 

➢ HSD oil spill of 50t at selected West Port(S5), LNG Jetty(S8), South basin (S9), Mundra 

Ports(S11) 

➢ HSD oil spill of 20t at selected West Port(S6), South basin (S10) 

Continuous Spills 

➢ Crude oil spill of 10000 m3/hr for 1 min at selected SPM-HMEL(S1), SPM-IOCL(S2)  

➢ Crude oil spill of 10000 m3/hr for 1 min at selected VLCC Jetty  (S15) 

➢ Crude oil spill of 10000 m3/hr for 1 min at sub-sea pipeline route (S3) 

2.8   Types of Oil Likely to Spilled  

Oil Type 

The oil handling at Port area majority will be crude oil. The International Tank Owners Pollution 
Federation (ITOPF) classifies oil into four (4) groups based on their specific gravity. Typically, 

crude oils will fall into Group 2 (with specific gravity 0.8 – 0.85, API 35 – 45) or Group 3 (with 

specific gravity 0.85 – 0.95, API 17.5 -35). The behaviour of a particular crude oil may differ from 

the general pattern depending on its properties and environmental conditions at the time of the 

spill. 

 

The other oils that will be used for Cargo / tankers are fuel oils. The specific gravity of Fuel oil is 
typically in the range of 0.9-0.95 (API 25 – 35) and viscosity 6.5 cst / 50°C. Fuel oil will spread 

slowly on water and should evaporate less quantity within a few days upon release onto the sea 
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surface. Evaporation can be enhanced by higher wind speeds, warmer water and air 

temperatures. A small percentage may also dissolve. 

The following characteristics of oils are used for modelling study 

Table.2.3 Type of oils selected for oil spill modelling studies 

Chemical and 
Physical Properties 

Fuel Oil Crude Oil HSD 

Sp. Gr 0.9 0.85 0.86 

API 25.72 41.27 25.72 

Surface Tension 0.0028Nm-1 0.003Nm-1 0.0028Nm-1 

Viscosity of Oil 6.5X10-6 m2/s 3.822X10-6 m2/s 3.822X10-6 m2/s 

Molar Volume 0.0002 m3/mol 0.0002 m3/mol 0.00023 m3/mol 

Wax content (%) 912-19% 12-19% 03-44% 

Pour point (°C) 35 deg C 18 to 30 deg C 60 C - 180 C 

2.9 Probable Fate of Spilled Oil 

The physical and chemical characteristics of spilled oil change almost immediately when spilled in 

the marine environment due to evaporation, dispersion, emulsification, dissolution, oxidation, 

sedimentation and biodegradation. All of these processes that set in together are collectively 

referred to as oil weathering and decide the final fate of spilled oil and quantities that would need 

to be removed physically. If the oil is persistent and does not vaporizes immediately or disperses 

and comes ashore, then the costs in terms of clean up, damages and economic loses can be 

considerable. Some of the weathering processes that spilled oil goes through and the time 

duration of these processes which are important for emergency response and need to be taken 
into account by the responders, are provided in Table 2.8 below: 

 

Table.2.4: Oil Weathering Processes 

Process Description Importance Time Frame 
Evaporation Conversion of liquid to 

gaseous state. Lighter 
factions are lost first. 

Major process accounting for 
loss of oil. At 15°C gasoline will 
evaporate completely over a 2-
day period, 80% of diesel fuel 
and 40% of light crude, 20% of 
heavy crude and about 5‐ 10% 
of Bunker C fuel. 

< 5 days 

Emulsification Small water droplets 
get mixed into liquid oil. 
Water content will 

Will increase the amount of 
pollutant to be recovered by a 
factor of 2 ‐ 4. 

Onset may be 
delayed but 
emulsification 
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Process Description Importance Time Frame 
reach 50‐80%. process will start 

rapidly. 
Natural 
Dispersion 

Breakup of an oil slick 
into small droplets 

Removes oil from water surface < 5 days 

Dissolution Mixing of soluble oil 
components into water 

Water soluble components are 
most toxic 

< 5 days 

Biodegradation Breaking of oil by 
microbes into smaller 
compounds and finally 
to water and carbon 
dioxide 

Rate depends on oil type, 
temperature, nutrients, oxygen 
and amount of oil 

Weeks to months 

Formation of tar 
balls 

Breakup of heavy 
crudes and refined oils 
into small patches with 
long persistence 

Hard to detect Days to weeks 

 
In this present study, the oil type considered is ‘weathering’ type which is typically used for all the 

oil spill trajectory prediction studies. Non weathering oil is an oil type that does not change 

chemically or physically over time in the marine environment. Weathering Processes like 

evaporation, emulsification etc., affect spills and no-weathering oils doesn’t considered these 

processes hence the trajectory oil spill analysis for non-weathering type represents worst case 
scenario. 

 

The processes of spreading, evaporation, dispersion, emulsification and dissolution are most 

important during the early stages of a spill whilst oxidation, sedimentation and biodegradation are 

long term processes which determine the ultimate fate of oil. Fig.2.2 shows schematic diagram of 

weathering processes with time. 

 
 

 

 

 

 

 

 

 
 

 

 

 

Fig.2.2 shows schematic diagram of weathering processes with time. 
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2.10 Appearance and Thickness of Oil Slick 

Depending on the properties of the spilled oil, the thickness of oil slick can range from a tenth of a 

micron to hundreds of microns. The colour of oil film post spreading is a good measure of quantity 
of oil that may be contained within the slick. 

 

➢ When direct light from the sun contacts a very thin oil film (<0.1 micron; μm), much of the 

light is reflected back to the observer as grey or silver sheen. 

➢ If the film is thicker (perhaps 0.1 to 3 μm), the light passes through the film and is 

reflected off the oil‐water interface and back to the viewer. The observer will then see a 

film that can range from rainbow to darker‐colored sheens. 

➢ For very thick films (> 3 μm), the light is absorbed and the slick appears dark coloured 

(i.e., black or brown) to the observer. However, the viewer can no longer determine film 

thickness based on colour. If the slick is dark‐coloured, the observer cannot tell whether 

the film is 3 μm or 100 μm thick. 

In order to quantify oil thickness, the following thumb rules are used: 

 

Table.2.5: Appearance and Thickness of Slick 

Appearance Thickness 
Silver Sheen 0.0001mm 

Rainbow sheen 0.003 mm 

Light brown/ Black slick 0.1 mm 

Dark brown/ Black slick > 1 mm 

To determine an approximate quantity of spilled oil in the event of a spill, the following formula is 
used: 

V = L x W x T /100 
 
Where, L =   Length of slick (in metres) 

 W =   Width of slick (in metres) 

 T  =   Thickness of slick (in mm) 

 V  =   Volume of spilled oil (in cubic metres) 
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2.11 Development of oil spill scenarios including worst case spill 

2.11.1 Spill Size 

In the present study, series of scenarios considered based on operational activities, a worst-case 

scenario and logarithmic multiple to up to 25000 tons (instantaneous) and 550 m3 (continuous) 

has been considered for the model study.  

 

Simulations were made for the following scenarios at Adani Mundra region: 
 

Table.2.6 Details of Oil Spill Scenarios 
 

Comp. 
Runs 

Spill Location WD (m) Spill Qty Type 
of oil 

Spill Location 
Co-ordinates 

A SPMs  
1 SPM-HMEL (S1) 

 
29.50 
 

700 tons Crude 69° 37' 23.19" E, 
22° 40' 59.06" N  
 

2 10000 tons Crude 
3 25000 tons Crude 
4 10000 m3/h 

for 60 sec  
Crude 

5 SPM-IOCL (S2) 
 

28.45 700 tons Crude 69° 39' 14.05" E, 
22° 40' 47.21" N 6 10000 tons Crude 

7 25000 tons Crude 
8 10000 m3/h 

for 1 min  
Crude 

B VLCC Jetty  
9 Spill Location (S15) 

15.71 

700 tons Crude 69° 40.78' E, 
22° 43.6' N 10 10000 tons Crude 

11 25000 tons Crude 
12 10000 m3/hr 

for 1 min 
Crude 

C Pipeline  
13 Crude oil spill of 2611 tons at 

the pumping rate of 12500 
m3/hr for 60 sec (2611 Tons 
of crude for 36 hrs) along the 
pipeline corridor at a select 
(midway) point of subsea 
pipeline in the pipeline routes. 
-- Spill point: (S3) 

21.20 

12500 m3/hr 
for 3hr 

Crude 69° 39' 43.35" E, 
22° 42' 36.39" N 

D Tanker Route  
14 Instantaneous crude oil spill 

of 25000t along the tanker 
route at select location. 

Spill point: S4 

22.54 

 
25000 tons 

 
Crude 

 
69°32’11.38’’ E, 
22°36’1.13” N 

E West Basin (berths)  
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15 100 tons (due to Berthing 
incident/ collision) at the West 
Basin berths (FO) 

Spill point: S5 

14.61 
 

100 tons FO 69°34’13.99’’ E, 
22°45’15.54” N  

16 50 Tons (due to Berthing 
incident/ collision (diesel oil 
tanks) at the West Basin 
berths (HSD) 

Spill point: S5 

50 tons HSD 69°34’13.99’’ E, 
22°45’15.54” N  

17 700 Tons due to Hull Failure / 
Fire / Explosion (FO) at the 
berths -- Spill point: S5 

700 tons FO 69°34’13.99’’ E, 
22°45’15.54” N 

18 & 19 In the maneuvering basin:  
o 20 Tons of HSD oil 

due to Tug Impact 
(HSD) 

o 100 Tons of FO due 
to Tug Impact 

Spill point: S6 

14.48 

20 Tons 
100 Tons 

HSD 
FO 

69°34’22.75’’ E, 
22°45’5.33” N  

20 Along the vessel route at one 
location: Instantaneous oil 
spill of 700t along the tanker 
route at a select location. 
(FO):  

Spill point: S7 

17.08 

700 tons FO 69°33’40.66’’ E, 
22°43’36.31” N  

F LNG berth  

21 100 tons (due to Berthing 
incident/ collision) at the LNG 
berth (FO) -- Spill point: S8 

 

13.76 
 

100 tons FO 69°33’40.66’’ E, 
22°43’36.31” N  

22 50 Tons (due to Berthing 
incident/ collision (diesel oil 
tanks)) at the LNG berth 
(HSD) –Spill point: S8 

50 tons HSD 69°33’40.66’’ E, 
22°43’36.31” N  

23 700 Tons due to Hull Failure / 
Fire / Explosion (FO) at the 
berth-- Spill point: S8 

700 Tons FO 69°33’40.66’’ E, 
22°43’36.31” N  

G South Basin (berths)    

24 100 tons (due to Berthing 
incident/ collision) at the LNG 
berth (FO) -- Spill point: S9 

100 Tons FO 69°39’38.08’’ E, 
22°43’32.54” N 
 

25 
50 Tons (due to Berthing 

14 
 

50 Tons HSD 69°41’3.53’’ E, 
22°43’50.33” N 
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incident/ collision (diesel oil 
tanks) at the South Basin 
berths (HSD) – Spill point: S9 

26 700 Tons due to Hull Failure / 
Fire / Explosion (FO) at the 
berth -- Spill point: S9 

700 Tons FO 69°41’3.53’’ E, 
22°43’50.33” N 

27 & 28 At the turning circle:  
o 20 Tons of HSD oil 

due to Tug Impact  

o 100 Tons of FO due 
to Tug Impact 

Spill point: S10 

17 

20 Tons 
100 Tons 

HSD 
FO 

69°41’33.62’’ E, 
22°44’6.49” N 

H Mundra Port   
 At the existing MPT1 berth:  

: Spill Point S11 

20.80 

  69°42’20.45’’ E, 
22°43’32.17” N 

29 100 tons (due to Berthing 
incident/ collision) at the berth 
(FO) --  

Spill point: S11 

100 Tons FO 69°42’20.45’’ E, 
22°43’32.17” N 

30 50 Tons (due to Berthing 
incident/ collision (diesel oil 
tanks)) at the berth (HSD) – 

Spill point: S11 

50 Tons  HSD 69°42’20.45’’ E, 
22°43’32.17” N 

31 700 Tons due to Hull Failure / 
Fire / Explosion (FO) at the 
berth: Spill point S11 

700 Tons FO 69°42’20.45’’ E, 
22°43’32.17” N 

I MICT / AMCT Berths:  
 At the existing MICT / AMCT 

Berths: 

: Spill point S12 
 

  69°42’56.30’’ E, 
22°44’36.69” N 

32 100 tons (due to Berthing 
incident/ collision) at the (FO) 
- Spill point S12 15.12 

 

100 Tons FO 69°42’56.30’’ E, 
22°44’36.69” N 

33 700 Tons due to Hull Failure / 
Fire / Explosion (FO) at the 
berth - Spill point S12 

700 Tons FO 69°42’56.30’’ E, 
22°44’36.69” N 

 
Results of scenario: 

Hydrodyn-OILSOFT is a dedicated software for oil spill trajectory modeling. This software is used 

for the prediction of oil spill scenarios in the Mundra region for various meteorological and 

hydrological conditions. 
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Knowledge of probable movement of an oil slick gives a distinct advantage while planning 

response strategies.  Thus, for instance, no major clean-up operation is necessary if the modeling 

results indicate that the spilled oil would remain at sea thereby sparing the shore ecology.  On the 

contrary, if modeling results are suggestive of shoreward drift and predict that particular 
ecologically sensitive or important areas would be hit, effective counter measures such as 

deployment of deflection booms, containment and recovery of oil etc. can be effectively taken.   

The results of various numerical runs are discussed in the following sections. The detailed results 

of the simulations are available in the tabular form in the oil spill risk analysis (PART-B of the 
OSCP). 

 

During the year representative spill locations in Adani Mundra would move towards coastal areas 

during all seasons depending on the spill residence time as delineated in Part-B of the OSCP.  
 

The behavior of slick movement is more or less similar in various scenarios irrespective of 

quantities of oil spilled.  The area of oil spread differs depending on the source quantities. The 

details of spill losses during its movement and time taken to reach the coast boundaries from all 

locations have been discussed in Part-B of the OSCP. 

2.12   Environmental sensitivity index mapping 

The mapping of the sensitivity of the environment to accidental oil pollution is an essential step in 

oil pollution preparedness, response and coordination efforts. ‘Sensitivity’ relates to the efforts of 

accidental marine pollution involving hydrocarbons. Sensitivity mapping has been prepared 

which provides a basis for the definition of priorities for protection and clean-up to the On-scene 

commander, on-site responders and information to plan the best suited response strategy to the 
decision makers. Sensitivity mapping has been used to support the development of the response 

strategy for oil spill contingency plan. Elements which have been considered sensitive to oil spill 

are: protected areas, important areas for biodiversity, sensitive ecosystems, critical habitats, 

endangered species, and key natural resources. 

 

Sensitivity maps prepared has covered the areas of coast at risk of spillage originating from the 

facilities and provide information about the various types of environments that may be affected 

by a spill (sand beached, rocky coast, marshes, etc.) for which the clean-up equipment should 
be suited. Sensitivity maps prepared also included the mapping of coastal, sub-tidal habitats and 

information on the potential impact of dispersed oil in the water column so as to support the 

decision on the use of oil spill dispersant. 
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The shorelines are of the high priority areas for protection because they are difficult to clean 

once the spill washed to shore. According to the sensitivity and importance of the shoreline, the 

following order of priority is set in shoreline cleaning: 

 

➢ Marshes and mangroves. 
➢ Coral reef flats which are exposed at low tide. 

➢ Raised fossil reefs with undercuts which allow the floating oil to penetrate boulder and 

Cobble beaches. 

➢ Pebble and cobble beaches. 

➢ Beaches of mixtures of sand, pebbles and cobbles. 

➢ Exposed beach rock. 

➢ Port harbour/Jetty/Berth 

 
The details of the environmental sensitivity map including ecologically sensitive areas and 

economic resources for the APSEZL, Mundra have been provided as Part-C of the OSCP.  

2.13 Environmental resources, priorities for protection 

Amenity areas, economically important tourist and recreation facilities, bathing beaches, 

ecologically sensitive areas, industrial or drinking water intakes, fisheries, Marine culture, sea 

birds, marine mammals and other resources likely to be threatened shall be identified. In most of 

the oil spill incident, it may not be possible to prevent some oil coming ashore, and in some 
circumstances, it might be advantageous to deflect the oil to a another less important chosen 

place onshore. It is therefore necessary to decide in advance which areas are to be given priority 

for protection. Before making such decisions, a wide variety of interested parties should be 

consulted.  

 

The environmental sensitivity with key ecologically sensitive areas and economic infrastructures 

Mundra surrounding areas are 
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Fig 2.3: Sensitive areas along the block  
 
It is endowed with a great diversity of natural ecosystems, of which the major systems are salt 

pans, intertidal zones, sand dunes, mangroves, creeks and Open Ocean. The biological sensitive 

resources are discussed in detail below.  

Biological Resources 

Various Biological resources are discussed in Part-C (Sensitivity Mapping Studies) of the report 

which are sensitive to oil spills. As per the IMO standards, each species indicated with symbol 

and color. Species that are especially vulnerable to the effects of oil spills are Bird, Fish, and 

Marine Mammal. The Biological resources, which are vulnerable to the effects of oil spills are 
categories are then further divided by grouping species together by similar taxonomy, 

morphology, life history, and/or sensitivity to spilled oil. 

 

When a biological resource exists in a small area (such as a bird nesting site), it is indicated by a 

symbol. When a biological resource encompasses a larger area, it is represented by a polygon 

with a specific pattern and color. 

 
The information of all categories of biological resources is displayed on shoreline sensitivity maps 

are placed at Annexure-2 of Part-C of the report. 

Industrial Resources 
 

Various industrial resources i.e. Intake, outfalls, Port /Jetty, salt pans that are vulnerable to oil 

spills is discussed in Part-C of the report and also shown in Annexure-2. They are indicated by a 
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symbol with specific pattern and color. 

 
 Human Use Resources 
 
Human‐use resources that may be either negatively impacted by an oil spills or used as access 

points for oil spill cleanup are typically marked with a symbol. Most human‐use features (such as 

public beaches and aquaculture facilities) exist in a small area and are represented by human –

use point symbols. Larger areas such as parks, preserves, protected areas, and wildlife refuges 

are shown as polygons. 

 

The area from Okha to Kandla is marked by number of creeks, mangrove vegetation, Mudflats, 

salt pans, APSEZL installations and number of landing points etc. The coastline from Positra to 

Bedi stretching south into Gulf of Kutch is highly developed in terms of manmade structures and 

has large extends of mudflats with mangrove vegetation and marine sensitive areas. The further 
stretch up to Navalakki is the hub of commercial activity and includes Adani, Kandla Port 

Installations. 

All categories of sensitive zones along the coastal areas of APSEZL region as well as creeks are 

displayed on ESI maps which are to be protected and placed at Annexure-2 of Part-C of the 

report. 

2.14   NET ENVIRONMENTAL BENEFIT ANALYSIS (NEBA) 

The objective of a NEBA is to consider all available response options for an oil spill and select 

those techniques that will provide the best opportunities to minimize consequences for the 

environment. This section of the report provides an overview of the approach used to prepare the 

NEBA in support of oil spill response planning for Adani Ports and SEZ Limited, Mundra. The 
analysis is largely based on information discussed in Oil spill Modeling Studies (Part-B of the 
OSCP) and Marine Sensitivity Area Mapping (Part-C of OSCP).  

 

This qualitative, NEBA analysis was conducted for oil spill contingency planning purposes, and is 

dependent upon a variety of input sources. It is intended to address the overall risk for the oil 

spills. Because it is intended to be a broad analysis of a large-scale event, there is no specific 

season or trajectory analysis that will account for every possible spill scenario. However, it should 

represent likely exposure risks and levels of concern.  

To conduct this study, the following important factors were considered and/or 

employed:  

• The comprehensive trajectory modeling using state-of-the-art models and including oil 

spill scenario carried out (PART-B of the project report) 
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• Risk matrix which has been prepared based numerous other studies;  

• Design of a scenario representing a high-volume discharge incident for this area; and  

• Use of the above assumptions that were conservative and evaluated maximum extent of 

the impact.  

Recommendations Concerning Response Options  

All of the response options evaluated offer the potential for a net improvement over natural 

attenuation, and none have material adverse consequences. All of them should be discussed and 

considered when developing an oil spill response plan. It is always assumed that a combination of 

response techniques will be used, as appropriate, to minimize oil exposure to sensitive resources 

and to promote rapid recovery of the ecosystem as a whole. The OSRP provides information on 

the integration and activation of multiple response options for this Project Area.  

However, the response options vary greatly in their potential effectiveness in association with a 
large-scale scenario, as summarized below (from least to most beneficial): 

 

➢ On-water In-situ Burning (ISB) – This response option is severely restricted by 

seasonal day length, year-round weather conditions and strong tidal currents and large 

tidal ranges, most of spill trajectories reached the coast before proper weathering and 

logistical constraints. As a result, it is unlikely to offer substantial Net Environmental 
benefits.  

➢ On-water mechanical recovery – On-water mechanical recovery resources are 

generally easier to obtain and deploy in larger numbers. The option is viable for open 

waters in the Mundra Port region.  This option is effective for smaller, confined spills, the 

estimated oil recovery for large-volume scenarios is generally associated with low 

ecological benefit.  

➢ Shoreline protection and recovery – As a result of the high probability of shoreline 

contact indicated in trajectory spill modeling studies (PART-B), this response option will 

have more overall effect, except in the cases where spills are moving away from the 

shore. The deployment of shore line protection and recovery gears are quite difficult due 

to the fact that the existence of very strong tidal currents as well as large tidal ranges and 
most of the coastal zonal areas the west coast are inaccessible by road. Due to the 

above reasons, this is not showing much Net benefit over Natural attenuation. 

➢ Dispersant application – This response option was shown to be effective in 

substantially reducing surface oil in treated areas. While it can be very effective in 

treating fresh oil, surface oil reduction is predicted to be 40-60% in the first 4 days of the 

spill. Crude oil concentrations in the upper 10 to 20 m of the water column would increase 
in treated areas for a very short period, but would rapidly dilute and therefore not pose a 
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long-term risk to the ecosystem. Quick application of dispersants within an hour is highly 

recommended offering Net environmental Benefit to the Higher Deg 
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3.   EQUIPMENT, SUPPLIES AND SERVICES 

There are a number of techniques to remove the oil floating on the sea. The spill combating 

equipment’s should be selected in relation to the assessment of the risk of spills and to the 

defense of agreed priorities for protection. The equipment must be chosen for the anticipated 

range of weather conditions and oil types. Various equipment’s used are: use of booms, 

skimmers, absorbents, dispersants/bioremediates and burning. NEBA Studies has been carried 

out based on Adani Ports and SEZ Limited, Mundra facilities, coastal geo-information and port 

operational conditions. Recommended multiple response methods i.e Mechanical equipment or 

dispersants /bioremediates based on NEBA studies, put into use in case of oil spill.  

3.1   Equipment and Supplies 

The response equipment required for mounting an operation consists of equipment for offshore 

and shoreline operations and could include following spill equipment’s 

 Offshore & shoreline Equipment’s   

▪ Booms, Skimmers, Absorbents, boats / tugs / response vessel 

▪ Protective clothing for everybody (including boots and gloves), spare clothing. 

▪ Cleaning material, rags, soap, detergents, brushes. 

▪ Equipment to clean clothes, machinery, etc., with jets of hot water. 

▪ Plastic bags (heavy duty) for collecting oily debris. 

▪ Heavy duty plastic sheets for storage areas especially for the lining of temporary storage 

pits. 

▪ Spades, shovels, scrapers, buckets, rakes 

▪ Ropes and lines 

▪ Anchors, buoys 

▪ Lamps and portable generators 

▪ Whistles 

▪ First Aid material. 

Other special equipment which may be used are: 

▪ Workboats 

▪ Trucks / cars (four-wheel drive) 

▪ Radio transmitter / receivers 

▪ Workshop / repair facilities 

▪ Bulldozers, mechanical scrapers and similar earthmoving 

▪ Equipment 
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▪ Vacuum trucks 

▪ Tank trailers 

▪ Life vests 

▪ Explosive meters 

The response operations carried out for both offshore and onshore as discussed below. 

3.2 Offshore Operations: 

The minimum oil spill equipment required for response in terms of containment, recovery and 

disposal will be maintained at Adani Ports and SEZ Limited at Mundra and onboard the tugs fitted 

with fire contain remote controlled fire monitors. The equipment maintained at marine control 

room will be the first to be deployed for containment and would be augmented by movement of 

additional equipment as required by the situation.  The details of total equipment required for 

response operations as follows. 

 

Sr. 
No ITEM QTY CAPACITY 

1 Inflatable boom for Fast Response 2000 m  
2 Weir Type Skimmer 2 50m3/hr 
3 Multi Skimmer 2 50 m3/hr 
4 Vacuum Skimmer 2 30 m3/hr 
5 Floating storage tank 2 10 m3 

6 
Oil spill Applicator with spray arms type 
with 2 nozzles 1  

7 Bio Remediation (lit) 2000L  
8 Dispersants-type-III 3000L  
9 Personnel Protective Kit 30  
10 Oil Absorbent Kit 2  
 

The list of equipment available with Adani Ports and SEZ Limited, Mundra is given in Data 

directory 

3.3 Shoreline operations 

 
Shoreline operations will be undertaken by local civil administrative as per their contingency Plan. 

Taking into account the spill movement and area sensitivity, the Equipment will be mobilized 

along with manpower to the site by the local administrative authority. The procedures laid down in 

Operations Manual will be available for reference to clean up teams along with expertise held with 

responders. The details of spill equipment for shore cleanup are as follows. 
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Sr. 
No ITEM QTY CAPACITY 

1 
Shoreline Cleanup Equipment’s 
Mini Vacuum pumps capacity (25 m3) 2  

2 Floating storage tank (10T) 2  
3 Absorbent (oil only) 80 L Kit for quick oil spill response 1  
4 Sorbent pads 20-inch x 20 inch (nos) 500  
5 Sorbent Boom size min 5inch dia, min length 5 feet 250  

Based on the oil spill modeling study, it has been observed that an oil spills at berth locations / 

SPM / tanker route will reach the coast within hours (Part-B: Report). Accordingly, the resources 

required for Tier-1 response plan are estimated as below:  

3.4   Additional equipment and response  

While, the equipment held with response team will be available for initial and first response, the 

additional requirements would be met from equipment held by participating companies being 

addressed by this Plan. As per the NOS-DCP18 (Appendix-17), the ports are under Category-A 

as per the risk Category, hence, additional equipment’s are to be procured listed in Appendix-16 

for compliance with NOSDCP.  

In the event of a decision being taken by the team managing the spill, the equipment held with the 

participating units will be made available to response teams. The details of equipment held at 

different locations are placed as follows. 

Additional equipment and location 
 

LIST OF RESOURCES AVAILABLE-ADANI PORTS and SEZ LIMITED, MUNDRA 
Tugs Available for Oil Spill Containment 

Name of Tug  Type BHP OSD AFFF Capacity 
(cum/Hr) 

BP 

Dolphin No. 4 ASD 2200 X 2 3000 ltr 2000 ltr 1200 55 
Dolphin No. 7 ASD 2200 X 2 3000 ltr 2000 ltr 1200 55 
Dolphin No. 10 ASD 3000 X 2 3000 ltr - - 70 
Dolphin No. 11 ASD 

(DSV) 
2200 X 2 3000 ltr 2000 ltr 1200 55 

Dolphin No. 14 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 
Dolphin No. 15 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 
Dolphin No. 16 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 
Dolphin No. 17 ASD 3000 X 2 3000 ltr - - 70 
Dolphin No. 18 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 
Brahmini ASD 2000 x 2 3000 ltr 2000 ltr 1200 65 
Bitarni ASD 2000 x 2 3000 ltr 2000 ltr 1200 65 
Khushboo Fixed 

screw 
401 X 2 - - - 10 

Dolphin No. 4, 7, 11, 14, 15, 16, 17, 18, Brahmini and Bitarni are fitted with Oil Spill Dispersant  

boom and proportionate pump to mix OSD and Sea water as required. The tugs are also fitted  

with a fire curtain and remote-controlled fire monitors.  

All above ten Tugs have class notation as Harbour Tugs and are certified to work within  
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the Harbour limits only.  

2. Reception Facility: 12” pipe line, connected to a slop tank at chemical tank farm.  

Dolphin 11 has firefighting system of 1200 m3/hr along with 20 ton lifting “A” frame and  

diving support facility.  

Location of Oil Spill Equipment: The Oil Spill Equipment stored in SPM Store.  
 

 
                  RESOURCES/EQUIPMENTS WITH AVAILABLE APSEZL, MUNDRA  

 
Facilities in the marine control room  
 

1. Tidal stream guage: this can accurately read the prevalent rate of flow and direction of 

current. 

2. Tide guage: for accurately calculating the height of tide at any given time. 

3. Wind guage: for direction and speed of wind 

4. VHF sets (fixed and portable) with complete range of marine frequencies to be used for 

field operations. 

Item  quantity 
Canadine fence boom (reel model 7296/8496 with power pack,towing 
bridles and tow lines-235 meter) 

1 no 

Power pack with boom reel with hydraulic hoses 2no 
Power pack-20kv with boom reel with hydraulic hoses 2no 
Lamor side collector system (recovery capacity 123 m3 /hr (side 
collector LSC-3C/2300(01C02-P536). Oil transfer pump OT A 50 with oil 
transfer hose set 

2no 
2sets 

  Lamor minimax 12m3 skimmer 2sets 
Power pack for skimmers with hydraulic hoses 4no 
Power pack -20 KV for skimmers with hydraulic hoses 1no 
Floating tank(25m3) 1no 
Foot pumps for floating tank 6no 
Oil spill dispersants 5000ltr 
Portable dispersant storage tank: 1000 ltr capacity 1no 
Portable pumps 2no 
Two -way hydraulic maneuvering panel 2no 
Oil containment boom 
-length 2000 meters, height-1500 mm, draft-900mm, free board-600mm 

2000 mtr 

Current buster room 
-fasflo-75 (for response in fast current) 

2no 

Skimmer 
-KOMARA 15 duplex skimmer system with floating IMP 6 PUMP 

4no 

12.5T flexible floating storage tank (PUA).  3no 
Diesel driven transfer pump for flex barge 2no 
Site hose kit for the transfer pump for flex barge 2no 
3” and 2” hose adaptor for transfer pump and hose 2no 
Shoreline cleanup equipment  
Mini vac system 5no 
OSD applicator =oil dispersant spry unit (20 ltr) for use on beach and 
inter tidal zones 

2no 

Startank with capacity 1000 liter(10m3) 2no 
Sorbent boom pack (12.5cm*4m) 500 mtr 
Sorbent pad  2000 nos 
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In the event of an ongoing spill or a spill that requires declaring of Tier 2 or 3 responses, the 

additional equipment and manpower held with any other OSRO or facility will be sourced in an 

accelerating manner including resourcing from the National / international spill handling 

companies. Contact details of companies holding equipment in India and International OSROs 

are listed below. 

LIST OF ADDITIONAL RESOURCES AND INTERNATIONAL OSROs  
 

1. Australian Marine Oil Spill Centre 
PO Box 305 
Victoria 3214 
Australia 
Tel + 61 3 5272 1555    Fax + 61 3 5272 1839  
Mail: amose@amosc.com.au  
Web: http://www.aip.com.au 

 
       2.   Fast Oil Spill Team 

C/o PIM 40 G 23 Tour Elf 
 
92078 Paris‐ La Defense Cedex France 
Tel: + 33 1 4744 5636 Fax : + 33 1 4744 2677 
Mail : giefost@club‐internet.fr 
 

      3.    Oil Spill Response Ltd 
Oil Spill Services Centre 
Lower William Street Northam 
Southampton SOI 1 QE, UK 
Tel: + 44 1703 331 551 Fax: + 44 1703 331 972 
Mail: osrl@osrl.co.uk    
Web: http://www.oilsillresponse.com 

 
     4.     Petroleum association of Japan 

Oil Spill response Department 
Keidanren Building  
9‐4, 1 – Chome, Ohtemachi 
Chiyoda‐ Ku, 
Tokyo 100, Japan  
Tel: + 81 3 3279 3819 Fax: + 81 3 3242 5688  

Mail: mail@pcs.gr.ip  

Web : http://www.pcs.gr.ip 

3.5   Inspection, maintenances, and Testing 

The oil spill response equipment will be maintained in highest state of operational readiness. This 

is achieved through a planned maintenance, inspection and testing program. A record of 

inspection, maintenance and test will be maintained.  

The response team will be responsible for regular testing and mock drills. All personal assigned 

with the task of operation of this equipment are adequately trained and their level of competency 

will be maintained by conducting regular exercises. 
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Hands on training to personnel will be given by actually deploying the equipment and checking 

their effectiveness. Similarly, crew of support vessels will also be kept trained by regular, periodic 

training and exercises. 
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4.   OIL SPILL MANAGEMENT 

Management of the oil spill response operations will be undertaken by a Spill Management Team 

involving personnel and having various levels of responsibilities in their exiting operational areas. 

The Organization Chart for Oil Spill Response is giving below. 

 

  

 

COO APSEZL 

POC (Incident Control Room) 

HOS (MARINE) 
(On Scene Commander) 

Corporate Affairs 

Marine Officer Engineer 

Ambulance Jetty 
Supervisor 

Technician Fire Tender 

HOD (MARINE) 

SPM PILOT 

Fire & Safety Officer 

SPM 
Tug 

SECURITY 
OFFICER 

PORT SPILL 
RESPONSE 

SPM SPILL 
RESPONSE 

FLOTILLA 

SPM 
Mooring 
master 
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4.1 Crisis Management Team (CMT) / Chief Operating Officer (COO) 

CMT is the primary unit for incident management and is composed of senior manager from various 

departments for providing advice and resources and take on the spot decision to meet any immediate 

requirements arising during the response operation. 

The major functions that would need to be carried out by CMT to discharge the Plan are as per 

table 4.1 

Table.4.1: Major functions of Crises Management Team 
 

 

4.2 Incident Organization Chart 

CMT is the primary unit for incident management and is composed of senior manager from various 

departments for providing advice and resources and take on the spot decision to meet any 

immediate requirements arising during the responses. Organizational chart as follows 

 

 

 

 

 

Field operations ✓ Initiation, Control of Operations and response activity 

✓ Emergency Control room functions 

✓ Implementing tired response and disposal 

✓ Shoreline cleaning (when initiated through this CP) 

✓ Planning and strategy 

Admin and logistics ✓ Victuals 

 ✓ Transport 

 ✓ Additional manpower and equipment 

 ✓ Security 

Technical matters ✓ Cargo ops, availability of response items, repairs 

Liaison ✓ Communication‐ operational and with other 

 ✓ Government / non govt. authorities, Media 

Legal ✓ Documentation of damages, claims and 

 ✓ compensation, notifications 

Health and safety ✓ Medical assistance 
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4.3    Financial Authorities 

The financial Authorities of APSEZL, Mundra is as per the existing organization structure. At the 

time of the crises, the need of the hour will be understood and requirements of OSC / ERT will be 

met at a faster rate than normal. Since all head of Department (HODs / HOS marine) would be 

available, immediate on the spot approval will be accorded. 

4.4  Functional Designations 
 
Following functional designations stand identified and notified through the Plan, to give effect to 

this Plan: 

Support Services 
✓ Weather, Tides & currents 
✓ Topography & shoreline 

character (Part-C) 

Operation Team 
✓ Practical input into 

Strategies and tactics 
suggested  

✓ Operation Plans 

Incident Controller Planning 

Meeting 

Administration & 

Communications 

✓ Cost Implication of Strategies / 

tactics 

✓ Information on any legal issues 

✓ Communication Plan 

✓ Available & future resources 

✓ Personnel / services contracted 

or need 

✓ Transport available / needed 
 

HSE 

✓ Fire Fighting Plan 

✓ Security Plan 

Incident Action Plan 
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i. Chief Operating Officer APSEZL Mundra 

ii. Incident Control Officer (HOS – Marine / Duty Port Captain) 

iii. Site Emergency Coordinator (Senior Pilot and Radio Officer) 

iv. Fire Coordinator (HOS – Fire / HOS -Safety) 

v. HOS – Security / Duty Security officer 

vi. Medical Superintendent 

vii. Marine Pollution Coordinator – Manager (Marine /Pollution Control) 

viii. Traffic Coordinator - Duty Port Captain 

ix. Communications Officer (Duty Port Captain / Duty Radio Officer) 

x. Chief Emergency Controller (Head -HSE) 

xi. Civil Coordinator (HOS – Environment Cell / HOS Estate) 

xii. Marine Engineering Coordinator (HOS – SPM / Diving Team in-Charge) 

xiii. HOD – Corporate Affairs 

xiv. HOS-Legal & HOD Estate 

4.5 Manpower availability (on-site, on-call) 

As per the policy of port, the marine department would be providing required man power for all the 

OSR activities. However, various departments providing assistance of water craft, vehicles, cranes 

etc. for movement of men and material: would provide necessary manpower and their departments, 

as required, so as to continue the OSR operations uninterrupted. 

 
4.5.1 A float Operations and Response Team/ Teams  

In an emergency, the personnel available at or near the incident site play vital role. This concept is 

made use of in nominating the Key Persons. It is necessary to nominate a functionary as the 

Incident Controller who is invariably a shift-in-charge of the facility. The Incident Controller tackling 

the emergency in real times requires the support from various other services i.e. Fire & Safety, 

Medical Services covering communication, transport and personal functions etc. A key person for 

each of these services therefore, should be nominated. 

 

Overall in charge of these activities is Chief Operating Officer – Mundra Port. The different functional 

coordinators, designated, will co-ordinate with Chief Controller in their respective functional areas. 

It is suggested that key personal chart be developed, giving the names, designation, telephone nos. 

of top-level personnel who will act as coordinators in different disciplines/services. The duties and 

the responsibilities of various Key Persons and Coordinators need to be written down on a 

chart and should be made available across the organization at the site / location. 
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Roles & Responsibilities of key persons 
 
Incident Control Officer – (HOS – Marine / Duty Port Captain) 

• Directs and co-ordinates all field operations at the scene of the accident 

• Assess incident/crisis at site, nature, location, severity, casualties, resource requirement 

• Classifies incident - Advises Exe. Controller, Civil Defense, Dy. Conservator, Traffic 

Manager - regarding crisis severity status and emergency level, wind direction, 

temperature, casualties and resource requirements. 

• Conducts initial briefing to Chairman   

• Activates elements of the terminal emergency plan/ site response actions 

• Protect port personnel and the public  

• Directs security/firefighting/oil spillage/gas leakage/vessel accidents/natural calamities, 

cargo operations shutdown  

• Search for casualties and arrange first aid   and hospitalization 

• Brief or designate a person to brief, personnel at the incident scene 

• Determine information needs and inform Crisis Management Group  

• Coordinates all functional heads in field operations group to take action 

• Manages incident operations to mitigate for re-entry and recovery 

• Coordinate search and rescue operations  

• Arrange evacuation of non-essential workers to assembly points –outside port 

• Arranges tugs, mooring boats and pilot(s) for sailing vessel(s) 

• Co-ordinates actions, requests for additional resources and periodic tactical and logistical 

briefings with Site Emergency Coordinator  

• Coordinate incident termination and cleanup activities 

• Instructs various emergency squads as necessary 

Site Emergency Coordinator – (Senior Pilot and Radio Officer) 

• Direct operations from the emergency control center with assistance from Crisis 

Management Group 

• Take over central responsibility from the Site incident controller (SIC) 

• Decide level of crisis and whether to activate off site emergency plan 

• Instruct SIC to sound appropriate alarm 

• Direct the shutting down, evacuation and other operations at the port 

• Monitor onsite and off-site personal protection, safety and accountability  

• Monitor that causalities if any are given medical aid and relatives informed 

• Exercise direct operational control of the works outside the affected works 

• Monitor control of traffic movements within the port                               
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• Coordinate with the senior operating staff of the fire, police and statutory authorities 

• Issue authorized statements to the news media 

• Review and assess possible developments to determine the most probable course of 

events 

• Authorize the termination of the emergency situation by sounding the all clear siren-

continuous long single tone siren for one minute 

• Control rehabilitation of affected areas after emergency 

• Arrange for a log of the emergency 

Fire Coordinator – (HOS - Fire / HOS -Safety) 

• (Under the direction of the Incident Control Officer)  

• Announces fire incident point over the public address system and evacuates workers to the 

assembly points 

• Informs fire station immediately and leads firefighting team to the incident location 

• Informs SIC if external fire tender / fire-fighting equipment / materials/mutual aid is required 

• If necessary, arranges and activates other fire-fighting equipment 

• Arranges safety equipment e.g. fire suits, protective gloves and goggles, breathing 

apparatus 

• In liaison with Civil Engineering Department, ensures that adequate water pressure is 

maintained in the fire hydrant system/at the area supply 

• Maintains adequate records 

HOS - Security / Duty Security Officer 

• Directs, gate security and facilitates evacuation, transport, first aid, rescue 

• Controls the entry of unauthorized persons and vehicles-disperses crowd 

• Permits the entry of authorized personnel and outside agencies for rescues operations 

without delay. Liaises with State police 

• Allows the entry of emergency vehicles such as ambulances without hindrances 

• Ensures that residents within port area are notified about disaster and instructs to evacuate 

if necessary 

• Ensure that all people are aware of the assembly points, where the transportation vehicles 

are available 

• Ensure that the people are as per the head count available with the assembly point section 

of that area 

• Liaise with the Chief Medical Officer to ensure first aid is available at the assembly points 

• Carry out a reconnaissance of the evacuated area before declaring the same as evacuated 

and report to SIC.  
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 Medical Superintendent         

• Direct medical team 

• Set up casualty collection center arrange first aid posts 

• Arrange for adequate medicine, antidotes, oxygen, stretchers etc. 

• Contact and cooperate with local hospitals and ensure that the most likely injuries can be 

adequately treated at these facilities e.g. burns 

• Advise Chief Emergency Controller on industrial hygiene and make sure that the facility 

personnel are not exposed to unacceptable levels of toxic compounds 

• Make arrangements for transporting and treating the injured 

• Inform the hospitals of the situation in case of a toxic release and appraise them of the 

antidotes necessary for the treatment 

• Maintain a list of blood groups of each employee with special reference to rare blood groups 

• Liaise with Govt. Hospitals/Red Cross  

Marine Pollution Coordinator – Manager (Marine / pollution control) 

• Minimizes the impact of an accident on the environment for which it would develop 

methodologies to control hazardous spills 

• Monitors cooperation with emergency response squads to conduct the actual cleanup work 

during and after the emergency. 

• In case of fire and specially if the fire involves toxic/flammable materials, to ensure 

responsible actions for containing the run off fire water and other water from the damaged 

units 

• Determines the level of contamination of the site as a result of the accident 

• During cyclones/floods arranges sand bags and transfers important plans and documents 

to higher levels 

 Traffic Coordinator – Duty Port Captain 

• Directs operation staff 

• Prepares vessels to vacate from berth 

• Arranges to protect cargo in vicinity from damage 

• Arranges to segregate and shift cargo in sheds 

• Submits consolidated list of dangerous goods in port including tankers in port and tank 

farms in port area 

• Coordinates with ship owners / agents/C & F agents/stevedores 
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Communications Officer – (Duty Port Captain / Duty Radio Officer)    

• Ensure telephone operator/signal room advises entire emergency team 

• On receipt of instructions from the chief Incident controller, notifies the fire 

brigade/police/hospitals/district collector/mutual aid partners 

• Keep the switchboard open for emergency calls and transmit the same to the concerned 

personnel effectively 

• Refrain from exchanging any information with authorized persons unless authorized to do 

so by the Chief Incident Controller 

• Maintains contact with other vessels through VTMS 

Chief Emergency Controller – (Head - HSE)    

• Inform district emergency authorities-District Collector, Medical Officer-Coast Guard 

Pollution control -Inspector of factories-Inspector of Dock Safety & Health,  

• Activate the off-site plan if necessary 

• Liaise with Jt. Secy./Director MOST (Ministry of Shipping) or relevant Govt.  authority 

• Inform the media 

Civil Coordinator – (HOS – Environment cell / HOS - Estate) 

• Inform Gujarat Pollution Control Board and other environmental agencies about the incident 

for getting necessary guidance 

• Instruct the contractors to carry out urgent civil works if required 

• Hire the barges for collecting the spilled oil, if required 

Marine Engineering Coordinator – (HOS – SPM / Diving Team in-charge) 

• Organize the tugs for combating the pollution 

• Start the rigging of pollution combating equipment on tugs/launches 

• Hire additional crafts if required 

HOD- Corporate affairs: 

• Collect detailed information periodically and liaise with press about the incident 

• Arrange transport facilities, if required 

• Inform local authorities/District Collector about the incident (as per EAP) 

HOS - Legal & HOD - Estate: 

• Issue notice under Major Port Trusts Act, Indian Ports Act(Prevention & Control of Pollution) 

Rules, etc; to the defaulting master/owner/agent   

• Arrange for settlement of claims related to the pollution (as per EAP)  
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The functions of response team can be assigned to an identified and qualified OSRO also. In such 

an event of nomination, all functions with respect to response team and On Scene Co‐coordinator 

will be carried out by the OSRO or OSRO representative, while, CMT and CIC will continue to 

function hitherto. 

 

Response resources like equipment to be deployed having been identified in terms of quantity and 

location, additional resources like Spill Response Vessel (SRV) and work boat etc along with 

responders would be as per identification and notification by CMT leader. In the event of an OSRO 

being assigned the responsibility to provide resources, OSRO will have to mobilize the different 

units. 

4.6 Availability of additional manpower 

The response team is to comprise of a Manager, Specialists, responders, response workers apart 

from the crew of the vessel or work boat assigned to response duties. The team and additional 

resource composition are 

 

(i)   Incident Manager / OSRO Manager 

(ii)   OSC‐ Incident Controller/On Scene Coordinator 

(iii)   SR Vessel and Captain 

(v)   Responders 

(v)    Vessel crew 

(vi)  Work boat, master and crew 

 

Additional responders or additional teams could be assembled during response ops as the 

requirement demands. 

 

4.7 Advisors and experts – Spill Response, Wildlife, and Marine 
Environment: 
 

Advices as felt necessary is to be sought from the commanding officer, ICG, Jamnagar, who look 

after such affairs related to oil spill response of Gujarat State Commander Coast Guard Region, 

Jamnagar may be approached in case, any need arises or as directed by CO, ICG 

Advice on wild life and marine environment is provided Ministry Environment and Forest and Gujarat 

State Government Department 

 

In Case, it is felt that private consultant / advisor opinion is required, Clean Sea Enterprise at 

Mumbai may be contacted in consultation with the component authority 
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4.8 Training / Safety schedules and drill / exercise programmed 

4.8.1 Training: 

Adani Ports and SEZ Limited, Mundra personnel, who have a role / responsibility for oil spill 

response and emergency management, shall undergo training appropriate to their role / 

responsibilities 

 

Adani Ports and SEZ Limited, Mundra will ensure that their emergency response personnel, who 

are required to operate oil spill equipment, undergo training for effective deployment of equipment 

and devices. 

 

Masters of Tugs and Adani Ports and SEZ Limited, Mundra Vessels are to ensure that their crews 

are fully trained in department of equipment and devices held on board. 

4.8.2 Drill / exercise program 

The purpose of exercises and drills is to test the knowledge of persons and members associated 

with response activity and maintain them in the highest state of readiness and professional 

competence. The exercises would aim to assess acquaintance of response teams with operation 

ability and initiation of Plan and also the knowledge of operational parameters. 

 

For this purpose, it is required to conduct both in house training and evaluation exercises and also 

multi agency co‐ordination exercises. 

 

In addition to classroom training, the responders would need to go through regular internal and 

external exercises that would include deployment of equipment to demonstrate level of proficiency. 

With respect to management of operations in consonance with the plan, it is desirable to conduct 

real time CP exercises with all industrial stack holders involved. Such an exercise conducted at a 

large magnitude would need to incorporate the staff from Adani Ports and SEZ Limited, Mundra 

Participating Companies and the Indian Coast Guard and scheduled as mutually agreed. 

The purpose of exercises and drills would be to check the following: 

 

1. Organizational and Planning  

 
a. Knowledge of Contingency Plan and Procedures  

 
b. Personnel Notifications and Staff Mobilization  
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c. Ability to operate as per CP and Operations Manual  

 
2. Operational Response  

 
a. Oil spill assessment  

b. Response equipment selection  

c. Containment strategies  

d. Spilled oil recovery techniques  

e. Disposal of recovered oily water and contaminated material  

3. Response Support  

a.   Communications 

b.   Logistics  

c.   Personnel support  

d.   Documentation  
 
Types of exercise 

Exercise requirement as per contract is to conduct internal and external exercise. In addition to 

classroom training exercise are include deployment of equipment to demonstrate satisfactory of 

proficiency. External exercises are to incorporate with the staff from Adani Ports and SEZ Limited, 

Mundra, participating companies and the Indian Coast Guard. 

Type: A: Internal exercises lasting approx. one day for ensuring OSR readiness of all equipment, 

services and personnel. 

Type B: Emergency response exercise (Tier-1) is to be conducted twice in a year 

Type C: This exercise designed to test either specific scenarios or emergency plans includes 

external participation (i.e. mutual aid, govt. agencies) 
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5.   COMMUNICATION AND CONTROL 

5.1 Incident Control Room and Facilities 

The core operational team discharging the functions of incident control, administration and 

management is designated as Crisis Management Team/s (CMT) operating from the identified  

persons unless the magnitude of operations dictates manning of any particular operation by one 
operator only. (As far as practicable, both functions should be located at same site.) 

 

Any person who observes a spill or gets an information of a spill or observes a situation that could 

lead a potential spill, may pass the available information with maximum possible details to any 

one control centre located in the Port Administrative building. 

 

In the event, the response activity is assigned by the Adani Ports and SEZ Limited to an OSRO, 
the OSRO will appoint a manager in addition to incident manager to undertake the responsibility 

of meeting the demands of response teams. 

 

A permanent location is to be designated as Communication and Ops Centre (COC) by the 

authority responsible for execution of this plan. Both functions are to be manned by different of – 

port control, control and operations Room, Harbour master, by fastest means available (All 

incidents of soil whatever magnitude are to be reported to HM by Port Control Room or COC) 

 

Contact Details 

Port Control (MMPT Marine 

Control) 

Landline- Adani Ports and SEZ 

Limited, Mundra 

02838-255739 

 VHF – Adani Ports and SEZ 

Limited, Mundra 

VHF Channel -77 & 16 

COC (MMPT Marine Control) Landline No 02838-255739 

 Mobile 98252 28673 

 VHF VHF Channel -77 & 16 

Harbour Master / CIC Landline – Adani Ports and 
SEZ Limited, Mundra 

02838-277727 

 Mobile 6359883102 
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5.2 Field Communication Equipment 

An effective inter-facility communication system among various departments/ agencies will be 
maintained with Operators. Communication will be established during the port operation in 

Mumbai and with the Operators. 

5.2.1 Equipment 

The communication centre is to be provided the following equipment 

 

• VHF -    3 Nos. 

• Walkie talkies – as per the number of response teams and functional team leaders 

• Telephone (Landline or wireless) – 2 Nos, 
• Computer and printer with internet and projector facility 

5.2.2 Publications  

• Copy of CP and appendixes  
 

• Details of CMT, OSRO organization and their contact details  
 

• Charts of Mundra harbor, Tide Table  
 

• Large scale charts showing layout of POL and cargo berths  
 

• GA plan of a typical oil tanker  
 

• Location map of jetties, berthing and landing facilities available in Mumbai estuary along 

with facilities available  
 

• Telephone contact directory of all emergency aid and medical services, port offices and 

local administration authority  

• OSRP of Adani Ports, SEZ Limited Mundra and HMEL  

5.3 Reports, Manuals, Charts and Incident Logs 

The log incident Report from (as per sample below) has been developed to ensure that the basic 

information required to formulate a response to an Oil Spill Emergency is obtained during the 

notification (if Required).  Port Control / Harbour Master / Communication and Ops Centre will 

complete the form and dispatch to the concerned authorities by the fastest means. In all cases, 

the original status report forms will be handed over to ECT, who in turn would maintain the fastest 
means. In all cases, the original status report forms will be handed over to ECT, whom turns, 

would maintain record of all such documents. 
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The personal Log forms and the Continuation Sheets are to be used during the emergency 

response to record the contacts and actions carried out during the emergency. After "stand-down" 

the Personal Log Form and the Continuation Sheets, are numbered, signed and handed over to 

the Harbour Master. All incident logs and records will be maintained.  

 

INCIDENT LOG 
 
INCIDENENT INFORMATION 
 
INCIDENT TITLE (Name of Vessel) ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 
Incident Number (Sq number/ dd /mm/ yyyy)‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 

1.DETAILS 

Date 
……………….. 

 

Time of recording …………….…  ( 24 hr format)  

Day………………… 
   
Person / Organization reporting incident 
   
Name ……………………………………….. Designation …………………………. 

 
Contact number …………………………………… 

 
2. INCIDENT 
 
Name of VESSEL    …………………………… Location ……………………..…………………. 

 
Position (if not alongside) Latitude ………………………………………. 
 

                                           Longitude ………………………..………… 
 

Sounding………………….…….……….…. 
 
Incident details 
 

Time …………. (Of incident, 24 hrs format) Date ………….. 
 
Cause of spill 
 
Type of oil 
 
Estimated quantity of spill 
 
Details of damage to vessel / installation 

 
3. COMMENTS 
 

1. Recorded by 
Name ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
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Time ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 
Note: FOUR COPIES OF INFORMATION ARE TO BE RECORDED. RETAINING ONE FOR 
OFFICE RECORD, THREE COPIES ARE TO BE CIRCULATED ONE EACH TO CHIEF 
INCIDENT CONTROLER OSC / RESPONDER/ INCIDENT CONTROLER VESSEL MASTER 
 

The personal log form (and continuation sheets) has been developed to allow all personnel 

involved on the emergency response to maintain a personal log of event. The personal log 

forms and the continuation sheets are to be used during the oil spill response to record the 

contacts and activities carried out during such emergency. 

Incident Logs are must for logging of all the events taking place. This will help in 
preparation a comprehensive incident report on a day to day basis as well as on completion 

of operation. 

After the repose work is over, the personnel log form (as per sample below) and the 

continuation sheet are to be numbered, signed and handed over to the Deputy 

Conservator. 

 

PERSONAL LOG (ALL MEMBSERS OF SPILL RESPONSE ORGANISATION) 
 
Incident Title ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Number‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ ‐‐‐‐(as per) 
 
 
_____________________________________________________________________________
_______________ 
 
Date ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 
Name ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Designation (as per C P) ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 
 
 
Time of Rx / Forwarding Info   Activity requested by/ demanded of other Member/s 
 
Observations on days operations 
 
 
Note – Copy of Personal Log is to be handed over to COC daily or as earliest as possible on 

completion of a schedule 
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 6.    INITIAL PROCEDURES 

Oil spill being one of the emergencies in the potential list of emergencies in the port operations, the 

initial activation of emergency plans commences from the site level irrespective of the magnitude of 

the event.  Since not all the emergencies lead to oil spills, the activation of emergency response is 

oriented towards the required technical and operational mitigation. Adani Ports and SEZ Limited, 

Mundra Emergency Response Plans at the site, project and port level (Tier-1) takes precedence to 

the oil spill response plans in the initial events.  

The initial actions that will be taken by Adani Ports and SEZ Limited, Mundra in the event of an oil spill 

will comprise of following procedures, as detailed subsequently: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.6.1   Flow chart for Incident and information   

 

  

Incident and Spill Information 

Notify Port Control / Harbour 
Master / Communication and 
Ops Center 

Collecting information (Oil type, spill 
volume, sea/wind forecasts, aerial 
surveillance, beach reports, spilled oil  
fate & weathering) 

 

Tier Response Strategy (Tier-1, 

Tier-2 & Tier-3 

Response Operations as per 

Port Contingency Plan 

Inform to Coast Guard and 

Monitor the spill and Assist for 

Response Plan 

Tier-1 Tier-2 & 

Tier-3 

Notify OSC / OSRO 

Under Take Response Ops 

Resources Agencies 

Estimating fate of Slick (24, 
48 and 72 hours) 

 

Identifying 
resources 

immediately at 
risk, informing 

parties 
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6.1 Notification of oil spill to Concerned Authorities 

A trigger to activate emergency response can be done by any individual either working in Port 

Administrative roles or in contractual arrangements based on his initial observations or inferred 
potential threats in the process or hazards involved in operations. The escalation of emergency from 

the observer to the Port Control / Harbour master must be fast and unhindered. Following 

communication channels shall be used by the individuals at the work site to communicate emergency: 

• Shout about the event – viz., leak, spill, fire, gas release, collapse, fall, etc. depending on the 

event so as to catch the attention of others in the vicinity. 

• Hand signals: When there is no other means of communication, hand signals shall be used to 

convey the above events. 

• Walkie-talkies and other marine communications: when the individuals have proper 

communication facilities viz. walkie talkie, VHF or mobile phones, the details of the incident shall 

be communicated to Port Control / Harbour master. 

 

Once the nature, source & quantity of oil spill is assessed then the following procedure to be followed 

for notifying the oil spill 

1) In the event of an oil spill, the spill observer will alert and notify the Port authorities of the spill. 

The spill will be reported to the Port Control / Harbour master. Preliminary information on the 

location of the spill, spill size, oil type, release rates and any injuries will be provided to the 

Port Control / Harbour master (Appendix – 10 Prescribed Formats). The Port Control / 

Harbour master will thereafter notify the Agent / response Agencies. In case the Port Control / 

Harbour master is activated, the Crisis Management Team Leader will be notified. 
2) A preliminary estimate of the response Tier will be undertaken by the OSC. The OSC will 

allocate appropriate Tier level using guidelines given in earlier sections. ECT will be activated 

for Tier-1 spills while EMT will be activated for Tier 2/3 spills. 

3) The spill event will also be reported to the Adani Ports and SEZ Limited, Mundra Authority, 

Indian Coast Guard and other relevant authorities by the CMT Leader, in the prescribed 

formats. The CMT Leader and OSC will also have the responsibility to manage and mobilize 

external resources. If required, the CMT Leader will liaise with ECT for information and 

support requests. 
4) The OSC will also need to collect information on the oil type and sea/ wind forecasts of the 

region which will assist in handling the spill. Aerial surveillance will be initiated if required to 

assess the extent of the spill and record the size and location of the slick. The response team 

deployed onshore in case of spill reaches the shore will also be instrumental in generating 

reports  
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5) The fate and movement of the slick will be estimated as part of the initial response actions. 

Assessment of oil slick trajectory will be undertaken as per the following: 

a. Obtain information on tides, direction / speed of current and wind. 

b. Using the information on current and wind, predict the trajectory and speed of the spill 
movement. 

c. Draw the slick on a chart (map) with co-ordinates, showing position and predicted the 

movement of the oil 

d. Record observations on form provided in Appendix - log Book Format. 
6) The colour of the oil on water will indicate its thickness. The volume of oil will be calculated 

based on the area and colour of oil visible from the aerial observation.  

7) Once the size and movement of the spill are known, it is possible for the Incident Controller 

to assess the potential danger to people and nearby installations, and if necessary, to set 
safety exclusion zones. The predicted movement of the slick is also important for guiding 

responders to the right locations for clean-up. The Incident Controller must also gather 

additional key information about the incident from the On-Scene Commander. 

6.1.1 Reporting of oil spill incident 

In case of reporting of oil spill incidents, the following information is to be provided by the incident 

observer. 

• Location of the spill 

• Likely source of the spill 

• Area impacted at the time of observation 

• General observation of movement of slicks (based on winds and currents) 

Upon receipt of such first information report, the same should be forwarded to the CMT leader 

through the fastest means of communication through the channels defined above. The person 

intimating about the incident (including near miss) shall not be made responsible for any actions 
relevant to spill response unless he is a member of the team relevant to the response. Prompt 

intimation of such incidents and near misses shall be encouraged by Mundra Port as a part of incident 

reporting and management system. Concerned authorities will be intimated according to the statutory 

requirements. 

 

6.2   Preliminary Estimate of Response Tier 

6.2.1 Preliminary Assessment of the Incident 
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The OSC along will make a preliminary assessment of the incident by contacting the person reporting 

the spill. If needed, the OSC may take assistance/ guidance from ICG Coordinator and other 

Government Agency. The following will be the broad objectives: 

 

• Evaluating the magnitude and impact of the discharge or threat of discharge on the public 

health, welfare, and the environment 

• Determining in which jurisdiction the incident occurred 

• Determining or confirming the responsible party 

• Determining or confirming the source of the spill 

• Assessing the need for state assistance; and 

• Assessing the feasibility of removal and determining the equipment needed to remove the oil. 

6.2.2 Containment and Control 

Clean-up actions must begin as soon as possible to minimize the effect on natural and other 

resources. These actions shall include locating the source of the discharge and preventing any further 

spillage, placement of containment boom to control the spread of oil and to protect sensitive areas, 

measuring and sampling, physical removal of the oil from water and land, the use of chemicals to 
herd or disperse the oil, and in-situ burning. The official coordinating response to the spill must 

address many questions, including: 

 

• How large an area will the spill cover? 

• How thick will the slick be? 

• How fast and in what direction will the slick drift? 

• When and where will the oil hit the shoreline? 

• What will happen to the oil if it is not removed? 

• What is the value and sensitivity of the resources at risk? 

• The answers to these questions will determine what response actions are taken. 

6.3   Notifying Key Team Members and Authorities 

The port authorities such as, HOD-Marine, Fire Officer and other HODs will be informed over phone 

/Mobile phone, and same be also logged at ECR. Upon confirmation of the incident with Authority 

reporting spill, inform to CMG and initiate notifications to the CG for all larger spills of more than 700 tons 

and intimation to international experts for response reediness. 

6.4   Manning Control Room – MMPT Marine Control 

The Emergency Control Room (ECR) would function with the members of Emergency Control Team (ECT) 

and they will consist of following: 
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➢ HOD-Marine Services 

➢ HOS-Marine Services 

➢ SPM In-Charge 

➢ Duty Port Captain 
➢ Security In-charge 

➢ Radio Officer 

6.5   Collecting Information (oil type, sea/ wind forecasts, aerial 

surveillance, beach reports) 

In case of oil spill reported, intimate to various department of Port Organization.  The department 

will notify the following information to OSRO / Agencies 

i. Marine department will provide all the relevant data i.e. Tide conditions at that time, Tide 
timings, Current, Wind direction / speed, Weather forecast for 3 days next to that day to 

ECR. The Vessel movements, Vessel position in harbour, Water crafts availability for 

pollution response activities. Relevant Navigation Charts and any other important data / 

information available may also be provided to ECR. Also, number of Security personnel 

available at that time will be made available. 

ii. Security department to provide information regarding availability of type and number of 

vehicles available for transportation of men and equipment’s. Also, number of Casual 

labors available at that time will be made available. 
iii. Fire department to indicate readiness about FIRE CONTINGENCY including OILFIRE 

and also number of spare Life Jackets available. 

iv. ECT is ensure that no individual working/supervising/observing OSR operations/Exercise 

without life jackets “ON” 

v. OSC is to collect following information immediately in case of oil spill 

Surveillance and tracking of oil at sea immediately after the spill, carry out the surveillance for 

assessing the quantity and of spilled oil: 
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The OSC is to collect the following information immediately in case of oil spill, with the help of Master 
of the vessel/aircraft. 

 

• Time spill occurred  

• Position in Latitude/ Longitude and also with reference to any prominent land mark  

• Visual appearance, apparent thickness of oil and extent of area covered  

• Percentage cover of various thickness of oil  

• Existing weather condition and weather forecast  

• Current, tide and wind conditions; 

• Immediate availability of support vessels, equipment and man power specifying time factor as 

well 

• Estimate oil spill trajectory and likely area and time of its landfall; 

• Volume of each oil type. 

• General comments on oil appearance (shape, direction of movement). 

• General comments on weather. 

• Appearance of oil at sea. 
 

 

Find Oil slick (visually or remote sensing 

Find slick length and breadth and measure distance 

Log parameters of slick 

Calculate area of slick in square kilometers 

Determines of oil on surface and percentage cover of 
type. Calculate oil volume 

Oil Slick 
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Code Colour Oil Type Thickness Volume/km2 

1 Silvery Sheen 0.0001mm 0.1m3 

2 Iridescent Sheen 0.0003mm 0.3m3 

3 Black/dark brown Crude/Fuel Oil 0.1mm 100m3 

4 Brown/Orange Emulsion 1mm 1000m3 
 

Movement of oil on the sea surface: Oil will move at 100% of the current speed and approximately 3% 

of the wind speed. 

6.6 Estimating fate of Oil Slick(24,48and72hours) 

While predicting the movement of the oil spill, state of tide and currents along with prevailing wind 

must be taken in to account. Schematic diagram of weathering process with time and typical fraction 
of Crude Oil is shown the following figure. 

 

 

 

 

 

 

 

Fig.6.2: Schematic diagram of weathering process with time and typical fraction of Crude Oil 

6.7 Identifying Resources Immediately at Risk, Informing Parties 

The resources immediately a t risk can be mangroves adjacent to the Port area, nearby Port Area.  

Depending upon the place of spill, the resources a t risk will be found out. 

Based on initial observations & assessment of oil spill and inputs from oil spill modelling studies, the 

resources at risk is to be identified by OSC. Relevant stakeholders/ parties to be informed to take 

appropriate action.  

Continuous watch on working frequencies used by ships, port and terminal for POL cargo ops 
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• Watch on Ch 16 at all times 

• Log all information on in respect of an oil spill (with maximum details) received through 
keeping watch or from any other source 

• In case of first receipt of information, pass all the details regarding spill to CMT leader to 

facilitate complete or partial activation of team or response actions by OSRO 

• Pass all information regarding spill to OSRO and duty vessel or Tug assigned response 
duties 

• Remain in constant touch with designated response team leader and response/support 

vessels as per working channel decided for operations 

• Collect weather information on from MET dept on weather conditions in the area including 

wind direction & speed, tide condition and other weather parameters (all received information 
is to be logged)    

• Provide weather da ta to operational teams a s demanded 

6.7.1 Oil Spill Modeling Studies 

The fate weathering characteristics of spilled oil is predicted for various hydrological, Meteorological and 

oceanographical conditions. The details of computational various sceneries are presented in detail (Report- 

Part-B) 
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10.    DATA DIRECTORY 

10.1 MAPS/CHARTS 

10.1.1    Coastal facilities, Access roads, Telephones, Hotels, etc. 

 

 

 

 
Fig.10.1 Google Map showing Adani Port & SEZ facilities in the Mundra region 

 
Fig.10.1(a) Google Map showing Adani West Port facilities in the Mundra region 
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Fig.10.2 NHO Chart Showing Mundra region, Gulf of Kutch 

 

Table.10.1 Contact Details of Spill Information Center 

Sl No Address of Centre Contact Details 
1 Indian Coast Guard Headquarters. National Stadium Complex 

Coast Guard DHQ -1(GJ). Near RGT College ... Okha Port,  
Gujarat – 361 350  

Tel: 02892 263421. 
Fax: 0-22 24333727 

2 Indian Coast Guard Headquarters. CP25+RRF, Vadinar, 
Gujarat 361010 

Tel: 0‐22 – 24222696 
Fax: 0 – 22 ‐ 24222696 

 Indian Coast Guard Headquarters. gh-4 garden, udhyog 
bhavan, Sector 11, Gandhinagar, Gujarat 382011 

 

 

 

 

 

 
Fig.10.1(b) Google Map showing Adani south Port facilities in the Mundra region 
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Table.10.2 Contact Details of District Administrative Authorities 

Place Name Address of Centre Contact Details 
Bhuj (Kutch) District Collector Office 

Near Circuit House, Mandvi Road,  
Nr. Mota Bandh,  
Bhuj (Kachchh)  
Gujarat – 370001 

Phone: +91 2832 250650 
Fax: +91 2832 250430 
Email: collector-kut@gujarat.gov.in 

Jamnagar District Collector Office, Jilla Seva Sadan, 
Sharu Section Road, Jamnagar - 361002 

Collector, Jamnagar 
• +91 288 2555869 
• +91 288 2555899 
• collector-jam@gujarat.gov.in 

Khambhalia 

District Collector Office 
1st Floor, Lalpur Bypass Road, Dharampur, 
Khambhalia, 
Gujarat - 361305 

  91 2833 232805  
  +91 2833 232102 
  collector-devbdwarka@gujarat.gov.in 

 

Table.10.3 Contact Details of Gujarat Fisheries Development Council 

Sl No. Address of Centre Contact Details 
 
1 

Commissioner of Fisheries 
3rd Floor, Block no-10, Jivraj Mehta Bhavan, 
Gandhinagar, Gujarat 382010 
 

Phone No: -079- 232-53729 
Fax No:- 079-232-53730 

 

Table.10..4 State Pollution Control Board – Regional Offices 

 Address of Centre Contact Details 
 
Gandhi 
nagar 

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

Phone: (079) 2323 2152 
Fax     : (079) 2323 2156, 2322 2784, 2323 
2161 
 
gpcbchairman@gmail.com, 
chairman-gpcb@gujarat.gov.in 
 
Member Secretary: 

Morbi Regional Center 
RR4F+6P7, Scientific Vadi, Sardar 
Nagar, Morbi, Gujarat 363641 

Tel : 02822 228 001 
 

 
Jamnagar 

Regional Center 
Sardar Patel Commercial 
Complex,  
Rameshwar Nagar  
regional centre 
Kasturba Gandhi Vikas 
Gruh Marg, Bedi Bandar 
Road  
Jamnagar- 361 008 

Telephone (0288) 2752366  
Fax:  (0288) 2753540  
Email: ro-gpcb-jamn@gujarat.gov.in 

 

Bhuj Regional Centre 
Katira Commerical Complex-1, 
Nr.Manglam 4 Rasta,Sanskar Nagar, 
Nr.I.Tax Ofic,Bhuj 370001 

Telephone: (02832) 250620 
Fax:  -  
Email: ro-gpcb-kutw@gujarat.gov.in 
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10.1.2    Coastal Charts, Currents, Tidal Information Prevailing Winds 

 

 
Fig.10.3 Map showing interpolated bathymetry of Adani Ports and surrounding areas. 
 

Tide and Current information 

Tide: 

The tidal planes were assessed and shown in Table below 

The Highest Astronomical Tide (HAT) is estimated to be about +6.4 m above chart datum (CD), 

and the Lowest Astronomical Tide (LAT) to be at 0.0 m CD. 

Table: Tidal information at Mundra 

 

 

 

 

 

Currents 

Currents in the approaches to the port are dominated by the tidal flows, with predictable variations 
over diurnal, monthly and annual time scales. Currents in this part of the Gulf flow parallel to the 

natural sea-bed contours. Currents can be relatively strong, with speeds in excess of 3.0 Knots 

reported at sometimes of the year. The Admiralty Chart shows currents off Navinal point to be 3.0 

Tide Height (m) above CD 
Mean High Water Springs 5.8 

Mean High Water Neaps 4.6 

Mean Low Water Neaps 2.1 

Mean Low Water Springs 1.0 
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Knots East & West bound. It is observed that the currents are usually aligned with the bed 

contours and are stronger in deeper waters off the coast. The impact of future development over 

the existing coast-line can be determined by the change in current speed resulting from the 

proposed developments.  
 

Waves 

In past HR Wallingford (HRW) has studied the wave climate considering wave energy from locally 

generated waves and swell propagating in to the Gulf of Kachchh from the Arabian Sea. The 

results of the study carried out by HRW are presented in the Table below. 

 

Design Waves at Mundra 

Direction Sector 
(ºN) 

Return Period 
(years) 

Inshore 
Direction (ºN) 

Hs 
(m) 

T2 
(sec) 

 
210 

1 222 1.2 5.0 
5 222 1.4 5.3 
20 221 1.6 5.8 

100 221 1.8 6.1 
 
240 

1 226 1.5 5.4 
5 226 1.7 5.8 
20 225 1.8 6.1 

100 225 2.0 6.5 
 
270 

1 239 1.4 5.5 
5 236 1.7 6.3 
20 236 1.8 6.7 

100 235 2.0 7.4 
 
300 

1 240 0.8 5.2 
5 240 0.9 5.6 
20 239 1.0 6.2 

100 238 1.2 6.7 

Cyclones 

Cyclonic disturbances strike North-Gujarat, particularly the Kachchh and Saurashtra regions, 

periodically.  These disturbances generally originate over the Arabian Sea. Generally during June, 

the storms are confined to the area north of 15°N and east of 65°E.  In August, the initial stages, 

they move along the northwest course and show a large latitudinal scatter.  West of 80°E, the 

tracks tend to curve towards north.  During October the direction of movement of a storm is to the 

west in the Arabian Sea.  However, east of 70°E some of the storms move north-northwest and 
later recurves northeast to strike Gujarat-north Mekran coast.  
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Wind 

There are strong winds at times at Mundra Port. The wind directions are shown in Figure below. 

In the period lasting over months March to May the wind direction is generally SWW (225˚ - 250˚) 

and velocity varies from 20 to 25 Knots. June through August the wind direction is predominantly 
SW and velocity varies from 25 to 30 Knots with short gusts going up to 35 to 40 Knots. Towards 

end of September and through October wind direction changes to NE with velocities ranging from 

7 to 10 Knots. Direction remaining same the velocity varies 10 knots to 25 Knots in the period 

November to January. February is the calm period when wind direction is southerly with velocity 

in the range of 7 Knots. Stormy weather may generate winds having velocity up to 100 Knots 

which should be taken as the worst-case scenario for design of tall structures and heavy-duty 

cranes. 

  
Fig.10.4(a) Wind Rose diagram for Pre- 

monsoon in 2021 
Fig.10.4(b) Wind Rose diagram for 

Monsoon in 2021 

 
Fig.10.4©   Wind Rose diagram for Post-monsoon season in   2021 

 

Rainfall: 

The climate of the region has a regular seasonal variation determined by the occurrence of 2 

Annual monsoons. The southwest monsoon period extends from June to September. November 
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to March is the period for the North East monsoon. Most of the Annual rainfall occurs during the 

south west monsoon, the average monthly rainfall being about 45 cm. The average annual rainfall 

over 20 years is 193 cm. 

 

 Humidity & Temperature: 

Relative humidity ranges from 61% to 87% being the highest in the monsoon period. During the 

winter months (Nov-Jan) relative humidity ranges from 61% to 72%. Mean daily temperature 

ranges from 24 Degrees C to 33 Degrees C except during the winter period when the minimum 

temperature may fall to about 19 Degrees. The hotter months are March, April, May and June. 

 

10.1.3   Risk Locations and probable Fate of Oil 
 

As with any oil transportation, oil spill risks are associated with Adani port operations. They may 

vary from a few litres of accidental spill of crude oil / Fuel Oil from offshore vessels to several 

thousands of tons of oil during collision / grounding situations. In line with the standard industry 

practice, APSEZL, Mundra is also prepared to mitigate spills of importance from routine 

operations (Tier-1), while oil spill situations of higher magnitude are dealt with industry co-

operation and external intervention.  However, it is required to have a fair understanding of the 
risks and probability of spills arising out of its operations and their consequences due to 

movement and landing along the coast.   

The operations of APSEZL, Mundra are broadly defined under the following: 

 

• Vessel operations‐ loading / unloading  

• Vessel collision, or grounding  

• Bunker/ fuelling operations  

• Vessel distress / sinking  

• Pipeline ruptures /accidental spills from sub‐sea/over the sea/shore approach (in the tidal 

zone) pipelines  

• Rupture of export line 

 

The exact quantity of spill from each of the above incident is difficult to predict due to the variables 

of operating conditions and the length of risk exposure. Maximum risks associated with the events 
may be considered while devising the oil spill contingency plan. The spill scenarios range from 

extremely negligible quantities to enormous quantities in rare catastrophic events. The simulation 

of oil spills does not vary significantly in various scenarios except for the magnitude of impact 

zone and the quantity involved in such impacts. The software is intended to use for specific 

scenarios, through a few hypothetical simulations are made in this report considering the worst-

case scenarios. 
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 Instantaneous spills (Ref. Fig.11.5) 

➢ Crude oil spill of 700t at selected SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Fuel oil spill of 700t at selected West Port(S5), Vessel route(S7), LNG Jetty(S8), South basin 

(S9), Mundra Ports(S11), MICT/AMCT(S12) 
➢ Crude oil spill of 10000t at SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Crude oil spill of 25000t at SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Fuel oil spill of 100t at selected West Port (S5, S6), LNG Jetty(S8), South basin (S9,S10), 

Mundra Ports(S11), MICT/AMCT(S12) 

➢ HSD oil spill of 50t at selected West Port(S5), LNG Jetty(S8), South basin (S9), Mundra 

Ports(S11) 

➢ HSD oil spill of 20t at selected West Port(S6), South basin (S10) 

 

 

Fig.10.5 Spill Locations considered in APSEZL Mundra region 

 

Continuous spills (Ref. Fig.11.5) 

➢ Crude oil spill of 10000 m3/hr for 1 min at selected SPM-HMEL(S1), SPM-IOCL(S2)  
➢ Crude oil spill of 10000 m3/hr for 1 min at selected VLCC Jetty (S15) 

➢ Crude oil spill of 10000 m3/hr for 1 min at sub-sea pipeline route (S3) 

The spill scenarios range from extremely negligible quantities to enormous quantities in rare 

catastrophic events.  The simulation of oil spills does not vary significantly in various scenarios 

except the magnitude of impact zone and the quantity involved in such impacts.  
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Detailed Maps and charts for all spill scenarios including probable fate of oil are discussed 

extensively in PART-B of the report (PART-B: OIL SPILL FATE AND TRAJECTORY MODELING 

STUDIES) 
 

The following are the risk locations in the Harbour zones of APSEZL, Mundra 

 

➢ RIL Ports & Terminals, New Bedi Port, Essar Jetties in southern side of Gulf 

➢ Bedi Port, Kalubar Tapu, mora island, Narara Reff, Pirotan Island 

➢ Vadinar Oil Terminal, Borl, Mandvi Beach, Modhva Beach, Tata power Limited (CGPL) 

intake and outfalls, Adani West Port, Adani South Port, Tuna Port, Kandla Ports, BTC 
Port Navlakhi 

➢ Sikka coast 

➢ Adani Ports (South, East, West and North) 

 

10.1.4 Sensitivity Area Mapping of Gulf of Kutch  

 

The coast of Gulf of Kutch has tidal flats, mangroves and sand bars etc (Fig.11.6). There is a 

need to protect the ecosystem and marine environment during the oil handling activities. 
 

The resources likely to be threatened discussed in the PART-C of the Report:  

 

The coastal areas of Gulf of Kutch coast abound in marine wealth and industrial activities. It is 

endowed with a great diversity of natural ecosystems, of which the major systems are salt pans, 

intertidal zones, sand dunes, mangroves, creeks and Open Ocean. Vulnerability index of shores 

in order of increasing vulnerability to oil spill damages as per Gundlach and Hayes 1978. 
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SENSITIVE AREAS  

 
Fig.10.6 Sensitivity Index Mapping for coast of Gulf of Kutch  

 

10.1.5    Sea Zones and Response Strategies 

Sea zones can be classified based on depth of water i.e. deep water and shallow water zones. 

The response strategy will be different for different sea zones. The response options i.e. 

dispersant and burning can be done for deep water zones where there are not much marine life 

and the same response options cannot be used for shallow water since the marine activities will 

be exist along the coasts. 

 
Response strategy for sea zones has been discussed in section 3.3  
 

10.1.6 Coastal              

Response strategy for coastal zones has been discussed in section 3.5  
 

10.1.7 Shoreline zones and clean-up strategies 

 

A number of shoreline response strategies are available as per table below, but shorelines should 

be assessed so see whether these are suitable. This will depend on: 

  

• Rate and likelihood of natural cleaning 

• Access for personnel and machinery 
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• Nature and distribution of the Oil/HNS 

• Shoreline character 

• Availability of personnel and machinery 

• Safety issues 

• Environmental sensitivity to Oil/HNS and cleanup methods 
 

Table 10.5: Application of techniques to different shoreline types 

 

PRIMAY CLEANUP 
 Pumping / 

skimming 
Mechanical 

removal 
Manual 
removal 

Natura l 
recovery 

Comments 
 
 
 
 Rocks, 

Boulders 
and 
Artificial 
structures 

V NA V + Poor access ma y prevents 
pumping /skimming. Expos 
ed/ remote shorelines best 
left to natural recovery 

Cobbles, 
Pebbles 
and shingle 

V X V + Exposed / remote 
Shorelines best left to 
natural l recovery  

Sand V + V + Heavy equipment only 
applicable on firm beaches 

Mud flats 
marshes 
and 
mangroves 

+ X + V Operation preferably carried 
out on the water from small, 
shallow drought vessels. 

FINAL CLEANUP 
 Low 

pressure 
flushing 

High 
Pressure 

washi 
ng/Sand 
blasting 

Dispersa
nts 

Natural 
organic 
sorbents 

Ba tch 
recover

y 

Natur
al 

recov
ery 

Comments 

Rocks, 
Boulders 
and 
Artificial 
structures 

NA V + + NA V Avoid excessive 
abrasion of 
rocks/artificial 
structures. Cleanup 
of boulders 
difficult and often 
gives poor results. 

Cobbles, 
Pebbles 
and 
shingle 

V X + + + + If load bearing 
character good, 
consider 
pus hi ng oi led 
material to surf zone 
to enhance 
natural l recovery 
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V : Vi a bl e     + = Possibly useful    X = Not recommended     NA : Not Appi ca bl e 

 

10.1.8 Oil and Waste storage disposal sites  

 

An efficient and monitored disposal of waste includes immediate classification, segregation, 

packing and labelling source. 

 
 Packaging Storage Capacity(m3) 

ON WATER On board Storage 100 to >1,000 
Barges 10 to 10000 
Flexible / towards bladders or tanks 500 to 15000 

SHORELINE Plastic bags or sacks 0.25 to 15,000 

Super sacks 0.5 to 2.5 
Barrel s or drums ~0.2 

Portable tanks 1 to 5 

Skips or dumpsters 10 to 40 

 Lined pits Up to 200 

 Vacuum trucks 7.5 to 20 

 

WASTE DISPOSAL OPTIONS 

Sand V 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

X + NA + + Soli d oi l ca n be 
recovered using  
beach cleaning  
machines. Enhance 
natural recovery by 
ploughing/harrowing 

Mud flats 
marshes 
and 
mangrove
s 

+ X X + NA V Operations should 
preferably be 
carried out on the 
water from small, 
shallow-drought 
vessel s. 

WASTE PRIMARY OPTION SECONDARY 
OPTION 

ALTERNATE 
OPTION 

Fresh Oil Refining Fuel b lending Ex-Situ burning 
Weathered Fuel blending Land Treatment Landfill 

Emulsions Fuel Blending Land Treatment Landfill  
Hydraulic Fuel s Refining   
Oi l debris Incineration Open burning Landfill 
Oi l y PPE Incineration Landfill  
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Table 10.6: Approved Waste Handling Contractors: 

Sl. No. Name Waste Permitted and 
Quantity allowed 

1 M/s. Daya Lubricants Pvt. Ltd. 
Bldg. No. 11, Waliv Phata, Prime Industrial Estate, 
Sativali Road, Village Valiv Phata, Vasai (E), 
Thane 401208 
 

Used Oil 3000 KLA 
Waste Oil 14400 KLA 

2 M/s. North East Lubrica Pvt. Ltd. 
S. No. 404, Abitghar, Tal - 
Vada, Dist. Thane – 421 303 

Used Oil 9000 KLA 
Waste Oil 9000 KLA 

3 M/s. Deepak & Company 
B 20, Road No. 16, Wagle Industrial Estate, 
Thane – 400 604 

Used Oil 18500 KLA 

4 M/s. Tax Oil Lubricants Pvt. Ltd. 
R-591, MIDC Industrial Area, 
Rabale, Navi Mumbai – 400 701 

Waste Oil 12960 

5 Chemicals Pvt. Ltd. 
Plot No. A-10, MIDC Industrial Area, 
Ambernath, Dis. Thane 

Used Oil 6000 KLA 
Waste Oil 8550 KLA 

6 M/s. Meghani Enterprises 
H-14, Shah & Diwan Industrial Complex, 
Udyognagar Chintupada, Mahim Village, 
Palghar, Dist. Thane 

Used Oil 4500 KLA 

7 M/s. Al Ali Mohammed Industrial 
Sr. No. 57-1/2, Village Ghatesh Khurd 
Khanivali Road, Tal - Wada, Dist – Thane - 421303 

Used Oil 6000 KLA 
Waste Oil 18000 KLA 

8 M/s. Tribo Lubes Pvt. Ltd. 
Takai Adoshi Road, Village Honad, Post- Saigaon 
Survey No. 13/7A, 14/3, 15/16, 
Tal – Khalapur, Dist – Raigad 

Used Oil 7500 KLA 
Waste Oil 9000 KLA 

9 M/s. Spear Petroleum Pvt. Ltd. 
152, A, 15th Floor Maker Chamber No. III, 
Nariman Point, Mumbai – 400 021 

Waste Oil 11000 KLA 

Oi l y Sand / Gravel Ex-situ burning Land treatment Landfill 
Oi l y sorbents Fuel blending Incineration Landfill 
Oi l y Wastewater Electrocoagulation 

treatment 
 

  

Animal car case s For research Incineration  
Domestic c waste Incineration Landfill  

Non oi l y debris Incineration Landfill  

Pa l lets Recycle/reuse Open burning Landfill 
Pa per board Recycle/reuse Open burning Landfill 
Drums Recycle/reuse Landfill  
Hazardous wastes Social handling storage 

treatment 
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10 M/s. Balaji Rang Udyog Pvt. Ltd. 
Plot No. 44, MIDC Taloja Industrial Area 
Taloja, 410 208 Dist. Raigad 

Waste Oil 15000 KLA 

11 M/s. Shiva Petrochem Synth Specialists Ltd. 
Plot No. 2/3, Shah & Divan Indl Area, Opp. 
BIDCO Studio, Vill – Mahim, Palghar, Dist. Thane 

Used Oil 10800 KLA 

 

10.1.9   Sensitive Maps / Atlas 
 

Environmental Sensitive Maps has been prepared based on available data of environmental, 
biological and industrial sensitive areas of various seasons covering the entire coast of Gulf of 

Kutch and Adani port regions. The study covers the region between longitudes of 68°E and 71°E 

and the latitudes of 22°N and 23°N. The sensitivity map as shown in Fig.11.6. 

 

The detailed description of mapping of sensitive areas has been discussed in Part-C of report 

(PART-C:  OF THE OSCP) 

 

10.2  LISTS 
 

10.2.1   Primary oil spill equipment 
 

Table 10.7: LIST OF OSR EQUIPMENT/ITEMS AT Adani Ports & SEZL 

SL No Description of Resources Qty 

 
1 

Canadine fence boom (reel model 7296/8496 with power pack,towing 
bridles and tow lines-235 meter) 

1 no 

 
2 

Power pack with boom reel with hydraulic hoses 2no 

3 Power pack-20kv with boom reel with hydraulic hoses 2no 

4 Lamor side collector system (recovery capacity 123 m3 /hr (side collector 
LSC-3C/2300(01C02-P536). Oil transfer pump OT A 50 with oil transfer 
hose set 

        2no 

2sets 

5   Lamor minimax 12m3 skimmer 2sets 

6 Power pack for skimmers with hydraulic hoses 4no 

 
7 

Power pack -20 KV for skimmers with hydraulic hoses 1no 

 
8 

Floating tank(25m3) 1no 

9 Foot pumps for floating tank 6no 

10 Oil spill dispersants 5000ltr 

11 Portable dispersant storage tank: 1000 ltr capacity 1no 
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12 Portable pumps 2no 

13 Two -way hydraulic maneuvering panel 2no 

14 Oil containment boom 

-length 2000 meters, height-1500 mm, draft-900mm, free board-600mm 

2000 mtr 

15 Current buster room 

-fasflo-75 (for response in fast current) 

2no 

16 Skimmer 

-KOMARA 15 duplex skimmer system with floating IMP 6 PUMP 

4no 

 
17 

12.5T flexible floating storage tank (PUA).  3no 

 
18 

Diesel driven transfer pump for flex barge 2no 

19 Site hose kit for the transfer pump for flex barge 2no 
20 3” and 2” hose adaptor for transfer pump and hose 2no 
21 Shoreline cleanup equipment  
22 Mini vac system 5no 
23 OSD applicator =oil dispersant spry unit (20 ltr) for use on beach and inter 

tidal zones 
2no 

24 Startank with capacity 1000 liter(10m3) 2no 
25 Sorbent boom pack (12.5cm*4m) 500 mtr 
26 Sorbent pad  2000 nos 

 
In the event of oil spill, Traffic, Mechanical as well as Civil department of APSEZL Mundra 

shall provide required facility with regard to catering, housing, transportation, field sanitation 

and shelter etc 
 

Additional support equipment’s shall be hired as per requirement by emergency coordinator and 

Mumbai Port will be delegated this duty. 

 

10.2.2    Sources of manpower 
 

Sources of Manpower: 
 

The following are the sources of manpower to combat any oil spill incident in APSEZL, Mundra: 

A.    OSR Manpower 
B.    Adani Port Fi re Department 

C.    Adani Port Employees and Workers 

D.    Adani Crisis Management Tea m 

E.     Volunteers from Colleges and Other Maritime Col legs near to shore. 
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A: OSR Manpower: 

 
 
 
 
 
 
 
 
 
 
 

 

1. Adani Ports SEZ Limited, Mundra: 

 

2. DISTRICT ADMINISTRATION 

Place 
Name 

Address of Centre Contact Details 

Bhuj 
(Kutch) 

District Collector Office 
Near Circuit House, Mandvi Road,  
Nr. Mota Bandh,  
Bhuj (Kachchh)  
Gujarat – 370001 

Phone: +91 2832 250650 
Fax: +91 2832 250430 
Email: collector-kut@gujarat.gov.in 

Jamnagar District Collector Office, Jilla Seva 
Sadan, Sharu Section Road, Jamnagar 
- 361002 

Collector, Jamnagar 
• +91 288 2555869 
• +91 288 2555899 
• collector-jam@gujarat.gov.in 

Khambhalia 

District Collector Office 
1st Floor, Lalpur Bypass Road, 
Dharampur, 
Khambhalia, 
Gujarat - 361305 

  91 2833 232805  
  +91 2833 232102 
  collector-devbdwarka@gujarat.gov.in 

 

Contact Details of Gujarat Fisheries Development Council 

Sl No. Address of Centre Contact Details 
 
1 

Commissioner Of Fisheries 
3rd Floor, Block no-10, Jivraj Mehta 
Bhavan, Gandhinagar, Gujarat 382010 
 

Phone No: -079- 232-53729 
Fax No:- 079-232-53730 

 

MANPOWER 

1 IMO Level 3 3 

2. IMO Level 2 1 

3. IMO Level 1 24 

4. Other  

DESIGNATION APPOINTED MEMBER 
Chief Incident Controller (C IC) Head-Marine 
Commander HOS Marine & DPC 
Member Admin & Finance Head Admin and Head Finance 
Member HSE & Media  Head HSE and Head Corporate 
Member legal Head Legal 
Member Tech Head ES 
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State Pollution Control Board – Regional Offices 
 Address of Centre Contact Details 

 
Gandhi nagar 

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

Phone : (079) 2323 2152 
Fax     : (079) 2323 2156, 2322 2784, 
2323 2161 
 
gpcbchairman@gmail.com, 
chairman-gpcb@gujarat.gov.in 
 
Member Secretary : 

Morbi Regional Center 
RR4F+6P7, Scientific Vadi, Sardar 
Nagar, Morbi, Gujarat 363641 

Tel : 02822 228 001 
 

 
Jamnagar 

Regional Center 
 
Sardar Patel Commercial 
Complex,  
Rameshwar Nagar  
regional centre 
Kasturba Gandhi Vikas 
Gruh Marg, Bedi Bandar 
Road  
Jamnagar- 361 008 

Telephone (0288) 2752366  
Fax:  (0288) 2753540  

Email: ro-gpcb-
jamn@gujarat.gov.in 

 

Bhuj Regional Centre 
Katira Commerical Complex-1, 
Nr.Manglam 4 Rasta,Sanskar Nagar, 
Nr.I.Tax Ofic,Bhuj 370001 

Telephone: (02832) 250620 
Fax:  -  

Email: ro-gpcb-
kutw@gujarat.gov.in 

 

 

10.2.3   Local and National Government contacts 

Emergency Contact Directory 
 

Note: Below is the contact detail for Emergency Contact directory. Radio officer will circulate the 

emergency contact detail through email for any changes in contact details. Final update copy of 

contact detail will available in Radio Room. Entire document will not be revised due to change in 
contact details. 

 

 VHF CHANNELS 
 VTMS VHF CH 16/73 
 MUNDRA VHF CH 16/77 
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List of Important Telephone Numbers of Govt. Officials and other neighboring Organizations 
(Expert and Advisors) related to Spill Combating Plan 

SN. Company Name and Designation Telephone Numbers 

1. APSEZL, Mundra Chief Operating Officer 
Head Marine 
Pollution Response Officer 
Port Control 

02838-6272602838-255727 
02838-255727 
02838-255761  
02838-255739 

2. Kandla Port Trust 
 

Chairman 
Dy. Conservator 
Harbor Master 
Signal Station 

02836-233001 / 234601 
02836-223585 / 220235 
02836-270201 
02836-270194 / 549 

3 Indian Oil Corporation,  
Mundra 

CM (Ops) 
Manager (Ops) 
Control Room 

02838- 222194 
02838- 222197 
02838- 224444 

4 Indian Oil Corporation,  
Vadinar 

DGM (Ops) 
Manager Tech Services 
Port Control 

02833-256527 
02833-256464 
02833-256555 

5 Reliance Petroleum Ltd  
Jamnagar 

Marine Chief 
Senior Port Captain 
Port Control 

0288-4013607 
0288-4013750 
0288-4012600 / 4012610 

6 The Commanding Officer 
Indian Coast Guard 
Station,  
Mundra 

ICGS, Mundra 
Station Ops Officer 

02838 - 271402 & 03 (Tel) 

02838 – 271404 (Fax) 

7 The Commander 
Coast Guard Region 
(North West), 
Gandhinagar 

COMCG (NW) 
Regional Ops & Plans Officer 
 

079-23243241 (Tel) 
079-23243283 (Fax) 

8 The Commander 
No.1 Coast Guard District 
(Guj), Porbandar 

COMDIS-1 
District Ops & Plans Officer 

0286-2214422 (Tel) 
0286-2210559 (Fax) 

9 The Commander 
Coast Guard Region 
(West) 
Mumbai 

COMCG (W) 
Regional Ops & Plans Officer 

022-24376133 (Tel) 
022-24333727 (Fax) 

10 The Officer-in-Charge 
Coast Guard Pollution 
Response Team (West), 
Mumbai 

PRT (W)  
Officer-in-Charge 

022-23722438 (Tel) 
022-23728867 (Fax) 

11 Gujarat Maritime Board Vice Chairman & CEO 
Chief Nautical Officer 

079-23238346 / 23238363 
079-23234716 

12 Ministry of Environment Director (Environment)  079-23252154 / 23251062 
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Govt. of Gujarat 079-23252156 ( Fax ) 

13 Gujarat Pollution Control 
Board 

Environmental Engineer 079-232 22756 
079-232 22784 (Fax) 

 

List of Important Telephone Numbers of Adani Group Personnel  

S.No. Description / contact person / 
designation 

Telephone Nos. 

Landline Mobile 
01 Capt. Sachin Srivastava, Head – Marine  02838 - 255727 +91 6359883102 

02 Head of Section 1 - Marine  02838 –  255730 +91 6359631088 

03 Head of Section 2 - Marine 02838- 255947 +91 6357160037 

04 Mr. Sanjay Kewalramani, Head-Marine 
Technical 02838- 255844 91 9925150056 

05 Mr. Yogesh Nandaniya, Manager-SPM 02838- 2562379 91 6359775168 

06 Mr. Hari Govindan V  91-2838 - 285072 91 9879104805 

07 Marine control, APSEZL 02838 – 255333 / 255761 91 9825228673 

08 Port Operation center, APSEZL 02838 –255762 91 9825000949 

09 Port security Control, APSEZL 02838 – 289322 91 9825000933 

10 Head - Security, APSEZL  +91 9109988165 

11 Head - Health, safety & Environment, 
APSEZL 02838 - 255718 +91 9884869471 

12 Head - Fire Dept. APSEZL 02838 – 255857 91 7069083035 

13 Occupational Health Centre 02838 - 255710 91 8980015070 

14 Head-Admin Department 02838 – 255159 +91 8660183841 

15 Head Finance 02838 – 255711 +91 9879114993 

16 Head Corporate NA +91 6358940500 
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10.2.4   Specification of Oil commonly traded: 
 
OIL HANDLED AT APSEZL, MUNDRA 

1.        Qatar Crude 
2.        Persian Gulf Crude 
3.        Motor Spirit 
4.        High Speed Diesel Oil 
5.        Naphtha 
6.        Furnace Oil 
7.        Light Diesel Oil 
8.        Industrial Furnace Oil 

          9.       Reformate / Benzene 
10.        Maya Crude Oil  
11.        Arabian Crude Oil 
12.        Russian Crude Oil 

 

CHARACTERSTICS OF DIFFERENT CLASS OF OILS 

 

OIL TYPE DENSITY Viscosity Pour point C Flash point C 

 (kg/l) At 15C mPas at 20C   
Crude oil 0.8‐ 0.95 1‐100 +10 to – 35 Variable 
Gasoline 0.70 – 0.78 0.5 NA Less than 0 
Kerosene 0.8 2 Less than – 40 38‐60 
Jet fuel 0.8 1.5‐2 Less than – 40 38‐60 
Diesel oil 0.85 5 ‐5 to ‐30 More than 55 
Light FO IFO60 0.9 60 at 50 C + 50 to ‐20 More than 60 
Medium FO IFO 
180 

0.9 180 at 50 C + 30 to – 20 More than 60 

Heavy FO IFO 380 0.99 380 at 50 C + 30 to – 20 More than 60 
 

10.2.5    Information sources 

APSEZL, MUNDRA OIL SPIL CONTIGENCY PLAN-2019 

NATIONAL OIL SPILL DISASTER CONTIGENCY PLAN 
IPECA GUIDELINES 
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7.    OPERATION PLANNING 

The response operations planning will follow the initial response actions. The procedures to be 

adopted have been discussed below: 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) After assessing the Tier of response based on the size, type and fate of spill, the CMT will 

initiate the response operations. The immediate response priorities will be identified and 

immediate response options will be mobilized. The response priorities for APSEZL, Mundra 

will be in the following order: 

People residing in fishing villages and other establishments along the coastline and personnel on 

board the vessels 

a. Environmentally sensitive areas 

b. Assets i.e. rig/supply vessels 
c. Minimum reputational damages 

Identifying immediate response 
priorities 

Mobilizing immediate response 

Media briefing 

Planning medium term operations 
(24, 48 and 72 hours) 

Deciding to escalate response to 
higher Tier 

Mobilizing or placing on standby 
resources required 

Establishing field command post 
and communications 

Assembling response team 
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2) The CMT will release a media briefing for ensuring that the information pertaining to the spill 
event is well communicated to the relevant authorities and coastal communities. The onshore 

response base at the nearest Ports (Adani) will also notify the coastal 

communities/stakeholders through verbal and written communication channels. 

3) Once the spill has been assessed thoroughly, the decision on which response strategy to use 

is crucial in the first few hours of the spill. The preferred strategy for an offshore spill has been 
presented below and detailed subsequently:  

 

RESPONSE OPS 1: Monitor, Evaluate and Sample: when spill is drifting away from coast and 

if the oil is headed towards the shore 

RESPONSE OPS 2: Containment and Recovery 

RESPONSE OPS 3: Dispersant Application 

RESPONSE OPS 4: Shoreline Protection and Deflection Booming 
RESPONSE OPS 5: Shoreline Clean-up: in case the spill reaches the shore 

RESPONSE OPS 6: Waste Management 

 

4) The response operations will be monitored by the OSC on continuous basis through records 

and hourly reports from the response team. Based on the ongoing response operations, it will 

be the responsibility of the CMT Leader, in consultation with OSC, to decide whether the 

response Tier has to be escalated to the next level and intervention of relevant authorities 

such as Indian Coast Guard will be required to handle the spill event. 
 

7.1 Assembling full Response Team 

Area of operation of this Plan being confined to Adani Ports and SEZ Limited, Mundra. All 

responses and actions would get limited to coastal zone and within the Mundra region. 

7.1.1 Crises Management Team /s (CMT) 

The core operating team discharging the functions of Incident control, administration and 
management is designated as Crises Management Team/s(CMT) operating from the identifier 

control center located within in the port Administrative Building. 

7.1.2  CMG 

Apart, from the designated CMT, another senior level team designated as Core Management 

Group (CMG), headed by the respective head of APSEZL, Mundra, will get activated in times of 

major spill crises that may require liaison with senior level state, center authorities or other 
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agencies. The functions of CMG will be same as CMT (as mentioned in 9.1) with a view to 
provide support to operations in terms of administrative requirements, CMG will assemble on the 

recommendations of Chief Incident Controller. 

This Plan formulates the polices and strategies to be followed on case of a response and to be 

executes on the ground by CMT along with response team or Oil Spill Response Operation 

(OSRO) 

The operational spill prevention provision of the CP will be discharges by three CMTs – headed 

by Chief Incident Controller, one each for the area of Jurisdiction of Adani Ports and SEZ Limited, 
Mundra. Duties and responsibilities of all the three teams would largely remain the same – as 

spelled in this Contingency Plan (CP), with additions and amendments undertaken by each team 

as per operational situation and requirements particular to their area of operation. Each team 

would be responsible for operations in their respective area of jurisdiction. 

7.2 Identifying Immediate Response Priorities 

Major actions that would be required to be taken when a spill occurs are mentioned below. While, 
some actions like containment are required to be initiated immediately following a spill, some 

actions like shore line clean up etc. will get initiated in due time. The purpose of fast response is 

to minimize hazards to human health and environment the following response is accordingly 

addressed through the Contingency Plan and Operational Manual. 

➢ Stoppage of discharge and containing spill within a limited area 
➢ Defining size, position and content of spill, direction, and speed of movement and likelihood of 

affecting sensitive habitants 

➢ Notification to private companies or governments agencies responsible for cleanup actions 

➢ Movement of trained personnel and equipment to site. 

➢ Initiation of Responsibility 

➢ Ensuring safety of responsible personnel and public 

➢ Oil Removable and disposal 

Crises Management Team (CMT), with the help of oil slick movement simulation data and 

prevailing weather condition, would priorities which are to be protected first. By selecting the 

appropriate strategy, the CMT can derive an indicative strategy path to mitigate the effects of an 

oil spill, consistent with safe practice and net environmental benefit. 

7.3 Mobilizing Immediate Response 

The moment oil spills detected; the actions initiated should be part standard drills carried out i.e 
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i. Operation department to sound alert to various departments to start preparing for OSR 
activities. 

ii. HOD-Marine to muster ERT, carry out briefing about nature of oil spill, start preparations 

for the movement of OSR equipment’s. Safety equipment’s, teaches, lifelines life jackets 

working gloves rain coat, communication equipment sect be checked for their corrections 

iii. Security department to mobilize vehicles at the assembly place i.e. Near port head office 

building 

iv. ECT to coordinate with ECR to take stock of the situation. 

The OSR equipment, both on-board vessel and onshore, have been sourced keeping in mind a 

Tier-1 response of 700 tons of crude that can be responded to, in one full day of ten working 

hours. This equipment will be operated keeping existing weather conditions in mind. For adverse 

conditions, no response will be effective. During normal weather conditions, advancing skimming 

system will be operated from the vessel that will keep on operating at 3 knots speed. Once the 
advancing system is in place and the recovery started, the oily water mixture will be pumped into 

the vessel tanks or the floating towable tank as per the availability. CMG Officers at Administrative 

office and OSC will exchange internal communication and keep incident appraised. Clean-up 

actions must begin as soon as possible to minimize the effect on natural and other resources. 

These actions shall include locating the source of the discharge and preventing any further 

spillage, placement of containment boom to control the spread of oil and to protect sensitive 

areas, measuring and sampling, physical removal of the oil from water and land, the use of 

chemicals to disperse the oil. The official coordinating response to the spill must address many 
questions, including: 

• How large an area will the spill cover? 

• How thick will the slick be? 

• How fast and in what direction will the slick drift? 

• When and where will the oil hit the shoreline? 

• What will happen to the oil if it is not removed? 

• What is the value and sensitivity of the resources at risk? 

• The answers to these questions will determine what response actions are taken. 

 

Dispersants shall be used as per the Indian Coast Guard policy and Guidelines for use of Oil Spill 

Dispersants (OSD) in Indian waters. The OSC must obtain clearance from the Indian Coast 

Guard before applying chemical dispersants. 

RESPONSE OPS 1: MONITOR, EVALUATE AND SAMPLE 

1) This is the preliminary action that must be taken once a spill has been confirmed. Following a 
Oil Spill on water this should be CMG first response as it must be recognized that sometimes 
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the safest and most efficient response will be to let the product naturally dissipate, whilst at 
the same time employing safety measures. 

2) Aerial surveillance provides the best option for monitoring a spill; however visual observation 

from sea level may be the only option initially. This will not give a reliable overall picture 

especially for larger oil spill events. As practically possible, aerial surveillance will commence 

to monitor and assess the oil spill. Aerial surveillance will enable: 
 

a. Determine the size, quantity and location of the slick 

b. Determine the movement of the slick 

c. Noting of any changes in appearance and distribution of the slick 

d. Forecasting of areas at risk 

e. Reporting of effectiveness of response measures 

3) Aerial surveillance will be used to direct containment, recovery operations and offshore 

dispersant. It can also be used to assess and monitor the successfulness of these strategies.  

a. Before take-off:  

i. take the equipment: Map/Chart, polarizing sunglasses, stopwatch, calculator, 

notebook, pencils, GPS (handheld with remote aerial and spare batteries), 

digital camera and spare batteries, and multiple surveillance reporting forms, 
ii. Obtain latest weather forecasts and current conditions 

b. During the flight: 

i. start observation at an altitude of >1500ft or >450m for a good overall picture  

ii. ensure there is a good viewing window, or consider flying with door open  

iii. ensure there are communications with the pilot 

4) Prior to flying, obtain information last known position of slick(s) and plot on a map. Manual 

plotting or oil spill modelling can provide an estimation of the slick position. On water oil 

moves at approximately 100% of current speed and direction, and 3% of wind speed and 

direction. Computer modelling of oil fate and trajectory will have to be undertaken, if required. 

5) If there is an uncertainty as to the exact location or extent of spill, a spiral pattern can be used 

to investigate the area of interest. The shape and thickness distribution of fairly fresh oil spills 

depend on the oil properties, wind and currents. The wind spreads and elongates the spill, 

eventually cutting it into windrows and finally fragmenting. The thickest patches move furthest 

downwind to what is termed the "leading edge" of the slick. Where practical, long search legs 

should be aligned at 90 deg. to the direction of the prevailing wind to increase the chances of 

oil detection as wind rows will lie parallel to the wind direction. 
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6) Fly the length and width of the slick and record the time taken and the aircraft speed. Once 
the speed and times to fly the length and width are recorded, the area can then be calculated.  

7) The next step is to conduct an oil spill sampling. The technique for oil spill sampling has been 

presented below: 

Table 7.1: Technique for Oil Spill Sampling 

S. 
No. 

Technique for Oil Spill Sampling 

1 Equipment Sampling from an oil slick itself and submission of the samples require use of 
correct and necessary equipment (oil sample boxes). Each oil sample box 
contains detailed instructions with a description of sampling including 
gathering, referencing, labelling storage and forwarding procedure. 

2 Frequency For offshore spills a minimum of 1 sample per slick per day where possible. 
3 Sample Size • Un weathered oils that are liquid and subsequently free of water - 10ml; 

• Oil exposed to sea surface and forming water-in-oil emulsion ‘chocolate 
mousse’-10ml; 

• Over size water discharge of 100 ppm from a moving tanker or 15 ppm from 
a fixed source is suspected- 1litre of discharge; 

• If such quantities cannot be collected, sampling of any quantity should still 
be attempted; 

4 Collection 
method 

• Skim the oil off the surface of the water with great care, ensuring maximum 
oil content and minimum water. A bucket may be required to collect the 
sample initially; 

• Avoid using metal tools containing nickel / vanadium-based alloys to collect 
the sample, as these are contained naturally within any crude oils and 
therefore may cause problems when analysed; 

• Any collection of lumpy tar/waxy pollutant should be placed directly into 
sample containers, with no attempt to hear or melt these samples; 

• Oil collected attached to floating debris, or seaweeds etc., should be placed 
along with the debris/seaweeds directly into the sampling container; 

• The sample containers should be sealed and labelled as soon as possible to 
minimize the evaporation of the oil’s higher fractions. 

5 Container 
Sealing, 
packing and 
Transporting 

• Where possible, all samples should be securely packed, and sealed using 
screw topped containers and fireboard boxes to ensure safe carriage of the 
samples; 

• Sample containers should be glass with a large neck and a screw cover and 
a seal which would not be affected by oil, e.g. no waxed caped seals; 

• All sample containers should be sealed with a tamper proof seal; 
• Any bags should be sealed with a label which is signed with overlap on bag 

and label; 
• Plastic/metal containers are discouraged as can react with the sample and 

interfere with analysis; 
• Samples should be stored in a refrigerator/ cold room at less than 5oC in the 

dark; 
• When transporting the materials, dangerous good instructions should be 

followed; 
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S. 
No. 

Technique for Oil Spill Sampling 

• Vermiculite should be used to surround the samples in the box for protection 
and to absorb any seepage; 

• Each sample should be clearly labelled with an identification number, date, 
time, location, and signature of the sampler, these details should also be 
recorded on a log form. 

 

8) The weather conditions will be continuously monitored. Factors that should be considered 
when assessing oil spill movement and weathering include:  

a. Currents 

b. Tides 

c. Weather (including wind direction and speed) 

d. Wave height (sea state) 

e. Sea temperature, salinity 

f. Spill size / volume (m3) 

g. Spill thickness (estimated by colour e.g. sheen, rainbow) 
h. Type of oil spilt (viscosity, pour point, specific gravity, dispersion, evaporation)  

RESPONSE OPS 2: OFFSHORE CONTAINMENT AND RECOVERY 

1) Effective offshore recovery requires trained operators, suitable equipment, well maintained 

equipment, vessel logistics, aerial support, temporary storage, transportation and waste 

disposal. 

2) Even in the most ideal conditions recovery rates will never be and are actually more likely to 

be around 10 — 20%. The faster the response, the better the recovery rate as the spill will 
have had less time to spread and fragment.  

3) Operations are unlikely to be possible in wave heights exceeding 2m (failure of boom with oil 

being washed over) or in winds of more than 35 km/hr. 

4) Vessels suitable to deploy offshore boom must have sufficient deck space to house boom 

reels and power packs and sufficient vessel power rating (bollard pull) to tow the boom. 

Typically, these vessels need to have a low smooth stern without a rail. In addition, vessels 

need sufficient deck space to allow safe crew movement. To accommodate these 

arrangements minimum deck sizes are:  

a. Deck space to stow 2 x 10 ft containers safely and allow personnel movement 

b. At least 2m stern to deploy and inflate the boom.  
c. Offshore boom towing vessel at least a 1.5 tones bollard pull and 400 hp engine 

5) Steps to carry out offshore containment and containment techniques are listed below: 
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a. Identify the thickest concentrations of oil. Aerial surveillance is the best method of 
directing vessels to the most concentrated area of the spill to conduct containment 

and recovery operations.  

b. Sites for containment and recovery operations should be selected where the 

collection will reduce the likelihood of the oil impacting sensitive sites. 

c. Ensure communication can be established between the aircraft and the vessel either 

or via the command team. 

d. Deploying containment boom will limit further of the oil and concentrate the oil for 
recovery. Eddies behind the booms are an indication that they are towed too fast. 

Maximum speed is dependent on the amount of oil contained in the boom, boom 

characteristics and wave conditions. Typically, a speed of 0.5 – 1.0 knots is required 

for effective operations.  

e. Oil lost under the boom will appear as or droplets rising 2-10m behind the boom. 

Sheens will often be present even when the boom is functioning well.  

f. When towing a sectioned boom that has been joined in a 'U' configuration, an odd 

number of sections of boom should be used to prevent having a join in the center of 
the boom from which oil can more easily escape.  

g. To avoid sharp stress or snatching on a towed boom, lines between boom ends and 

the vessel should be of sufficient length. 50 m or more would be appropriate for 

towing a 400 m length of boom. 

6) Steps to carry out recovery of spilled oil and recovery techniques are listed below: 

a. Skimmers that are used to recover oil from the water all incorporate:  

i. an oil recovery element  

ii. notation or support  

iii. pump or vacuum device to transfer recovered oil and water to a temporary 

storage device  
b. Skimmers will need continuous maintenance by specially trained staff with a supply of 

spare parts  

c. The effectiveness of a skimmer is determined by how quickly it can collect the oil, and 

how well it minimizes the water to oil ratio collected. 

d. Recovered oil could be pumped into an inflatable storage barge or the recovery oil 

tank of a standby vessel.  

e. Wave motion reduces the effectiveness of most skimmers. In calm waters better 

performance can be achieved if the skimmer is suited to the viscosity of the oil in 
question.  

f. Floating debris, both natural (e.g. sea weeds, sea grasses, trees and branches) and 

manmade (e.g. plastic, glass, timber) can affect a skimmer's performance. Skimmers 
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may need trash screens and regular unblocking where debris is common, such as 
near urban areas or the mouths of river. 

RESPONSE OPS 3: DISPERSANT APPLICATION 

1) The use of dispersants should be the primary response strategy to prevent the oil from 

coming onshore due to the limitations of booming operations offshore, the time taken to 

deploy the booms, the encounter rate due to the spreading of the oil and also sea conditions. 

However, dispersants will be used only on crude oils which do not disperse naturally and after 

obtaining the approval from the Indian Coast Guard. 

2) The effectiveness of the dispersant on the oil slick must be monitored, and this is best done 

by observing the sprayed area. Where there is a coffee-colored plume in the water, this 

generally indicates effective dispersion of the oil. Where the oil has resurfaced there will be 

black patches. 

3) Dangers to consider during dispersant operations are - fire or explosion risk, exposure of 

personnel to dispersant, weather conditions allow safe operation of vessels and aircraft and 

ability to control aircraft in the aerial spraying zone. 

4) For effective use of dispersants, following considerations to be noted: 

a. Dispersant should only be applied to crude and not light oils such as diesel or heavy 

oil such as HFO. 

b. Dispersant effectiveness will decrease as the viscosity of oil increases.  

c. It is unlikely that dispersant will be effective on emulsified crudes.  

 

5) Steps to carry out dispersant application by vessel has been outlined below: 

a. Aerial surveillance should be utilized for all dispersant application operations to direct 

operations and monitor the effectiveness. The dispersant operation must be at the 

thickest portion of the slick (leading edge) and not the thinner iridescent silvery sheen 

areas. Dispersant application should be considered in offshore and near shore to 

prevent oil entering environmentally sensitive areas onshore. 

b. The following techniques should be utilized during dispersant application: 

i. Vessel speed should normally be between 5 - 10 knots.  

ii. The spray arms or spray nozzle should be mounted at the bow to avoid the 

effect of the bow wave which can push the oil beyond the spray width. The 

bow wave will also provide the required mixing energy. Dispersant should be 

applied when steaming into the wind.  
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iii. Agitation will be required to produce the required mixing energy. In calm sea 
states the bow wave of the vessel should be sufficient. Applying dispersant in 

conditions above a Force 5 is not recommended as the turbulence will cover 

the oil and spray droplets will be blown away. 

iv. Typically, the most efficient dispersant to oil ratio (DOR) is 1:20, but on fresh 

oils, this can be a lot less (1:100). The correct application is determined by 

the pump rate and the vessel speed (knots). For most modern chemical 

dispersants, an application rate of approximately 1:30-1:50 (DOR) should be 
applied. Refer to the manufacturer’s information for application rates 

v. A visual check of the Spray area will indicate dispersant effectiveness. A grey 

/ coffee colour plume indicates successful dispersion. Spraying too much 

dispersant will result in a cloudy white plume, too little and there will be no 

effect. 

c. Below guidelines should be followed during dispersant application: 

i. Do not spray if the slick gets close to fishing boats 

ii. Dispersant should be applied by trained operators, with proper safety 
equipment, and with experience in use of the spray equipment 

iii. Do not use dispersants in water depths LESS THAN 20m. Reason: 

insufficient depth for adequate dilution and possible impacts on seabed 

(benthic) marine life 

iv. Ensure the dispersant has been approved for use and any necessary 

authorization has been granted 

v. All dispersants should be clearly labelled and stored with the appropriate 

supporting documents. 

RESPONSE OPS 4:  SHORELINE PROTECTION AND DEFLECTION BOOMING 

1) Areas that should be protected include environmental and socio-economic sensitivities, with 

consideration of the time of the year. Protection booming is generally feasible across small 

bays, inlets and river mouths with currents (< 1 knot) and breaking waves < 1.5 ft (0.5 m) and 

on straight coastline areas to protect specific sites, where breaking waves <1.5 ft (0.5 m). 

2) Deployment of shoreline protection will be supervised by trained Response Teams deployed 
to location that can assist in training and local personnel such as the Fire Service and 

volunteers. A local workforce would be to provide manpower. 

3) Due to the long inter-tidal zone of the coastline, it will not be practical to use booms from the 

shoreline for protection. If any deflection booming is to be done, it has to be deployed beyond 

the surf zone from the coastline. This can be done by deploying the offshore booms in a 
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deflection configuration which will require two boats - however the limitation will be the area 
covered by a single length of boom. 

4) For deflection booming the length of the boom has to be towed in a straight line between two 

vessels and angled in such a manner to deflect the oil away from the coastline concerned. 

Deflection booming operations must be done as far away from the shoreline as possible. 

Knowledge of the depth of the water is important to allow for sufficient under keel clearance 
for the vessels and also the draft of the boom. 

5) Where possible, protective booms should be deployed at an angle to the approaching slick to 

divert oil away from any sensitive area, for example bird breeding grounds. When wave 

amplitude exceeds 1.5ft (0.5m) or currents exceed 3 knots, protective booms should be 

moved to calmer waters if possible as boom are likely to fail. Booming will be ineffective if the 
current speed at right angles to the face of the boom (due to water current or speed of towing 

vessels) exceeds 0.75 knots. 

6) The use of oil snares strung on ropes is also a practical strategy to prevent or minimize oil 

from stranding on the shoreline. In order to implement this strategy, the following need to be 

considered. 
a. The snares need to be deployed beyond the low water mark of the inter-tidal zone 

and surf zone. 

b. Suitable shallow draft boats will be required - Using the fishermen and their boats will 

be the most practical approach. 

c. The snares attached to ropes will have to be tied to stakes at intervals of about 50 

meters, parallel to the coastline. 

RESPONSE OPS 5:  SHORELINE CLEAN-UP 

1) The purpose of shoreline clean-up should be to produce a net environmental benefit. Clean-

up techniques can be damaging and, in some circumstances, oiled shorelines are best left to 
recovery naturally.  

2) In many areas, bays and other inshore areas may also be somewhat protected from the 

extensive contamination by the flushing action of tidal currents and the natural outflow of 

streams and rivers. As a result, much of the shoreline may not require a widespread active 

cleaning effort unless it is heavily contaminated.  

3) Where active shoreline clean-up is required, priorities for restoration can be established 

based on both the environmental sensitivity and oil persistence factors. Preference should be 

given to in-situ cleaning techniques such as in-place washing of rocky shores, use of 
shoreline cleaning agents, in-situ burning and bioremediation. Use of these techniques will 

minimize the amount of oily material collected and subsequent hauling requirements. 
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4) In general, heavily contaminated areas should be cleaned first so that bulk oil is not 
remobilized impacting Other areas:  

a. Stage 1: Removal of heavy contamination and floating oil  

b. Stage 2: Clean-up of moderate contamination, stranded oil and oiled beached 

materials.  

c. Stage 3: Clean-up of lightly contaminated shorelines and removal of oily stains.  

5) Appropriate techniques to use will depend on the characteristics of both the area oiled and of 

the oil, but include:  
a. Natural recovery 

b. Low or high pressure ambient or warm water flushing  

c. Manual clean-up  

d. Mechanical removal, e.g. graders, scrapers, vacuum systems  

e. Sediment relocation  

f. Absorbents  

g. Washing  

6) Following options for shoreline oil recovery and temporary storage will be considered: 

a. Vacuum trucks 
i. Vacuum trucks are a highly effective and rapid means of recovering and 

transporting liquid oil. 
ii. They are most effective when there are large volumes of oil contained in a 

particular location, can be used to recover oil from land or water, but may be 

limited by difficult access to the spill areas. 

iii. Vacuum skimmers should not to be used with volatile oil. Ideally a duckbill or 

manta ray skimmer head should be fitted to the suction nozzle as these 

provide the most efficient means of recovering a thin layer of oil. 

b. Portable skimmers and pumps 
i. Portable skimmers and pumps are used to collect small to moderate 

concentrations of oil, or to pump larger volumes from areas where trucks are 

unable to go. 

ii. Hand held vacuum units are ideal for recovering oil that is floating on a very 

shallow layer of water. 
iii. Weir Skimmers require calm, still water and are good for all low viscosity oils. 

Oleophilic skimmers can be used in ‘choppy’ water, recover 90% oil to water, 

and are good for low to medium viscosity oils. 

iv. Oil should be pumped to a temporary storage location (tank, 55-gallon drums, 

pillow tanks, lined pit) which is safe, above flood levels, protected from rain, 

and sited to allow ease of access for future collection and transfer of the oil. 
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c. Manual recovery and sorbents 
i. Sorbents are produced in a variety of forms (booms, pads, sweeps, snares, 

granules etc.) for use in specific locations and for specific types of oil spill 

clean-up. 

ii. Sorbents are generally best used for absorbing minor spills of oil on hard 
surfaces, and for final clean-up of spills (e.g. helping to remove sheen or to 

wipe oily residue off solid objects). 

d. Temporary storage 
i. Fast tanks can be used for collecting recovered oil/water mixtures. 

Containers used for temporary storage must be tough and resistant to 

puncturing. Free-standing containers must be adequately strong to contain 

the weight of oil. 

ii. Excavated pits may be used for storage and should be lined with heavy 

gauge plastic (PVC) sheeting to minimize soil contamination. 

7) In the stage of final clean-up, the endpoint should be determined for each oiled site. 

Endpoints should be realistic and obtainable for the spill conditions. 

RESPONSE OPS 6:  WASTE MANAGEMENT 

1) Oil spill response operations have the potential to generate liquid and solid wastes. The types 

and quantities of waste materials largely depends on the amount of oil that reaches the 

shoreline and on the specific clean-up methods employed. 

2) Waste from an oil operation includes:  

a. recovered oily wastes  

b. non-oily materials generated from the operation and supporting activities  
c. materials contaminated with solvents, dispersants and fuels, gray water and unoiled 

wastes. 

3) The types and volumes of waste generated by response activities are determined by the 

response objectives set during the spill management. 

s 

Table.7.2: Techniques for Waste Disposal 

Technique Effect on waste stream Type of Waste 

At-sea response 
options 

Recovery operations will give potentially 
rise to a large quantity of waste oil and 
water for treatment. The type of oil 
spilled will have an effect on resultant 
waste; in particular viscous and waxy 
oils will entrain debris and can create 
large volumes of waste. They can also 

• Oiled equipment/ vessels/ 
PPE 

• Recovered oil/ oily water 
• Oiled vegetation 
• Oiled sorbent materials 
• Oiled flotsam and jetsam/ 

debris 
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present severe handling difficulties. • Animal carcasses 
Dispersant 
Application 

Waste concentrations are minimal as the 
oil is dispersed in the water column and 
allowed to biodegrade naturally. 

• No hydrocarbon waste is 
generated 

• PPE 
• Empty dispersant drums/ 

considerations 
Shoreline Clean 
up 

The type of oil spilled will often have an 
effect on the amount of oily waste 
generated. Waste segregation and 
minimisation techniques are critical to 
ensure an efficient operation. These 
should be established at the initial 
recovery site and maintained right 
through to the final disposal site. Waste 
sites should be managed in such a way 
as to prevent secondary pollution. 

• Oiled equipment/ vessels/ 
PPE 

• Animal carcasses 
• Recovered oil/ oily water 
• Oiled vegetation 
• Oiled sorbent materials 
• Oiled beach material 
• Oiled flotsam and jetsam/ 

debris 

 

7.4 Media Briefing 

Adani Ports and SEZ Limited, Mundra has designated staff that will interact with press, public, 

govt. and media briefing during emergency. The most important aspect of retaining the credibility 

of a company is to release the first press statement immediately after a major incident. As the 

news channels and print media are expected to react quickly to an incident for the purpose of 

"first reporting" and "breaking news", it is important to get prepared to issue the first press 

statement at the earliest possible moment. The EMT and CMT leaders shall coordinate with the 
site team to get as much information as possible to draft a press statement with the help of Public 

Affairs Coordinator. The information must be:  

• Specific and accurate to the extent of the event at the time of reporting 

• Activities currently hand to minimize and control 

• Immediate projected plans for mitigation Information should not reflect any projections or 

perceptions of consequences or damage details (as they require assessment)  

• No contradictory points in the statement  

• Not attributing to a particular cause (as it would require investigations later)  

• The key facts and messages to be included in further statements will be agreed between 

Group media, Business and country crisis Team leaders during conference calls. 

• Group media will then distribute final statements to all crisis teams and other internal 

audiences as appropriate. NB: only final drafts should be used to minimize confusion. 

• Additional useful facts on the specific crisis as well as relevant background information and 

generic Q and A’s should be proactively sent to group media by Business and country 

communications colleagues as quickly as possible. 
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• Group media will disseminate agreed answers or statements on board questions areas being 
asked by the media. Business and country communications colleagues will ensure the 

necessary information is provided as quickly as possible. 

• Group media will provide a synopsis of key issues in media coverage to all crisis teams 

Business and country communications colleagues will provide input as appropriate. 
 

The draft statement prepared by the Public Affairs coordinator must be vetted by the EMT/ CMT 

Leader (as the case may be) and seen by the Head of Departments perspective before release. 

As the time is the essence of the effectiveness to deal with the media, all these actions must be 

parallel worked out with consultations among the leaders irrespective of their locations and 

timelines. The authorized personnel of Corporate Communication dept. shall release the 

statement through the applicable outlets (viz. print/ TV or web). The format of the press release 

statement is placed in “APPENDIX-12” 
 

7.5 Planning Medium-Term Operations (24-, 48- And 72-Hours) 

The likelihood of oil spill taking place are from two factors mostly, during vessel operations and 

secondly due to collision / grounding. 
 

Since, during vessel operation, OSRO personnel as well as vessel staff present at the site, any 

spill taking place could be tackled immediately as response time will be less and spill damage 

control could be done quickly. Therefore, quantity of oil spilling into water is expected to be 

minimum and the spill could be controlled easily. In this case, dispersants, sorbents may be used 

and whole operation is likely not to last more than 24 hours. In fact, OSR items are kept handily in 

OSRV to use any time. 

 
However, in case of oil spill occurring due to collision, it is certainly going to be at a higher 

magnitude. As, when the collision takes place, every body’s attention is likely towards safety of 

the vessel i.e. to avoid vessel getting grounded, avoid colliding with other vessels, preventive 

actions against fire or carryout firefighting, damage control action against folding as soon. It is 

anticipated that in case of collision the oil spoil is likely to occur due to rupture of or crack in fuel 

tanks.  

 
In case of rupture fuel tanks, a sudden gush of oils will be there, and for some time it would be 

incontrollable. By that time any effective damage control action is taken, a substantial amount of 

oil would have already gone overboard. This would necessitate immediate oil containment 

measures, as well as starting oil recovery action. This spill recovery action may go well beyond 48 

hours, keeping weather and sea condition in mind, because one does not know at what time of 
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the Day or Night accident takes place which will determine the time delay in appreciation of the 
situation and mobilization of OSR team and equipment’s. It may clearly be understood that 

appreciation of oil slick between sunset and sunrise is quite difficult and at times it may be fully 

incorrect, hence slight time delay may be anticipated. 

 

Such incidents don’t happen quite often, but very rarely. Hence regimes of OSR and equipment’s 

shall be maintained at all times. 

 
Ii The oil spill scenario through crude fuel tank / tanks is not very different than previous 

one, because due to cracked / fractions / material failure occurred in the fuel oil tank / tanks, oil 

would continue leaking in a small /moderate rate. But it would be difficult to locate the source / 

point of oil leak and by the time source / point of leak is detected, suitable action is initiated and 

leak is arrested, a sizable quantity of oil would have already been over board. Detection of oil leak 

will become more difficult if the crack / fracture develops after some time due collision realter 

structural stress and ship is secured alongside jetty with the damaged / leaking side situated 

between ships ode and jetty. The problem will become more compounded if the accident takes 
place after sunset during sever monsoon conditions and detection of oil slick in the night would be 

really quite difficult. Like above aerial (i) here also one cannot deploy OSR men and equipment’s 

preciously and reaction time to deploy OSR men and equipment, subsequently recovery of spilled 

oil is going to take more or less the same time. 

 

Here are the vessels taken on consideration are visiting ships of various sizes in all weathering 

conditions but not the minor vessels or tug boats 

 

7.6 Deciding to Escalate to Response to Higher Tier 

When the spill response action has been initiated by ECT and ERT has started the recovery 

action, spill incident reporting has been made to concerned authorities, and then if OSC feels that 

quantum of oil spilled appears to be much more than what was reported earlier and the oil spill 

needs to be re-assessed and deserves a higher response, he informs the same to ECT.  

At this juncture, the OSC and members of ECT should re-inspect the spill site and assess the oil 

slick thickness, its size, status of spilled oil and decide accordingly. If ECT is convinced that spill 

report deserves upwards revision and the level of Tier Response needs to be raised, it should 

take necessary steps to raise the oil spill reporting level. This decision will help to initiate higher oil 

spill response activities as well as alert other neighboring agencies, with whom Adani Ports and 

SEZ Limited, Mundra has the MOU with oil companies, Coast Guard Authorities, Port authorities, 

Pollution Control Board, Hospitals, and other organizations.  
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The procedure of informing all concerned agencies / organizations of higher spilled oil threat 
perception remains the same. However, care is to be taken in spill assessment and giving exact 

quantum of oil spilled as large difference in quantity of spilled in water and oil recovered from 

water may not be interpreted in a correction fashion. 

7.7 Mobilizing or Placing on Standby Resources Required 

When the decision to raise the Tier level of oil spill has been/ is being taken, a review of Adani 
Ports and SEZ Limited, Mundra own spill response capability is also to be done simultaneously. 

Once it is felt that additional resources are required, the concerned agencies are to be alerted 

immediately, and mobilization action for those equipment/ items should be initiated without losing 

any time. It should be borne in mind that mobilization of resources from out stations is a time 

consuming and cumbersome exercise, therefore it should be calculated well before the 

anticipated arrival time of the Pollution Response Equipment on account of:  

 

(i) Transportation time by rail/ road/ sea/ air. 
(ii) Time taken by Custom/ Government formalities. 

(iii) Time taken in loading/ unloading. 

(iv) Availability of specialized loading / unloading machineries and accessories.  

(v) Availability of suitable berthing facility for the craft intended to be used.  

 

It is also very important to keep in mind as who is going to operate that pollution response 

equipment which are being mobilized. In case the equipment is coming with one set of man 
power, then from where their relief would come and in case only equipment is provided then, do 

we possess required trained manpower for operating this equipment? All such matters are to be 

deliberated upon in detail by the OSC and ECT together during operation/ exercise planning 

stage itself. Otherwise, it would be very difficult to mobilize desired manpower at the eleventh 

hour. 

 

For obtaining additional equipment the local Oil Companies and nearby ports, with which Adani 

Ports and SEZ Limited, Mundra may have a contact, are to be contacted. Requirement of extra 
manpower to meet the requirement of running this equipment has to be thought off well in 

advance.  

 

Adani Ports and SEZ Limited, Mundra has having all oil spill equipment readily placed nearby the 

ports, which can be mobilized at any eventuality. The Indian Coast guard is fully equipped and 

trained to deal with TIER II and TIER III spills. 
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7.8 Establishing field Command Post and Communications 

The OSC will be equipped with portable VHF and mobile phone. The OSR team leaders would 

also be having hand held VHF sets (They can also be provided with mobile phones). Therefore, 

establishing filed command post is considered not necessary, unless the spill of large magnitude. 
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8.   CONTROL OF OPERATIONS 

Local control of operation will rest with Expert selected within the Adani (OSC) and work in the 

coordination with Indian Coast Guard and internal Port Administration expert groups (CMT). 

Security aspect of the pollution area should be considered and unauthorized persons gaining 

access to the area to be restricted. A safety zone (Exclusion Zone) of 500mtrs surrounding oil 

slick will be established to avoid hindrance in the oil spill cleaning process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) Once the response action mechanism is decided, the OSC will establish a response 

management team with experts and advisors who will support Adani Ports and SEZ Limited, 

Mundra with the response operations. The team will consist of wildlife and marine experts to 

provide inputs with respect to ecologically sensitive areas. 

Updating information (Sea/wind/weather forecasts, 
aerial surveillance, beach reports) 

Reviewing and planning operations 

Obtaining additional equipment, supplies and manpower 

Preparing daily incident log and management reports 

Preparing operations accounting and financing reports 

Establishing a management team with experts and 
advisors 

Preparing releases for public and press conferences 

Briefing local and government officials 
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2) The OSC will maintain updated information on sea, wind and weather forecasts, aerial 

surveillance, beach reports, etc. to ensure smooth response operations. Ready reckoners will 

be maintained for reference by the response team. The response operations will be reviewed 

on ongoing basis by the OSC and ECT Leader and any changes in planning will be 

communicated to the response team. 

3) If case additional equipment, supplies and manpower will be required for the response 

operations, the OSC will notify the ECT. The Logistics Controller will be responsible for 

ensuring that the resources reach the contaminated site at the earliest from the resource 

base. 

4) Daily incident log and management reports will be prepared and maintained by the OSC till 

the spill is completely under control. Subsequent accounting and financing reports will also be 

developed and shared with the corporate ECT. 

5) The CMT will be responsible for preparing releases for public and press conferences on the 

response operations. All local and government officials will be briefed on periodic basis under 

the spill is controlled and the shoreline clean up works are completed. 

8.1 Establishing Management Team with Experts and Advisors 

Incident management team comprises of well-trained high-level professionals, experts in the field. 

Adani Ports and SEZ Limited, Mundra has access to the national and internal special training 

related to oil spill response and emergency management. Adani Ports and SEZ Limited, Mundra 

has MOU with HMEL for supporting Oil Spill Response operation. For attending to spills of higher 

magnitude (Tier-2 and above) will inform Coast Guard and support for oil spill response Plan.  

The OSR have a stock of equipment available at their Base which is ready on round the clock 

basis for mobilization on an authorized call from the members. A list of APSEZL Advisor 

Committee is 

 

1. COO 2. HOD-Marine 3. HOS-Marine 4. Duty Port Captain.  

 

8.2 Updating information (Sea/ Wind/ Weather Forecasts, Aerial 

Surveillance, Beach Reports) 

The Marine Control (MMPT) is entrusted the responsibility of providing initial information of area 

pertaining to wind direction & speed, water current, tide position at the time of oil spill, high water 

& low water timings, sea condition, swell and wave heights, weather forecasts & existing weather 

warning, navigational warnings, any Coast Guard in contact, any other relevant information 
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available. All this information is to be provided to ECR automatically the moment information 

about the oil spill is received. 

All this information is to be automatically updated as and when they are received. In addition, 

regular inputs on the state of coastal areas are to be obtained from local sources. 

8.3 Reviewing and Planning Operations 

The ongoing operations will be assessed and reviewed as, when the ECT considers it necessary 

or suggested by OSC. This is necessary to upgrade the level of operations or scale down the 

operations due to different prevailing factors. Review of operations is an ongoing process and 

accordingly the planning is to be reoriented to maximize the utilization of men and machinery 

without compromising on safety of both. Here operational rest to men and machinery should also 

be kept in mind, because response teams can be rotated at regular intervals but continuous 

running machinery also needs rest after certain stipulated continuous running hours. 

8.4 Obtaining additional Equipment, Supplies and Manpower 

Logistic support is one of the key functions of ECT, which work under Logistic Department of 

Adani Ports and SEZ Limited, Mundra, which provides and maintains personnel, materials, 

facilities and services as and when required by EMT. The assignment of any member of the ECT 

to a function will be made by OSC, of substitute, taking in consideration the sponsor 

competencies available at any time at site and the type of incident. These assignments will be 

likely to change during the action as and when additional staff becomes available. The ECT may 

contact any other staff and in case they are reachable, request their involvement in incident 

Management activities at site or elsewhere. 

In the event of an ongoing spill or a spill that requires declaring of Tier 2 or 3 responses, the 

additional equipment and manpower held with any other OSRO or facility will be sourced in an 

accelerating manner including resourcing from the National / international spill handling 

companies. Contact details of companies holding equipment in India and International OSROs 

are listed below. 

LIST OF ADDITIONAL RESOURCES AND INTERNATIONAL OSROs  
 

1. Australian Marine Oil Spill Centre 
 
PO Box 305 
Victoria 3214 
Australia 
Tel + 61 3 5272 1555    Fax + 61 3 5272 1839  
Mail: amose@amosc.com.au  
Web: http://www.aip.com.au 
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2. Fast Oil Spill Team 

 
C/o PIM 40 G 23 Tour Elf 
92078 Paris‐ La Defense Cedex France 
Tel: + 33 1 4744 5636  
Fax : + 33 1 4744 2677  
Mail : giefost@club‐internet.fr 
 

3. Oil Spill Response Ltd 
 
Oil Spill Services Centre 
Lower William Street Northam 
Southampton SOI 1 QE, UK 
Tel: + 44 1703 331 551 Fax: + 44 1703 331 972 
Mail: osrl@osrl.co.uk    
Web: http://www.oilsillresponse.com 

 
4. Petroleum association of Japan 

 
Oil Spill response Department Keidanren Building 
9‐4, 1 – Chome, Ohtemachi Chiyoda‐ Ku, 
Tokyo 100, Japan 
Tel: + 81 3 3279 3819 
 Fax: + 81 3 3242 5688  

              Mail: mail@pcs.gr.ip  
              Web : http://www.pcs.gr.ip 

8.5 Preparing Daily Incident Log and Management Reports 

OSR is overall in-charge of operations, he will delegate suitable and available persons to carry 

out the above function. Log sheets are to be filled for running of all operations and equipment as 

early as possible, since filling it later increases the chances of vital information getting missed. 

However at the end of the day, preferably time ending at 20:00 hours starting from 20:01 hours of 

the previous day, (or it may be from 08:01 hours to 08:00 hours of the previous day) a Daily 

Summery of events is to be prepared and submitted to the leader of ECT, who in turn would 

prepare the report consulting all the members of the ECT and forward it to management. 

 

This report should cover following details as minimum: 

(a) Manpower deployed 

(b) Equipment deployed 

(c) Weather conditions encountered 

(d) Amount of oil recovered from sea 

(e) Amount of oil transferred for storage & disposal 

(f) Progress on shore cleaning efforts (as the case may be) 

(g) Difficulties encountered 

(h) Lessons learnt 
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The details of log sheet to mention action taken daily and observations made is furnished in 

“APPENDIX-5”  

 

8.6 Preparing Operations Accounting and Financing Reports 

ECT Leader is overall in charge of operation. It will be financial responsibility to prepare 

accounting and financing report. Claims should be based on expenses actually incurred that 

these are made as a direct expense of an incident and that the expense incurred are reasonable. 

The following aspects are to be considered while assessing cost of an oil spill combating, 

operating and prepare of claims: 

a) Delineation of the area affected describing the extent of pollution and identifying the most 

heavily contaminated. This may be best presented as a map or chart accompanied with 

photographs. 

b) Summary of events including a description of work carried out in different areas and the 

working methods chosen in relation to the circumstantial evidence linking as pollution with the 

ship involved in the incident (e.g. chemical analysis). 

c) Labour costs (numbers and categories of workers, rates of pay days, hours worked, total 

Costs etc.). 

d) Data on which work was carried out (daily or weekly costs). 

e) Material costs (consumable materials, utilized fuel, food shelter facilities, etc.).  

f) Finance shall assist ECT Leader in (preparing /scrutinizing) settling claims under the 

Guidance of CFO. 

 

8.7 Preparing Releases for Public and Press Conferences 

Information to media is to be release by the person identified through respective Media policy of 

the Organization. In the event of non-authorization of any one person, the Media release will be 

made by person nominated by him after authorization of the Organization. 

 

The daily report of actions taken on a particular day as prepared by COC and OSC is to be 

shared with the person nominated to brief the media. Each press brief is too cleared by 

authorized person prior being provided to media. 

 

While, providing factual details and information to media assists in passing the situation reports to 

public likely to be affected by a spill, it is advisable not to sensualize information with unwanted 

figures or actions that could shock or distress the public. 
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Most of the factual information like precautions required by public to be taken with respect to 

fishing activity, closure of beaches, demand for beach cleaning volunteers could be disseminated 

through media. 

 

8.8 Briefing Local and Government Officials 

Port has designated staff who will interact with press, public, Govt. and media briefing the details 

of emergency after clearance from ECT. In case of oil spill designation will be addressed to 

Incident Commander for managing the Media some of the General Guidelines that need to be 

followed: 

 

• Ensure that in all communication care for Human Life and welfare is demonstrated Above 

everything else; 

• Provider as much information as possible based upon facts only and refrain from 

Assigning any cause or speculation towards the incident; 

• In case a suitable reply cannot be framed for the caller taker a number and offer to call 

back later or transfer to an individual who would be able to answer; 

• Avoid any comments or statement that could be constructed as anger or distaste for a 

person or persons or any particular policy; 

• Treat the media with respect – they need to be on our side. 

• Be precise and to the point. 

• Ensure that the Media is aware that they would be able to get accurate information only 

from the Company and that they would like the facts to be known. 

• Anticipate in advance what queries may come and be prepared. 

• The ECT or any other authorized personnel, must issue press releases and statements 

only. 

• Ensure that relatives are advised prior to the names of any personnel being made public. 

• Prior to the Next of Kin being informed by the police DO NOT release the names of any 

casualties to next of kin, the press or the public. 
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9.   TERMINATION OF OPERATIONS 
 

9.1 Termination of response operations 
 

 

 

 

 

 

 

 

 

 

 

1) After obtaining the mutually agreed & desired outcome of the spill operations, the response 

operations will be terminated. A post spill evaluation will be conducted. The final and optimal 

levels of beach clean-up will be decided and recorded. 

2) All the equipment used for the spill response operations will be cleaned and maintained 

accordingly. An inventory of items that has been consumed will be prepared and list of 

supplies that need to be replaced will be made.  

3) The OSC in consultation with the CMT Leader and onsite response team will prepare a formal 

detailed report including the details of the spill, actions taken, levels of clean up, etc. The 

report will be used for internal reference purpose within the organization. The current OSCP 

and related procedures will be reviewed and updated based on lessons learnt. 

9.2 Deciding final and optimal level of Beach Clean-up 

The coastal stretches of Gulf of Kutch are varied in terms of biologically, industrially and socio-

economically sensitive. The coast also having large stretches of Mangroves with mud flats. The 

tidal flats will be exposed during low tide conditions and currents are stronger during flood and 

ebb in the central channel. Hence, the hydrological features of the estuary will influence the 

distribution / spread of spilled oil and rapidly moves towards the coastal stretches. 

Standing-down equipment cleaning, maintaining, 
replacing 

Preparing formal detailed report 

Reviewing plans and procedures from lessons learnt 

Deciding final and optimal levels of beach clean-up 
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 The cleaning up of shoreline beaches are the most important in view of public interventions. 

Since, the clean-up of shoreline is very tedious and complex in execution alone,  Adani Ports and 

SEZ Limited, Mundra will coordinate the local administration, to involve local authorities (e.g. PCB 

and other civic bodies) in decision making process. 

It would always be borne in mind that while in effort to clean up it should not end up doing more 

harm than good. It will be also be prudent to seek the advice of ecology experts from State 

Pollution Control Board and from other authorities/ agencies i.e. Indian Coast Guard, Central 

Pollution Control Board, State Forest and Fisheries department officials.  

NEBA (Net Environmental Benefit Analysis) shall be taken into account deciding on selecting the 

best response option or optimal clean-up of beaches, Mangroves and other environmentally 

sensitive locations. Inspect segments/ section of shoreline that Clean-up Operations team declare 

ready for sign-off before final approval. Some stretches are required booms for protections of 

Adani Ports, SEZ Limited Mundra and marine sensitive area along the Gulf of Kutch. 

 

Responsibility: Shoreline Assessment Team. 

Methods: 

• Operations notify the Shoreline Assessment Team Coordinator that a segment is ready for 

inspection. 

• Inspect the segment against agreed-upon clean-up endpoints (preferably using the same 

team that did the original survey). The original field sketch can be very helpful for evaluating 

effectiveness of the clean-up. 

• Identify additional clean-up needed using standard shoreline assessment terminology forms 

and sketches, or develop special forms for this purpose 

• Recommend segment for final inspection. 

• Recommend any longer-term monitoring or iterative procedures needed. 

9.3 Standing-down equipment, cleaning, maintaining, replacing 

It is important to remember that emergencies can be immediately followed by another one, hence 

it is of utmost importance to maintain the inventory of equipment. Hence, used equipment will be 

cleaned and maintained, if required to be replaced at the earliest. It will be the direct responsibility 

of the operators of the equipment to restore after the operations. All the spill equipment and 

machines are to be cleaned as per the OEM’s guidelines, necessary maintenance to be carried 

out and then equipment stored in in their respective places. 
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9.4 Preparing formal Detailed Report 

After the operations are complete, the OSC is to be prepare the detailed report covering all the 

aspects of the oil spill cleanup, which will include success and failures as well as per the 

prescribed format. The report contains all detailed elements of incidents, including daily actions, 

response and Communication, parties involved, equipment used also containing financial and 

strategy report summary. The report is to be forwarded to HOD-Marine for submission to CMT. 

9.5 Reviewing Plans and Procedures from Lessons Learnt 

A detailed and comprehensive review of plans will be carried out in the light of the incident will 

immensely help in improving standards of safety quality of response and quickness of the 

response. A through debriefing, brain storming and lesson learning session will be held under the 

guidance of CMT Leader. The report received from IC/OSC and gives its recommendations to the 

CMT of port administration for further action. 

9.6 Investigation 

Every oil pollution incidence is followed by investigation both by the Port as well as Nodal 

agencies in order to assist such investigations complete and accurate records, as specified 

below, shall be maintained 

 

1. Certificates and records of equipment issued by regulatory authorities. 

2. Log Book showing weather and details of the incidents. 

3. Chronological record of loading / discharging bunkering including agreed plans of such 

loading/ discharging/ bunkering. 

4. Brief report on spill including: i) Time, ii) Location, iii) Cause and, iv) Type of oil. 

5. Samples of spilled oil shall be taken as per procedures described. 

6. Estimate of amount spilled and the process of such estimation 

7. Copies of notification & update reports 

8. Record relating to direction and rate of spread 

9. Weather reports and recorded weather in log book and 

10. Where possible photographic evidence shall also be collected. Such photograph records 

shall be identified with date, time and location. 

 

Where any original evidence is demanded by Nodal Authorities, photocopies of such evidence be 

retained and the concerned authority shall request to certify the same as true copy of the original. 
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10.    DATA DIRECTORY 

10.1 MAPS/CHARTS 

10.1.1    Coastal facilities, Access roads, Telephones, Hotels, etc. 

 

 

 

 
Fig.10.1 Google Map showing Adani Port & SEZ facilities in the Mundra region 

 
Fig.10.1(a) Google Map showing Adani West Port facilities in the Mundra region 
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Fig.10.2 NHO Chart Showing Mundra region, Gulf of Kutch 

 

Table.10.1 Contact Details of Spill Information Center 

Sl No Address of Centre Contact Details 
1 Indian Coast Guard Headquarters. National Stadium Complex 

Coast Guard DHQ -1(GJ). Near RGT College ... Okha Port,  
Gujarat – 361 350  

Tel: 02892 263421. 
Fax: 0-22 24333727 

2 Indian Coast Guard Headquarters. CP25+RRF, Vadinar, 
Gujarat 361010 

Tel: 0‐22 – 24222696 
Fax: 0 – 22 ‐ 24222696 

 Indian Coast Guard Headquarters. gh-4 garden, udhyog 
bhavan, Sector 11, Gandhinagar, Gujarat 382011 

 

 

 

 

 

 
Fig.10.1(b) Google Map showing Adani south Port facilities in the Mundra region 
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Table.10.2 Contact Details of District Administrative Authorities 

Place Name Address of Centre Contact Details 
Bhuj (Kutch) District Collector Office 

Near Circuit House, Mandvi Road,  
Nr. Mota Bandh,  
Bhuj (Kachchh)  
Gujarat – 370001 

Phone: +91 2832 250650 
Fax: +91 2832 250430 
Email: collector-kut@gujarat.gov.in 

Jamnagar District Collector Office, Jilla Seva Sadan, 
Sharu Section Road, Jamnagar - 361002 

Collector, Jamnagar 
• +91 288 2555869 
• +91 288 2555899 
• collector-jam@gujarat.gov.in 

Khambhalia 

District Collector Office 
1st Floor, Lalpur Bypass Road, Dharampur, 
Khambhalia, 
Gujarat - 361305 

  91 2833 232805  
  +91 2833 232102 
  collector-devbdwarka@gujarat.gov.in 

 

Table.10.3 Contact Details of Gujarat Fisheries Development Council 

Sl No. Address of Centre Contact Details 
 
1 

Commissioner of Fisheries 
3rd Floor, Block no-10, Jivraj Mehta Bhavan, 
Gandhinagar, Gujarat 382010 
 

Phone No: -079- 232-53729 
Fax No:- 079-232-53730 

 

Table.10..4 State Pollution Control Board – Regional Offices 

 Address of Centre Contact Details 
 
Gandhi 
nagar 

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

Phone: (079) 2323 2152 
Fax     : (079) 2323 2156, 2322 2784, 2323 
2161 
 
gpcbchairman@gmail.com, 
chairman-gpcb@gujarat.gov.in 
 
Member Secretary: 

Morbi Regional Center 
RR4F+6P7, Scientific Vadi, Sardar 
Nagar, Morbi, Gujarat 363641 

Tel : 02822 228 001 
 

 
Jamnagar 

Regional Center 
Sardar Patel Commercial 
Complex,  
Rameshwar Nagar  
regional centre 
Kasturba Gandhi Vikas 
Gruh Marg, Bedi Bandar 
Road  
Jamnagar- 361 008 

Telephone (0288) 2752366  
Fax:  (0288) 2753540  
Email: ro-gpcb-jamn@gujarat.gov.in 

 

Bhuj Regional Centre 
Katira Commerical Complex-1, 
Nr.Manglam 4 Rasta,Sanskar Nagar, 
Nr.I.Tax Ofic,Bhuj 370001 

Telephone: (02832) 250620 
Fax:  -  
Email: ro-gpcb-kutw@gujarat.gov.in 
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10.1.2    Coastal Charts, Currents, Tidal Information Prevailing Winds 

 

 
Fig.10.3 Map showing interpolated bathymetry of Adani Ports and surrounding areas. 
 

Tide and Current information 

Tide: 

The tidal planes were assessed and shown in Table below 

The Highest Astronomical Tide (HAT) is estimated to be about +6.4 m above chart datum (CD), 

and the Lowest Astronomical Tide (LAT) to be at 0.0 m CD. 

Table: Tidal information at Mundra 

 

 

 

 

 

Currents 

Currents in the approaches to the port are dominated by the tidal flows, with predictable variations 

over diurnal, monthly and annual time scales. Currents in this part of the Gulf flow parallel to the 

natural sea-bed contours. Currents can be relatively strong, with speeds in excess of 3.0 Knots 

reported at sometimes of the year. The Admiralty Chart shows currents off Navinal point to be 3.0 

Tide Height (m) above CD 

Mean High Water Springs 5.8 

Mean High Water Neaps 4.6 

Mean Low Water Neaps 2.1 

Mean Low Water Springs 1.0 
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Knots East & West bound. It is observed that the currents are usually aligned with the bed 

contours and are stronger in deeper waters off the coast. The impact of future development over 

the existing coast-line can be determined by the change in current speed resulting from the 

proposed developments.  
 

Waves 

In past HR Wallingford (HRW) has studied the wave climate considering wave energy from locally 

generated waves and swell propagating in to the Gulf of Kachchh from the Arabian Sea. The 

results of the study carried out by HRW are presented in the Table below. 

 

Design Waves at Mundra 

Direction Sector 
(ºN) 

Return Period 
(years) 

Inshore 
Direction (ºN) 

Hs 
(m) 

T2 
(sec) 

 
210 

1 222 1.2 5.0 
5 222 1.4 5.3 
20 221 1.6 5.8 
100 221 1.8 6.1 

 
240 

1 226 1.5 5.4 
5 226 1.7 5.8 
20 225 1.8 6.1 
100 225 2.0 6.5 

 
270 

1 239 1.4 5.5 
5 236 1.7 6.3 
20 236 1.8 6.7 
100 235 2.0 7.4 

 
300 

1 240 0.8 5.2 
5 240 0.9 5.6 
20 239 1.0 6.2 
100 238 1.2 6.7 

Cyclones 

Cyclonic disturbances strike North-Gujarat, particularly the Kachchh and Saurashtra regions, 

periodically.  These disturbances generally originate over the Arabian Sea. Generally during June, 

the storms are confined to the area north of 15°N and east of 65°E.  In August, the initial stages, 

they move along the northwest course and show a large latitudinal scatter.  West of 80°E, the 

tracks tend to curve towards north.  During October the direction of movement of a storm is to the 

west in the Arabian Sea.  However, east of 70°E some of the storms move north-northwest and 

later recurves northeast to strike Gujarat-north Mekran coast.  
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Wind 

There are strong winds at times at Mundra Port. The wind directions are shown in Figure below. 

In the period lasting over months March to May the wind direction is generally SWW (225˚ - 250˚) 

and velocity varies from 20 to 25 Knots. June through August the wind direction is predominantly 

SW and velocity varies from 25 to 30 Knots with short gusts going up to 35 to 40 Knots. Towards 

end of September and through October wind direction changes to NE with velocities ranging from 

7 to 10 Knots. Direction remaining same the velocity varies 10 knots to 25 Knots in the period 

November to January. February is the calm period when wind direction is southerly with velocity 

in the range of 7 Knots. Stormy weather may generate winds having velocity up to 100 Knots 

which should be taken as the worst-case scenario for design of tall structures and heavy-duty 

cranes. 

  
Fig.10.4(a) Wind Rose diagram for Pre- 

monsoon in 2021 
Fig.10.4(b) Wind Rose diagram for 

Monsoon in 2021 

 
Fig.10.4©   Wind Rose diagram for Post-monsoon season in   2021 

 

Rainfall: 

The climate of the region has a regular seasonal variation determined by the occurrence of 2 

Annual monsoons. The southwest monsoon period extends from June to September. November 
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to March is the period for the North East monsoon. Most of the Annual rainfall occurs during the 

south west monsoon, the average monthly rainfall being about 45 cm. The average annual rainfall 

over 20 years is 193 cm. 

 

 Humidity & Temperature: 

Relative humidity ranges from 61% to 87% being the highest in the monsoon period. During the 

winter months (Nov-Jan) relative humidity ranges from 61% to 72%. Mean daily temperature 

ranges from 24 Degrees C to 33 Degrees C except during the winter period when the minimum 

temperature may fall to about 19 Degrees. The hotter months are March, April, May and June. 

 

10.1.3   Risk Locations and probable Fate of Oil 
 

As with any oil transportation, oil spill risks are associated with Adani port operations. They may 

vary from a few litres of accidental spill of crude oil / Fuel Oil from offshore vessels to several 

thousands of tons of oil during collision / grounding situations. In line with the standard industry 

practice, APSEZL, Mundra is also prepared to mitigate spills of importance from routine 

operations (Tier-1), while oil spill situations of higher magnitude are dealt with industry co-

operation and external intervention.  However, it is required to have a fair understanding of the 

risks and probability of spills arising out of its operations and their consequences due to 

movement and landing along the coast.   

The operations of APSEZL, Mundra are broadly defined under the following: 

 

• Vessel operations‐ loading / unloading  

• Vessel collision, or grounding  

• Bunker/ fuelling operations  

• Vessel distress / sinking  

• Pipeline ruptures /accidental spills from sub‐sea/over the sea/shore approach (in the tidal 

zone) pipelines  

• Rupture of export line 

 

The exact quantity of spill from each of the above incident is difficult to predict due to the variables 

of operating conditions and the length of risk exposure. Maximum risks associated with the events 

may be considered while devising the oil spill contingency plan. The spill scenarios range from 

extremely negligible quantities to enormous quantities in rare catastrophic events. The simulation 

of oil spills does not vary significantly in various scenarios except for the magnitude of impact 

zone and the quantity involved in such impacts. The software is intended to use for specific 

scenarios, through a few hypothetical simulations are made in this report considering the worst-

case scenarios. 
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 Instantaneous spills (Ref. Fig.11.5) 

➢ Crude oil spill of 700t at selected SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Fuel oil spill of 700t at selected West Port(S5), Vessel route(S7), LNG Jetty(S8), South basin 

(S9), Mundra Ports(S11), MICT/AMCT(S12) 

➢ Crude oil spill of 10000t at SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Crude oil spill of 25000t at SPM-HMEL(S1), SPM-IOCL(S2), VLCC Jetty (S15) 

➢ Fuel oil spill of 100t at selected West Port (S5, S6), LNG Jetty(S8), South basin (S9,S10), 

Mundra Ports(S11), MICT/AMCT(S12) 

➢ HSD oil spill of 50t at selected West Port(S5), LNG Jetty(S8), South basin (S9), Mundra 

Ports(S11) 

➢ HSD oil spill of 20t at selected West Port(S6), South basin (S10) 

 

 

Fig.10.5 Spill Locations considered in APSEZL Mundra region 

 

Continuous spills (Ref. Fig.11.5) 

➢ Crude oil spill of 10000 m3/hr for 60 sec at selected SPM-HMEL(S1), SPM-IOCL(S2)  

➢ Crude oil spill of 10000 m3/hr for 60 at selected VLCC Jetty (S15) 

➢ Crude oil spill of 10000 m3/hr for 60 sec at sub-sea pipeline route (S3) 
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The spill scenarios range from extremely negligible quantities to enormous quantities in rare 

catastrophic events.  The simulation of oil spills does not vary significantly in various scenarios 

except the magnitude of impact zone and the quantity involved in such impacts.  

 
Detailed Maps and charts for all spill scenarios including probable fate of oil are discussed 

extensively in PART-B of the report (PART-B: OIL SPILL FATE AND TRAJECTORY MODELING 

STUDIES) 

 

The following are the risk locations in the Harbour zones of APSEZL, Mundra 

 

➢ RIL Ports & Terminals, New Bedi Port, Essar Jetties in southern side of Gulf 

➢ Bedi Port, Kalubar Tapu, mora island, Narara Reff, Pirotan Island 

➢ Vadinar Oil Terminal, Borl, Mandvi Beach, Modhva Beach, Tata power Limited (CGPL) 

intake and outfalls, Adani West Port, Adani South Port, Tuna Port, Kandla Ports, BTC 

Port Navlakhi 

➢ Sikka coast 

➢ Adani Ports (South, East, West and North) 

 

10.1.4 Sensitivity Area Mapping of Gulf of Kutch  

 

The coast of Gulf of Kutch has tidal flats, mangroves and sand bars etc (Fig.11.6). There is a 

need to protect the ecosystem and marine environment during the oil handling activities. 

 

The resources likely to be threatened discussed in the PART-C of the Report:  

 

The coastal areas of Gulf of Kutch coast abound in marine wealth and industrial activities. It is 

endowed with a great diversity of natural ecosystems, of which the major systems are salt pans, 

intertidal zones, sand dunes, mangroves, creeks and Open Ocean. Vulnerability index of shores 

in order of increasing vulnerability to oil spill damages as per Gundlach and Hayes 1978. 
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SENSITIVE AREAS  

 
Fig.10.6 Sensitivity Index Mapping for coast of Gulf of Kutch  

 

10.1.5    Sea Zones and Response Strategies 

Sea zones can be classified based on depth of water i.e. deep water and shallow water zones. 

The response strategy will be different for different sea zones. The response options i.e. 

dispersant and burning can be done for deep water zones where there are not much marine life 

and the same response options cannot be used for shallow water since the marine activities will 

be exist along the coasts. 

 

Response strategy for sea zones has been discussed in section 3.3  
 

10.1.6 Coastal              

Response strategy for coastal zones has been discussed in section 3.5  
 

10.1.7 Shoreline zones and clean-up strategies 

 

A number of shoreline response strategies are available as per table below, but shorelines should 

be assessed so see whether these are suitable. This will depend on: 

  

• Rate and likelihood of natural cleaning 

• Access for personnel and machinery 
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• Nature and distribution of the Oil/HNS 

• Shoreline character 

• Availability of personnel and machinery 

• Safety issues 

• Environmental sensitivity to Oil/HNS and cleanup methods 

 

Table 10.5: Application of techniques to different shoreline types 

 

PRIMAY CLEANUP 
 Pumping / 

skimming 
Mechanical 

removal 
Manual 
removal 

Natura l 
recovery 

Comments 
 
 
 
 Rocks, 

Boulders 
and 
Artificial 
structures 

V NA V + Poor access ma y prevents 
pumping /skimming. Expos 
ed/ remote shorelines best 
left to natural recovery 

Cobbles, 
Pebbles 
and shingle 

V X V + Exposed / remote 
Shorelines best left to 
natural l recovery  

Sand V + V + Heavy equipment only 
applicable on firm beaches 

Mud flats 
marshes 
and 
mangroves 

+ X + V Operation preferably carried 
out on the water from small, 
shallow drought vessels. 

FINAL CLEANUP 
 Low 

pressure 
flushing 

High 
Pressure 

washi 
ng/Sand 
blasting 

Dispersa
nts 

Natural 
organic 
sorbents 

Ba tch 
recover

y 

Natur
al 

recov
ery 

Comments 

Rocks, 
Boulders 
and 
Artificial 
structures 

NA V + + NA V Avoid excessive 
abrasion of 
rocks/artificial 
structures. Cleanup 
of boulders 
difficult and often 
gives poor results. 

Cobbles, 
Pebbles 
and 
shingle 

V X + + + + If load bearing 
character good, 
consider 
pus hi ng oi led 
material to surf zone 
to enhance 
natural l recovery 
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V : Vi a bl e     + = Possibly useful    X = Not recommended     NA : Not Appi ca bl e 

 

10.1.8 Oil and Waste storage disposal sites  

 

An efficient and monitored disposal of waste includes immediate classification, segregation, 

packing and labelling source. 

 

 Packaging Storage Capacity(m3) 

ON WATER On board Storage 100 to >1,000 
Barges 10 to 10000 
Flexible / towards bladders or tanks 500 to 15000 

SHORELINE Plastic bags or sacks 0.25 to 15,000 

Super sacks 0.5 to 2.5 
Barrel s or drums ~0.2 

Portable tanks 1 to 5 

Skips or dumpsters 10 to 40 

 Lined pits Up to 200 

 Vacuum trucks 7.5 to 20 

 

WASTE DISPOSAL OPTIONS 

Sand V 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

X + NA + + Soli d oi l ca n be 
recovered using  
beach cleaning  
machines. Enhance 
natural recovery by 
ploughing/harrowing 

Mud flats 
marshes 
and 
mangrove
s 

+ X X + NA V Operations should 
preferably be 
carried out on the 
water from small, 
shallow-drought 
vessel s. 

WASTE PRIMARY OPTION SECONDARY 
OPTION 

ALTERNATE 
OPTION 

Fresh Oil Refining Fuel b lend ing  Ex-Situ burning 
Weathered Fuel blending Land Treatment Landfill 

Emulsions Fuel Blending Land Treatment Landfill  
Hydraulic Fuel s Refining   
Oi l debris Incineration Open burning Landfill 
Oi l y PPE Incineration Landfill  
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Table 10.6: Approved Waste Handling Contractors: 

Sl. No. Name Waste Permitted and 
Quantity allowed 

1 M/s. Daya Lubricants Pvt. Ltd. 
Bldg. No. 11, Waliv Phata, Prime Industrial Estate, 
Sativali Road, Village Valiv Phata, Vasai (E), 
Thane 401208 
 

Used Oil 3000 KLA 
Waste Oil 14400 KLA 

2 M/s. North East Lubrica Pvt. Ltd. 
S. No. 404, Abitghar, Tal - 
Vada, Dist. Thane – 421 303 

Used Oil 9000 KLA 
Waste Oil 9000 KLA 

3 M/s. Deepak & Company 
B 20, Road No. 16, Wagle Industrial Estate, 
Thane – 400 604 

Used Oil 18500 KLA 

4 M/s. Tax Oil Lubricants Pvt. Ltd. 
R-591, MIDC Industrial Area, 
Rabale, Navi Mumbai – 400 701 

Waste Oil 12960 

5 Chemicals Pvt. Ltd. 
Plot No. A-10, MIDC Industrial Area, 
Ambernath, Dis. Thane 

Used Oil 6000 KLA 
Waste Oil 8550 KLA 

6 M/s. Meghani Enterprises 
H-14, Shah & Diwan Industrial Complex, 
Udyognagar Chintupada, Mahim Village, 
Palghar, Dist. Thane 

Used Oil 4500 KLA 

7 M/s. Al Ali Mohammed Industrial 
Sr. No. 57-1/2, Village Ghatesh Khurd 
Khanivali Road, Tal - Wada, Dist – Thane - 421303 

Used Oil 6000 KLA 
Waste Oil 18000 KLA 

8 M/s. Tribo Lubes Pvt. Ltd. 
Takai Adoshi Road, Village Honad, Post- Saigaon 
Survey No. 13/7A, 14/3, 15/16, 
Tal – Khalapur, Dist – Raigad 

Used Oil 7500 KLA 
Waste Oil 9000 KLA 

9 M/s. Spear Petroleum Pvt. Ltd. 
152, A, 15th Floor Maker Chamber No. III, 
Nariman Point, Mumbai – 400 021 

Waste Oil 11000 KLA 

Oi l y Sand / Gravel Ex-situ burning Land treatment Landfill 
Oi l y sorbents Fuel blending Incineration Landfill 
Oi l y Wastewater Electrocoagulation 

treatment 
 

  

Animal car case s For research Incineration  
Domestic c waste Incineration Landfill  

Non oi l y debris Incineration Landfill  

Pa l lets Recycle/reuse Open burning Landfill 
Pa per board Recycle/reuse Open burning Landfill 
Drums Recycle/reuse Landfill  
Hazardous wastes Social handling storage 

treatment 
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10 M/s. Balaji Rang Udyog Pvt. Ltd. 
Plot No. 44, MIDC Taloja Industrial Area 
Taloja, 410 208 Dist. Raigad 

Waste Oil 15000 KLA 

11 M/s. Shiva Petrochem Synth Specialists Ltd. 
Plot No. 2/3, Shah & Divan Indl Area, Opp. 
BIDCO Studio, Vill – Mahim, Palghar, Dist. Thane 

Used Oil 10800 KLA 

 

10.1.9   Sensitive Maps / Atlas 
 

Environmental Sensitive Maps has been prepared based on available data of environmental, 

biological and industrial sensitive areas of various seasons covering the entire coast of Gulf of 

Kutch and Adani port regions. The study covers the region between longitudes of 68°E and 71°E 

and the latitudes of 22°N and 23°N. The sensitivity map as shown in Fig.11.6. 

 

The detailed description of mapping of sensitive areas has been discussed in Part-C of report 

(PART-C:  OF THE OSCP) 

 

10.2  LISTS 
 

10.2.1   Primary oil spill equipment 
 

Table 10.7: LIST OF OSR EQUIPMENT/ITEMS AT Adani Ports & SEZL 

SL No Description of Resources Qty 

 
1 

Canadine fence boom (reel model 7296/8496 with power pack,towing 
bridles and tow lines-235 meter) 

1 no 

 
2 

Power pack with boom reel with hydraulic hoses 2no 

3 Power pack-20kv with boom reel with hydraulic hoses 2no 

4 Lamor side collector system (recovery capacity 123 m3 /hr (side collector 
LSC-3C/2300(01C02-P536). Oil transfer pump OT A 50 with oil transfer 
hose set 

        2no 

2sets 

5   Lamor minimax 12m3 skimmer 2sets 

6 Power pack for skimmers with hydraulic hoses 4no 

 
7 

Power pack -20 KV for skimmers with hydraulic hoses 1no 

 
8 

Floating tank(25m3) 1no 

9 Foot pumps for floating tank 6no 

10 Oil spill dispersants 5000ltr 

11 Portable dispersant storage tank: 1000 ltr capacity 1no 
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12 Portable pumps 2no 

13 Two -way hydraulic maneuvering panel 2no 

14 Oil containment boom 

-length 2000 meters, height-1500 mm, draft-900mm, free board-600mm 

2000 mtr 

15 Current buster room 

-fasflo-75 (for response in fast current) 

2no 

16 Skimmer 

-KOMARA 15 duplex skimmer system with floating IMP 6 PUMP 

4no 

 
17 

12.5T flexible floating storage tank (PUA).  3no 

 
18 

Diesel driven transfer pump for flex barge 2no 

19 Site hose kit for the transfer pump for flex barge 2no 
20 3” and 2” hose adaptor for transfer pump and hose 2no 
21 Shoreline cleanup equipment  
22 Mini vac system 5no 
23 OSD applicator =oil dispersant spry unit (20 ltr) for use on beach and inter 

tidal zones 
2no 

24 Startank with capacity 1000 liter(10m3) 2no 
25 Sorbent boom pack (12.5cm*4m) 500 mtr 
26 Sorbent pad  2000 nos 

 
In the event of oil spill, Traffic, Mechanical as well as Civil department of APSEZL Mundra 

shall provide required facility with regard to catering, housing, transportation, field sanitation 

and shelter etc 

 

Additional support equipment’s shall be hired as per requirement by emergency coordinator and 

Mumbai Port will be delegated this duty. 

 

10.2.2    Sources of manpower 
 

Sources of Manpower: 
 

The following are the sources of manpower to combat any oil spill incident in APSEZL, Mundra: 

A.    OSR Manpower 

B.    Adani Port Fi re Department 

C.    Adani Port Employees and Workers 

D.    Adani Crisis Management Tea m 

E.     Volunteers from Colleges and Other Maritime Col legs near to shore. 
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A: OSR Manpower: 

 
 
 
 
 
 
 
 
 
 
 

 

1. Adani Ports SEZ Limited, Mundra: 

 

2. DISTRICT ADMINISTRATION 

Place 
Name 

Address of Centre Contact Details 

Bhuj 
(Kutch) 

District Collector Office 
Near Circuit House, Mandvi Road,  
Nr. Mota Bandh,  
Bhuj (Kachchh)  
Gujarat – 370001 

Phone: +91 2832 250650 
Fax: +91 2832 250430 
Email: collector-kut@gujarat.gov.in 

Jamnagar District Collector Office, Jilla Seva 
Sadan, Sharu Section Road, Jamnagar 
- 361002 

Collector, Jamnagar 
• +91 288 2555869 
• +91 288 2555899 
• collector-jam@gujarat.gov.in 

Khambhalia 

District Collector Office 
1st Floor, Lalpur Bypass Road, 
Dharampur, 
Khambhalia, 
Gujarat - 361305 

  91 2833 232805  
  +91 2833 232102 
  collector-devbdwarka@gujarat.gov.in 

 

Contact Details of Gujarat Fisheries Development Council 

Sl No. Address of Centre Contact Details 
 
1 

Commissioner Of Fisheries 
3rd Floor, Block no-10, Jivraj Mehta 
Bhavan, Gandhinagar, Gujarat 382010 
 

Phone No: -079- 232-53729 
Fax No:- 079-232-53730 

 

MANPOWER 

1 IMO Level 3 3 

2. IMO Level 2 1 

3. IMO Level 1 24 

4. Other  

DESIGNATION APPOINTED MEMBER 
Chief Incident Controller (C IC) Head-Marine 
Commander HOS Marine & DPC 
Member Admin & Finance Head Admin and Head Finance 
Member HSE & Media  Head HSE and Head Corporate 
Member legal Head Legal 
Member Tech Head ES 
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State Pollution Control Board – Regional Offices 
 Address of Centre Contact Details 

 
Gandhi nagar 

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

Phone : (079) 2323 2152 
Fax     : (079) 2323 2156, 2322 2784, 
2323 2161 
 
gpcbchairman@gmail.com, 
chairman-gpcb@gujarat.gov.in 
 
Member Secretary : 

Morbi Regional Center 
RR4F+6P7, Scientific Vadi, Sardar 
Nagar, Morbi, Gujarat 363641 

Tel : 02822 228 001 
 

 
Jamnagar 

Regional Center 
 
Sardar Patel Commercial 
Complex,  
Rameshwar Nagar  
regional centre 
Kasturba Gandhi Vikas 
Gruh Marg, Bedi Bandar 
Road  
Jamnagar- 361 008 

Telephone (0288) 2752366  
Fax:  (0288) 2753540  

Email: ro-gpcb-
jamn@gujarat.gov.in  

 

Bhuj Regional Centre 
Katira Commerical Complex-1, 
Nr.Manglam 4 Rasta,Sanskar Nagar, 
Nr.I.Tax Ofic,Bhuj 370001 

Telephone: (02832) 250620 
Fax:  -  

Email: ro-gpcb-
kutw@gujarat.gov.in  

 

 

10.2.3   Local and National Government contacts 

Emergency Contact Directory 
 

Note: Below is the contact detail for Emergency Contact directory. Radio officer will circulate the 

emergency contact detail through email for any changes in contact details. Final update copy of 

contact detail will available in Radio Room. Entire document will not be revised due to change in 

contact details. 

 

 VHF CHANNELS 
 VTMS VHF CH 16/73 
 MUNDRA VHF CH 16/77 
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List of Important Telephone Numbers of Govt. Officials and other neighboring Organisations 
(Expert and Advisors) related to Spill Combating Plan 

SN. Company Name and Designation Telephone Numbers 

1. APSEZL, Mundra Chief Operating Officer 
Head Marine 
Pollution Response Officer 
Port Control 

02838-6272602838-255727 
02838-255727 
02838-255761  
02838-255739 

2. Kandla Port Trust 
 

Chairman 
Dy. Conservator 
Harbor Master 
Signal Station 

02836-233001 / 234601 
02836-223585 / 220235 
02836-270201 
02836-270194 / 549 

3 Indian Oil Corporation,  
Mundra 

CM (Ops) 
Manager (Ops) 
Control Room 

02838- 222194 
02838- 222197 
02838- 224444 

4 Indian Oil Corporation,  
Vadinar 

DGM (Ops) 
Manager Tech Services 
Port Control 

02833-256527 
02833-256464 
02833-256555 

5 Reliance Petroleum Ltd  
Jamnagar 

Marine Chief 
Senior Port Captain 
Port Control 

0288-4013607 
0288-4013750 
0288-4012600 / 4012610 

6 The Commanding Officer 
Indian Coast Guard 
Station,  
Mundra 

ICGS, Mundra 
Station Ops Officer 

02838 - 271402 & 03 (Tel) 

02838 – 271404 (Fax) 

7 The Commander 
Coast Guard Region 
(North West), 
Gandhinagar 

COMCG (NW) 
Regional Ops & Plans Officer 
 

079-23243241 (Tel) 
079-23243283 (Fax) 

8 The Commander 
No.1 Coast Guard District 
(Guj), Porbandar 

COMDIS-1 
District Ops & Plans Officer 

0286-2214422 (Tel) 
0286-2210559 (Fax) 

9 The Commander 
Coast Guard Region 
(West) 
Mumbai 

COMCG (W) 
Regional Ops & Plans Officer 

022-24376133 (Tel) 
022-24333727 (Fax) 

10 The Officer-in-Charge 
Coast Guard Pollution 
Response Team (West), 
Mumbai 

PRT (W)  
Officer-in-Charge 

022-23722438 (Tel) 
022-23728867 (Fax) 

11 Gujarat Maritime Board Vice Chairman & CEO 
Chief Nautical Officer 

079-23238346 / 23238363 
079-23234716 

12 Ministry of Environment Director (Environment)  079-23252154 / 23251062 
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Govt. of Gujarat 079-23252156 ( Fax ) 

13 Gujarat Pollution Control 
Board 

Environmental Engineer 079-232 22756 
079-232 22784 (Fax) 

 

List of Important Telephone Numbers of Adani Group Personnel  

S.No. Description / contact person / 
designation 

Telephone Nos. 

Landline Mobile 
01 Capt. Sachin Srivastava, Head – Marine  02838 - 255727 +91 6359883102 

02 Head of Section 1 - Marine  02838 –  255730 +91 6359631088 

03 Head of Section 2 - Marine 02838- 255947 +91 6357160037 

04 Mr. Sanjay Kewalramani, Head-Marine 
Technical 02838- 255844 91 9925150056 

05 Mr. Yogesh Nandaniya, Manager-SPM 02838- 2562379 91 6359775168 

06 Mr. Hari Govindan V  91-2838 - 285072 91 9879104805 

07 Marine control, APSEZL 02838 – 255333 / 255761 91 9825228673 

08 Port Operation center, APSEZL 02838 –255762 91 9825000949 

09 Port security Control, APSEZL 02838 – 289322 91 9825000933 

10 Head - Security, APSEZL  +91 9109988165 

11 Head - Health, safety & Environment, 
APSEZL 02838 - 255718 +91 9884869471 

12 Head - Fire Dept. APSEZL 02838 – 255857 91 7069083035 

13 Occupational Health Centre 02838 - 255710 91 8980015070 

14 Head-Admin Department 02838 – 255159 +91 8660183841 

15 Head Finance 02838 – 255711 +91 9879114993 

16 Head Corporate NA +91 6358940500 
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10.2.4   Specification of Oil commonly traded: 
 
OIL HANDLED AT APSEZL, MUNDRA 

1.        Qatar Crude 
2.        Persian Gulf Crude 
3.        Motor Spirit 
4.        High Speed Diesel Oil 
5.        Naphtha 
6.        Furnace Oil 
7.        Light Diesel Oil 
8.        Industrial Furnace Oil 

          9.       Reformate / Benzene 
10.        Maya Crude Oil  
11.        Arabian Crude Oil 
12.        Russian Crude Oil 

 

CHARACTERSTICS OF DIFFERENT CLASS OF OILS 

 

OIL TYPE DENSITY Viscosity Pour point C Flash point C 

 (kg/l) At 15C mPas at 20C   
Crude oil 0.8‐ 0.95 1‐100 +10 to – 35 Variable 
Gasoline 0.70 – 0.78 0.5 NA Less than 0 
Kerosene 0.8 2 Less than – 40 38‐60 
Jet fuel 0.8 1.5‐2 Less than – 40 38‐60 
Diesel oil 0.85 5 ‐5 to ‐30 More than 55 
Light FO IFO60 0.9 60 at 50 C + 50 to ‐20 More than 60 
Medium FO IFO 
180 

0.9 180 at 50 C + 30 to – 20 More than 60 

Heavy FO IFO 380 0.99 380 at 50 C + 30 to – 20 More than 60 
 

10.2.5    Information sources 

APSEZL, MUNDRA OIL SPIL CONTIGENCY PLAN-2019 

NATIONAL OIL SPILL DISASTER CONTIGENCY PLAN 

IPECA GUIDELINES 
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11.   CONCLUSIONS AND RECOMMENDATIONS 

Based on the relevant studies, carried out Risk Assessment of spills, Contingency Plan for Adani 

Ports and SEZ Limited, Mundra the following conclusions can be drawn: 

➢ The hydrodynamic model runs have been made for prediction of tides and currents for 

Pre-monsoon, SW-monsoon and Post-monsoon seasons.  

➢ Sensitivity mapping has been done for the study area considering environmental, 

ecological, social, economic and other factors. 

➢ Oil Spill Modeling studies have been carried for various spill scenarios for fortnight 

computational for Pre-monsoon, SW-monsoon and Post-monsoon seasons.  

➢ NEBA Study has been carried for selecting best response options based on coastal 

information and spill scenarios. 

➢ The details of spill volume and time taken to reach the coast and losses during its 

movement have been furnished in the report for preparedness. 

➢ The percentage of spill volume reaching the coast, extent of oiling on the coast in metres, 

likely vulnerable areas, spill analysis, have been furnished in the report to estimate the 

fate of the spill. 

➢ Oil spill contingency plan has been prepared as per NOS-DCP 2018 guidelines and 

presented in Strategy Plan. Strategy plans have been discussed in detail and formulated 

based on the risk analysis. Resources required to combat oil spills have been identified 

and furnished along with specifications.  

➢ Prepared the environmental sensitivity Maps based on biological, environmental and 

socio-economic sensitive areas. 

➢ Sensitivity Atlas has been prepared for coastal areas of Gulf of Kutch. 

➢ Adani Ports and SEZ Limited, Mundra will be placed an Oil Spill Response Plan and is 

equipped with certain items like adsorbents / absorbents etc for combating small spills in 

case of any accidental leakages if any. Certain additional combating equipment’s are 

suggested in the report to cater for the oil spill risk. 

➢ Strategy plan has been discussed in detail and formulated based on the risk assessment 

study. 

➢ Response plan has been formulated based on the contingency plan. 
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General Recommendations 

➢ Priority should be given to combat the oil spills by physical means such as booms and 

skimmers. Oil Spill dispersants should be used only if necessary, depending on the clean-

up situation and assessment of damage that is likely to occur to the environment. Only 

those dispersants recommended and approved by Indian Coast Guard (ICG) should be 

put into use only after obtaining permission from ICG. 

➢ Training as per IMO guidelines should be given to the concerned operating staff involved 

in oil spill combating.  

➢ Mock drills should be conducted twice in a year. 
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14.  APPENDIX 

APPENDIX-1: MODELING OF HYDRODYNAMIC PROCESSES 

Modeling the hydrodynamic processes is an integral part of modeling of fate and transport of oil 

spills. The basic oil-spill model which was used earlier for risk analysis of oil spills (Ref. Projects 

completed : www.environsoftware.com) and to track the oil-spill trajectories has been further 

improved to be used in the present work to estimate risks due to oil spills for various weathering 

and meteorological conditions.  

Adani Ports bounded on the coast of Gulf of Kutch, on the north, south and east by Navalakhi. 
The currents of the region are tide-driven and assumed the water column is well mixed.  These 

features make the numerical modeling task, as a 2-D hydrodynamical model is sufficient to 

accurately reproduce the tides and currents of the Gulf of Kutch. 

The computational runs in order to obtain better accuracy in the prediction of oil spill trajectory 

and weathering processes, a finer mesh is adopted to represent the study area for modeling 

purpose. The study covers the region between latitude 22° N and 23°N and longitude 68° 42’ E 

and 70°30’ E is in Gulf of Kutch, West coast of India.  The model simulated for all months and 
results are presented graphically. The detailed description of Hydrodynamic Processes is 

discussed in the report (PART-A:  REPORT ON HYDRODYNAMIC MODELING STUDIES) 

APPENDIX-2: MODELING OF FATE AND TRAJECTORY OF SPILLED 

OIL 

Knowledge of probable movement of an oil slick gives a distinct advantage while planning 

response strategies.  Thus, for instance, no major clean-up operation is necessary if the modeling 

results indicate that the spilled oil would remain at sea thereby sparing the shore ecology.  On the 

contrary, if modeling results are suggestive of shoreward drift and predict that particular 

ecologically sensitive or important areas would be hit, effective counter measures such as 
deployment of deflection booms, containment and recovery of oil etc. can be effectively taken.   

Hydrodyn-OILSOFT dedicated software for oil spill trajectory modeling is used for prediction of oil 

spill scenarios at i) Undetected pipeline leakage (ii)Hose-failure (iii) Spills at Oil Jetties 

(iv)Collision / Grounding (v)Leakages in creeks (vi)Major accident at oil Jetty / collision & 

Grounding in the channel route for various meteorological and hydrological conditions. The 
detailed description of Fate and weathering characteristics of spilled oil for various hydrodynamic 

and meteorological conditions are discussed in the report (PART-B:  REPORT ON OIL SPILL 
FATE AND TRAJECTORY MODELING STUDIES) 
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APPENDIX-3:  SENSITIVITY INDEX MAPPING AND ATLAS 

There is a pressing need of having marine sensitive area Atlas of coastal areas of Gulf of Kutch, 

West coast of India which can fulfill the requirement of various organizations including the state 
governments in taking policy decisions. Environ Software Pvt. Ltd has been prepared marine 

sensitive area Atlas of the Gulf of Kutch regions as well as Adani ports with technical inputs from 

the available data sources. Latest satellite data has been used to map various coastal lands, 

biological, environmental and geographical features and prepared the sensitivity index mapping 

with regards to oil spill risk assessment and management. The detailed description of marine 

sensitive areas discussed in the report (PART-C:  REPORT ON SENSITIVITY INDEX MAPPING 
AND ATLAS) 

APPENDIX-4: NET ENVIRONMENT BENEFIT ANALYSIS 

Net Environmental benefit Analysis Table for selecting suitable response equipment’s & Strategy. 

The spills at selected locations stranded the coast of Gulf of Kutch, West coast of India for various 

seasons of year 2021.  The weathering will take place based on oil on surface. 
 

Zonal representation of the spill standard to the coast or at open sea, volume of oil floating on the 

surface and oil losses for various tidal conditions are furnished in the Appendix-2 (Part-B of the 
report). The suitable response equipment’s will be selected based on NEBA studies discussed in 

the report (PART-D:  NET ENVIRONMENT BENEFITS ANALYSIS) 
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APPENDIX -5:  OIL SPILL REPORT FORM  

INITIAL OIL SPILL REPORT FORM PARTICULARS OF PERSON / ORGANIZATION 

REPORTING INCIDENT 

OIL SPILL REPORT FORM 
Particular of Person/Organization 
 
Reporting Incident 
 
Title: Risk Assessment Study, Sensitivity Area Mapping and Preparation of Oil Spill Contingency 
Plan and Allied Works for Tier-1 Oil Spill Response (OSR) Facility For Adani Port & SEZ Limited 
 
Organization:  APSEZL, Mundra 
 
Telephone/ Mobile / Telex / Fax number:  
Date / Time: ...  
 

➢ Spill Location:  SPMs (S1, S2) 

➢ VLCC Jetty (S15) 

➢ Sub-sea pipeline(S3) 

➢ Tanker entry into the Ports (S4) 

➢ Adani West Port berths (S5, S6, S7) 

➢ LNG Berth (S8) 

➢ Adani South Port berths (S9, S10) 
➢ Mundra Port (S11) 

➢ MICT / AMCT Berths (S12) 

 
Type and quantity of oil spill: ... Type: HSD, Fuel oil and crude oil 
Scenarios: Instantaneous and continuous 

 

Quantity: 700t, 10000t and 25000t and 10000 m3/h for 60 sec, 10000m3/h for 1 min.. 
Cause of oil spill : . By accidents involving loading and unloading operations at berth, VLCC, 
barges, pipelines, storage facilities, Vessel breaking down, transportation, handling, routine 
maintenance activities etc.... 
 
Response to spillage, if any : ............................................................................................ 
 
Any other information : ..................................................................................................... 
 
.............................................................................................................................................. 
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DAILY INCIDENT LOG 

 
DAILY INCIDENT LOG - TEAM LEADER - OIL SPILL RESPONSE GROUP 
 
 
Name...............................................................................  Rank ........................................... 
 
Notification received. ONSHORE / OFFSHORE / INSIDE HARBOUR 
 
Time .................................                      Date ..................................... 
 
Day ..................................                       Shift ..................................... 
 
 
LOCATION OF THE INCIDENT 
 
Name of the VESSEL / PLACE ................................................ Area................................. 
 
Latitude ..................................................................................... Longitude ....................... 
 
Distance from North Breakwater ...............................NM        Sounding ........................ 
 
 .............................................................................................................................................. 
 
Incident occurred                                           Incident Severity (tick one) 
 
Time ................            Date ..................        Minor / Major / Tier I / Tier II / Tier III 
 
 
Brief details of incident and action taken 
 
 ............................................................................................................................................. 
 
 ............................................................................................................................................. 

WEATHER DATA 
 
Wind Speed .........................        Wind Direction ....................  Sea State ...................... 
 
Current Speed ......................    Current Direction .................     Visibility ....................... 
 
Sea Temperature......................  Air Temperature ....................  Fog / Mist..................... 
 
Rain / Precipitation ....................... Humidity ............................ Cloud cover .................. 
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OPERATION DATA 
 
Type of Boom / Booms deployed......................   Total Length .............In Depth ...................   
 
Power Pack Running hrs ..................................... Skimmer Running hrs ................................... 
 
Oil Recovered from water ..................... Liters / Tons   Oil transferred ashore ..............Litres/Tons 
 
Oil / Sludge cleared from shore ................Kg         Sorbents pads use ...............................Nos. 
 
O.S.D used .............Liters                                       Saw Dust used ...........................Kg 
 
 
LOGISTICS AND MANPOWER 
 
Name and type of the vessel / boats available for assistance ................................................  
 
Name and type of the vehicles available for assistance ................................................ 
 
Manpower utilized ... 
 
Fireman .................... Security Services men .................. Casual Labourers ...........Others............ 
 
 
FORM COMPLETED BY 
 
Name  ............................................................................................................................................. 
 
Rank / Designation.......................................................................................................................... 
 
Signature ........................................................................................................................................ 
 
Time  ................................              Date ............................................... 

 On completion, this form is to be handed over to OSC, who in turn after his comments would 
hand over this form to ECR Team Leader. In absence of any OSC it may be handed over to ECR 
Team Leader directly 
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PERSONAL LOG FORM (To be forwarded to HSE Manager) 
Form Completed By: 
 
Name ............................................................................................................................................ 
 
Designation .................................................................................................................................. 
 
Signed ...................................................................                               Date ........./........../.......... 

TIME 
(24 hour Clock) 

COMMUNICATION 
(To / From) 

ACTION / MESSAGE 
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APPENDIX –6:  POLREP INFORMATION 

The following information must be provided to the coast guard as and when the facts when 

becomes available. The information is required to generate POLREP reports to government 

through the coast guard. 

1. Identity of informant 

2. Time of information receipt 

3. Source of spill 

4. Probable Cause of spill 

5. Type of oil 

6. Color code information 
7. Configuration 

8. Radius 

9. Tail 

10.      Volume 

11. Quantity 

12. Weathered or fresh 

13. Density 
14. Viscosity 

15. Wind 

16. Wave height 

17. Current 

18. Layer thickness 

19. Ambient air temperature 

20. Ambient sea temperature 

21. Predicted slick movement 
22. Confirm classification of spill size 
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APPENDIX -7:   POLAR MESSAGES FORMAT     

     

 

 

 

 

Address   
Date  From                  To 
Identification  Time                    Group 
Serial Number   
 
 
Part I (POLAR WARN) 

1 Date and time 
2 Position 
3 Incident 
4 Overflow 
5 Acknowledge 

 
 
 
 
 
 
 
 
 
Part ii (POLINF) 
 
 
 
 

1 Date and Time 
2 Position 
3  
4  
5 Characteristic of Pollution 
6 Source and Cause of pollution 
7 Wind direction and speed 
8 Current or tide 
9 Sea state and visibility 
10 Drift of pollution 
11 Forecast 
12 Identify of observer and ships on scene 
13 Action taken 
14 Photograph or samples 
15 Name of other agencies informed 

 
 
 
 
 
 
 
 
Part iii (POLFAC) 

1 Date and time 
2 Request for assistance 
3 Cost 
4 Pre-arrangements for the delivery 
5 Assistance to where and how 
6 Other agencies requested 
7 Change of command 
8 Exchange of information 
9 Names and number of personnel 
10 Description of equipment 
11 ETA and arrival information 
12 Place of embarkation 
13 Place of disembarkation 
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APPENDIX -8:   OIL SPILL PROGRESS REPORT 
 
Incident name   

Updated by : 

Date : Time (Local) 

Summary of Incident Response Operation : 

Summary of Incident Response Resource Utilization : 

Number of Aircraft:  Number of Vessels                                         m 

Dispersant used:                                   Liters Length of Boom in use                                

Number of recovery devices: Number of storage devices 

Sorbent used:                                           Kg Bioremediation Used 

Number of personnel: Number of Vehicles: 
Specialist Equipment: 
  

Oil Spill Balance Sheet: 
 
Total amount of oil spilled: Tonnes 

Total amount of oil recovered: Tonnes 
Outstanding amount of spilled oil: Tonnes 
Mass balance: Tonnes 

Estimated natural weathering: Tonnes 

Mechanically agitated Tonnes 

Chemically dispersed Tonnes 

Skimmer recovered Tonnes 

Sorbent recovered Tonnes 

Manually recovered Tonnes 

Bioremediated:: Tonnes 

Other…. Tonnes 
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APPENDIX – 9: LIST OF IMPORTANT TELEPHONE NUMBERS 

List of Important Telephone Numbers of Adani Group Personnel  

SN. Company Name and Designation Telephone Numbers 

1. APSEZL, Mundra Chief Operating Officer 

Head Marine 

Pollution Response Officer 

Port Control 

02838-6272602838-255727 

02838-255727 

02838-255761 / 289170 (Fax) 

02838-255739 

2. Kandla Port Trust 

 

Chairman 

Dy. Conservator 

Harbor Master 

Signal Station 

02836-233001 / 234601 

02836-223585 / 220235 

02836-270201 

02836-270194 / 549 

3 Indian Oil Corporation,  

Mundra 

CM (Ops) 

Manager (Ops) 

Control Room 

02838- 222194 

02838- 222197 

02838- 224444 

4 Indian Oil Corporation,  

Vadinar 

DGM (Ops) 

Manager Tech Services 

Port Control 

02833-256527 

02833-256464 

02833-256555 

5 Reliance Petroleum Ltd  

Jamnagar 

Marine Chief 

Senior Port Captain 

Port Control 

0288-4013607 

0288-4013750 

0288-4012600 / 4012610 

6 The Commanding Officer 

Indian Coast Guard Station,  

Mundra 

ICGS, Mundra 

Station Ops Officer 

02838 - 271402 & 03 (Tel) 

02838 – 271404 (Fax) 

7 The Commander 

Coast Guard Region (North 

West), Gandhinagar 

COMCG (NW) 

Regional Ops & Plans Officer 

 

079-23243241 (Tel) 

079-23243283 (Fax) 

8 The Commander 

No.1 Coast Guard District 

(Guj), Porbandar 

COMDIS-1 

District Ops & Plans Officer 

0286-2214422 (Tel) 

0286-2210559 (Fax) 

9 The Commander 

Coast Guard Region (West) 

Mumbai 

COMCG (W) 

Regional Ops & Plans Officer 

022-24376133 (Tel) 

022-24333727 (Fax) 

10 The Officer-in-Charge 

Coast Guard Pollution 

Response Team (West), 

PRT (W)  

Officer-in-Charge 

022-23722438 (Tel) 

022-23728867 (Fax) 
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Mumbai 

11 Gujarat Maritime Board Vice Chairman & CEO 

Chief Nautical Officer 

079-23238346 / 23238363 

079-23234716 

12 Ministry of Environment 

Govt. of Gujarat 

Director (Environment)  079-23252154 / 23251062 

079-23252156 ( Fax ) 

13 Gujarat Pollution Control 

Board 

Environmental Engineer 079-232 22756 

079-232 22784 (Fax) 

 

List Of Important Telephone Numbers Of Adani Group Personnel  

 

S.No. Description / contact person / designation 
Telephone Nos. 

Landline Mobile 

01 Capt. Sachin Srivastava, Head – Marine  02838 - 255727 +91 6359883102 

02 Capt. Divya Gupta, HOS-Marine  02838 –  255730 +91 6359631088 

03 Capt. Rajat Garg. , HOS-Marine  02838- 255947 +91 6357160037 

04 
Mr. Sanjay Kewalramani, Head-Marine 

Technical 
02838- 255844 91 9925150056 

05 Mr. Yogesh Nandaniya, Manager-SPM 02838- 2562379 91 6359775168 

06 Mr. Hari Govindan V  91-2838 - 285072 91 9879104805 

07 Marine control, APSEZL 
02838 – 255333 / 

255761 
91 9825228673 

08 Port Operation center, APSEZL 02838 –255762 91 9825000949 

09 Port security Control, APSEZL 02838 – 289322 91 9825000933 

10 Head - Security, APSEZL  +91 9109988165 

11 
Head - Health, safety & Environment, 

APSEZL 
02838 - 255718 +91 9884869471 

12 Head - Fire Dept. APSEZL 02838 – 255857 91 7069083035 

13 Occupational Health Centre 02838 - 255710 91 8980015070 
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14 Head-Admin Department 02838 – 255159 +91 8660183841 

 

 

 

Agencies for Supplying Shore Cleanup Equipment and Safety Gears 
Agency Addres

s 
Contact Number 

M/s Envirocare 
Systems 4-B, Apeejay surrendra House, 4th Floor, 

24, Baroda Street, Mumbai – 400009 
Email:  envirocaresystems1@gmail.com 
Web:  www.envirocaresystems.net 

Phone: (022)23486637.23485474, 
23487400. 

Fax: (022) 23488284 
 

M/s HiTech 
Elastomers Ltd. 
Works 

798, Rankapur, Nr. Santej Sola-Kalol 
State Highway, Ta. Kalol Dist. 
Gandhinagar – 384002. 
Email: sales@hitechelastomers.com 

Phone:    +91-2764-286010,         
286806,268112. 

Cell: 9824654669 
Fax:  +91-2764-286010 

M/s Sadhav 
Shipping Limited 

521, Loha Bhavan, P. D’Mello Road, 
Masjid   (East),   Mumbai   –   400   009. 
Email:shipping@sadhav.com, 
osv@sadhav.com 
Web:  www.sadhav.com 

Tel: 022-2348 25/24 
Fax: 022-2348 25/26 

CONTACT DETAILS OF LOCAL ADMINISTRATIVE AUTHORITIES 

1. DISTRICT ADMINISTRATION 
 
Place 
Name 

Address of Centre Contact Details 

Bhuj 
(Kutch) 

District Collector Office 
Near Circuit House, Mandvi Road,  
Nr. Mota Bandh,  
Bhuj (Kachchh)  
Gujarat – 370001 

Phone: +91 2832 250650 
Fax: +91 2832 250430 
Email: collector-kut@gujarat.gov.in 

Jamnagar District Collector Office, Jilla Seva 
Sadan, Sharu Section Road, Jamnagar 
- 361002 

Collector, Jamnagar 
• +91 288 2555869 
• +91 288 2555899 
• collector-jam@gujarat.gov.in 

Khambhalia 

District Collector Office 
1st Floor, Lalpur Bypass Road, 
Dharampur, 
Khambhalia, 
Gujarat - 361305 

  91 2833 232805  
  +91 2833 232102 
  collector-devbdwarka@gujarat.gov.in 

 
 

2.    FISHERIES  
Sl No. Address of Centre Contact Details 

 
1 

Commissioner of Fisheries 
3rd Floor, Block no-10, Jivraj Mehta 
Bhavan, Gandhinagar, Gujarat 382010 
 

Phone No: -079- 232-53729 
Fax No:- 079-232-53730 

 

 
          596



Risk assessment study and preparation of contingency plan for marine oil spills at Adani Ports & 
Special Economic Zone Ltd, Mundra 

 

 
Adani Ports and Special 

Economic Zone Ltd, Mundra 
Appendix 

Rev.No: 03 Dt: 30th July 2022 

Doc No:  ENVR 2022-003-R3 
Page No:132 

 

3. STATE POLLUTION CONTROL BOARD – REGIONAL OFFICES  
 Address of Centre Contact Details 

 
Gandhinagar 

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

Phone: (079) 2323 2152 
Fax    : (079) 2323 2156, 2322 2784, 
2323 2161 
 
gpcbchairman@gmail.com, 
chairman-gpcb@gujarat.gov.in 
 
Member Secretary: 

Morbi Regional Center 
RR4F+6P7, Scientific Vadi, Sardar 
Nagar, Morbi, Gujarat 363641 

Tel : 02822 228 001 
 

 
Jamnagar 

Regional Center 
 
Sardar Patel Commercial Complex,  
Rameshwar Nagar  
regional centre 
Kasturba Gandhi Vikas Gruh Marg, 
Bedi Bandar Road  
Jamnagar- 361 008 

Telephone (0288) 2752366  
Fax:  (0288) 2753540  
Email: ro-gpcb-jamn@gujarat.gov.in 

 

Bhuj Regional Centre 
Katira Commerical Complex-1, 
Nr.Manglam 4 Rasta,Sanskar 
Nagar, 
Nr.I.Tax Ofic,Bhuj 370001 

Telephone: (02832) 250620 
Fax:  -  
Email: ro-gpcb-kutw@gujarat.gov.in 
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APPENDIX-10:    OIL SPILL REPORT FORM 
 
Complete the oil spill report form as under using the details of notifications and information known 

and report to the Adani Ports & SEZL. 

                                                        Spill Notification Pro Forma 

Fax To:                      Tele No: 

IDENTITY OF OBSERVER / REPORTER 
Full Name:  Organization Company:  

Contact Telephone No,: Contact E-mail:  

INCIDENT DETAILS 
Operator / organization / company responsible for incident: 

Date of Incident: Time of incident: 

Installation / facility: Fixed/Mobile(delete as applicable) Field Name: 

Latitude: Longitude: Quad & Block no: 

Oil release / Chemical release or permitted discharge Notification (tick below and complete column 
details as applicable). 

Oil release Chemical release Notification Permitted discharge Notification 

Max Released (tones): Quantity Released (kgs): Max oil discharged (tones): 

Min released (tones): Chemical Name: Min oil discharged (tones): 

Type of oil: Chemical Use: Type of oil: 

Tier of response (1,2 or 3): 
(as per Oil pollution emergency 
Plan) 

%Oil if OBM or base oil: Oil conc. In discharge: 

Warning Label: Discharge rate M3 / hr 

Appearance: Appearance: Appearance: 

Approx. release area on sea 
surface (m2 or km2): 

Approx. release area on sea 
surface (m2 or km2): 

Approx. release area on sea 
surface (m2 or km2): 

Is release ongoing? YES/NO (if YES notification must be updated & reported each 24 hr period unless 
otherwise directed by Indian Coast Guard) 
Release since last report (tones):                                              Total Release till date (tones): 

Source of pollution 

Cause of pollution: 

Steps taken to prevent re occurrence / respond to incident: 

Release likely to reach Median Line YES/NO: Shore YES/NO If YES approx location/ time: 

Photograph Taken: YES/NO Samples taken for analysis: 

WEATHER CONDITIONS 
 

Wind Speed (knots): Wind Direction (0-360): 

Beaufort scale (1-12): Wave Height (Meters): 
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APPENDIX-11: APPLICATION FOR SEEKING COASTGUARD APPROVAL  
 

FOR OSD APPLICATION 

Fax To:          Tele No: 

IDENTITY OF OBSERVER / REPORTER 
Full Name:  Organization Company:  

Contact Telephone No Contact E-mail:  

DETAILS OF SPILLS 
Quantity Particulars of oil Date of incident Time of Incident 

LOCATION 
Latitude: Longitude: Depth of Water 

LOCATION 
Landmark 

Oil Type: 

QUANTITIES OF OIL SPILLED AND SOURCE: 
DESCRIPTION OF SLICKS 

Dimensions Color 

OTHER METHODS OF RESPONSE BEING APPLIED OR CONSIDERED 
WEATHES CONDITIONS 
Wind Speed (Knots): Wind Direction (0-360) 

Beaufort scale (1-12): Wave Height (Meters): 

SENSITIVE AREAS IN PROXIMITY AND TYPE 
PARTICULARS OF OSD 
Name of OSD Held with 

 

Quantity held with 

 
Whether the OSD approved 

for use in Indian waters- 

 
Toxicity (LC50 value for 96 

hours) 

Efficiency 

 
Solubility 
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APPENDIX – 12 : PRESS RELEASE FORMAT 

INITIAL PRESS STATEMENT FORM - POLLUTION INCIDENT 
 
 
Public Statement Number 1. 
 
An oil spill occurred at ........... hours of date in the facilities of Adani port, West coast of India. 
 
The location of the incident is ........................./........................... in the offshore of Adani facilities. 
 
.............................................................................................................. 
 
The situation is under control / not yet under control / out of control. The installation involved in the 
incident / accident is in a stable and safe / unstable and unsafe condition. The Oil spill Response 
Team in being / has already mobilized to deal with the situation. So far .............. litres/ tonnes of Oil 
has been recovered. 
 
Further statement will be issued in light of any further developments. The news media should contact 
HSE Manager of the Adhani for any additional information. 
 
 
 
 
 Signature ....................................... 
 Name of the installation Manager ............................................  
 
Date ........................ Time ............................. 
 
Place: ................................. 
 
NOTE: When, Typed, this Form must be signed by the installation Manager / Emergency Control 
Team Leader and forwarded to General Manager. Under no circumstances the press statement be 
released to the NEWS Media without the approval of the concerned authority. 
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APPENDIX–13:  CONTINGENCY P L A N N I N G  COMPLIANCE 

CHECKLIST 

Port Authority:   Adani Ports & SEZL  

                                        Description Compli
ed Yes/ 
No 

Remarks 

RISK ASSESSMENT 
1 Whether the facility produces/ handles/ uses/                          

imports/ stores any type of petroleum product 
Yes Petroleum products are 

directly transferred from 
vessels through pipelines 

2 Whether risk assessment is done Yes Chapter-2 Page No. 17 & 
Chapter-4 Part-B report 

3 Who did the risk assessment  Environ Software Pvt Ltd 
4 Whether maximum volume of oil spill that can 

occur in the worst-case scenario is considered 
Yes 25000 T Chap2, refer Para 

2.5.3-page No: 21 & 
Chapter-4 Part-B report 

5 Whether relative measure of the probability and 
consequences of various oil spills including worst 
case scenario are taken into account 

Yes Chapter2 refer para 2.5.3 
Page No. 23 & Chapter-4 
Part-B report 

6 Whether all types of spills   possible in the facility 
are considered including Grounding, Collision, 
Fire, Explosion, Rupture of hoses 

Yes Chapter2 refer para 2.1.1 
Page No. 17 & Chapter-4 
Part-B report 

7 Please specify the list of oils considered for risk 
assessment 

Crude, 
HSD & 
Fuel Oil 

Chapter2 refer para 2.8 
Page No. 24 & Chapter-4 
Part-B report 

8 Whether the vulnerable areas are estimated by 
considering maximum loss scenario and weather 
condition 

Yes Chapter2 refer para 2.12 
Page No. 31 

9 Whether impacts on the vulnerable areas are 
made after considering the Marine protected 
areas, population, fishermen, saltpans, 
mangroves, corals and other resources within 
that area 

Yes Chapter2 refer para 2.12- & 
2.13-Page No. 31,32 & 
Chapter-3 Part-C report 

10 Whether measures for reduction of identified high 
risks are included by reducing the consequences 
through spill mitigation measures 

Yes Chapter7 refer fig.7.1 Page 
No. 66 

11 Whether steps have been considered to reduce 
risks to the exposed population by increasing 
safe, distances by acquiring property around the 
facility, if possible 

Yes Chapter 7 refer fig 7.1 Page 
No. 66 

12 Whether risk levels are established for each 
month after considering the probability with tide 
and current and consequences of each such spill 

NA  

13 Whether prevention and mitigation measures are 
included in the plan 

Yes Chapter8 refer para 8.1 
Page No 84 

14 Whether the spill may affect the shoreline.  Yes Part-B report, chapter 5-OS 
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(length of the shoreline with coordinates) modelling tables (Jan, July, 
Oct) page nos. 58-66 

15 Whether time taken the oil spill to reach ashore 
in each quantity of spill in various months are 
mentioned in the plan 

Yes Part-B report, chapter 5-OS 
modelling tables (Jan, July, 
Oct) page nos. 58-66 

16 Whether sensitivity mapping has been carried 
out 

Yes Part-C report, chapter 3, 
refer para 3.1-page no. 5 

17 Does the sensitivity mapping clearly identify   the 
vulnerable areas along with MPAs, corals, 
fishermen community, saltpans, mangroves and 
other socio- economic elements in the area 

Yes Part-C report chapter 3, refer 
para 3.1-page no. 5 

18 Do the sensitivity maps indicate area to be 
protected on priority 

Yes Part-C report Annexure-1 
refer fig A.1.8-page no. 37 

19 Does the map indicate boom deployment 
locations 

Yes Part-C report Annexure-1 
refer fig A.1.1(a), (b)-page 
no. 35 

20 Whether any Marine. Protected Area will be 
affected 

Yes Part-C report chapter 3, refer 
para 3.15-page no. 17 

21 Whether total number of fishermen likely to be 
affected is mentioned in the plan 

No  

22 Whether any saltpan  in  the  area  is  going  to  
be affected 

No  

23 Whether any mangroves in the area will be 
affected by a spill 

No  

Preparedness   
24 Whether any containment equipment is available Yes Chapter4, refer para 4.2 

Page No. 43 
25 Whether any recovery equipment is available                                        Yes Chapter4 refer para 4.2 

Page No. 43 
26 Whether the facility is having any temporary 

storage capacity 
Yes Chapter4 refer para 4.1 

Page No. 43 
27 Whether location of the oil spill response 

equipment is mentioned in the plan 
Yes Chapter4 refer para 4.1 

Page No. 43 
28 Whether suitable vessels available for deploying 

the boom, skimmer etc 
Yes Chapter4 refer para 4.4 

Page No. 44 
29 Whether OSD held with facility                                                                 Yes 5000 Ltrs – Page No: 50 
30 Whether  the OSD held with the facility is  

approved for use in  Indian waters 
Yes  

31 Whether  the facility  has  MoU with other 
operators for tier-1  preparedness 

Yes Oil companies, HMEL 
Operators 

32 Whether the l ist  of  oil  spill  response  
equipment available with each agency in  MoU 
is deliberated 

Yes Chapter 9 refer para 9.1 
page no. 89 

33 Whether the facility has any MoU with private 
OSRO 

Yes Chapter 9 refer para 9.4 
page no. 91 

34 Whether the procedure for evoking the mutual aid 
is clearly described in the plan 

Yes  

35 Whether additional manpower is available Yes Chapter 10 refer para 10.2.3 
page no. 106 
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36 Whether list of approved recyclers is mentioned in 
the plan 

Yes Chapter 10 refer para 10.2.1 
Page No 105 

37 Whether NEBA (Net Environmental Benefit 
Analysis) has been undertaken 

Yes Part-D report, chapter 1, 
refer 1.2-page no. 2 

38 Whether the areas  from  priority  protection   have 
identified in the plan 

Yes Part-D report, chapter 2, 
refer para 2.2-page no. 13 

39 Whether relevant authorities and stakeholders 
were consulted for NEBA and during the areas for 
priority protection 

Yes Part-D report chapter 3 

40 Whether District administration has been 
appraised of the risk impact of oil spills? 

Yes Part-D report 

Action Plan   
41 Whether the plan outlines procedure for reporting 

of oil spills to Coast Guard 
Yes Chapter 2, refer para 2.6-

page no. 22 
42 Whether the oil spill response action  is clearly 

mentioned 
Yes Chapter 3, refer para 3.1-

page no. 36 
43 Whether  the action plan includes all duties to be 

attended in connection with an oil spill 
Yes Chapter 3, refer para 3.1 

page no. 36 
44 Whether the action plan includes key personnel 

by their names and designation viz. COO, ICO 
Yes Chapter 5-page no. 54 

45 Whether alternate coverage is planned to take 
care of the absence of a particular person [in 
cases where action plan is developed basis 
names] 

Yes  

46 Whether  the  plan  includes assignment  of all key 
coordinators viz.  the  Communication Controller, 
Safety Coordinator, Emergency management 
team, Administration and Communication 
Coordinator and Safety Coordinator 

Yes Chapter 10 page no. 93 

47 Whether contact directory containing numbers of 
key response and management personnel is  
intimated in the plan 

Yes Chapter10 Page No. 93 

48 Whether approved recyclers are identified for 
processing recovered oil and oily debris 

Yes Chapter10 Page No. 104 

49 Whether the shoreline likely to  be  affected  is 
identified 

Yes  

50 Whether final report on the incident is submitted to 
CGHQ as per NOS-DCP 2015 
 

NA  

51 Whether the spill incident and its consequences 
are informed  to  fishermen  and  other   NGOs   
for environment protection through media 

NO  

Training and Exercises   
52 Whether mock fire I emergency response drills 

are specified in the plan 
Yes Chapter 5 refer para 5.2, 

page no. 54 
53 Whether the mock drills cover all types of 

probable oil spills 
Yes Chapter 5 refer para 5.2, 

page no. 54 
54 Whether the plan mentions list of trained 

manpower 
Yes Chapter 5 refer para 5.3, 

page no. 55 
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55 Whether records  for periodic  mock  drills  are 
maintained in a well defined format 

Yes Quaterly 

56 Whether   the  plan  to  updated  according to  the 
findings in  mock-drills and exercises 

Yes  

57 What  is  the frequency   of  updatron /  review  of 
contingency plan? 

Yes As an when required 

58 Periodicity of joint exercise with mutual aid 
partners 

Yes  

59 Frequency of mock-drills for practice Yes Twice in a year  
Chapter 12 
Page no.131 

60 Whether the records for periodic mock drills are 
maintained in a well defined format 

Yes Chapter 5 

61 Frequency of updation / review of contingency 
plan 

Yes As an when required 

 
We, hereby, declare that the all information appended above and true and correct to my knowledge or belief 
 
 
Date                                                                              Chief Conservator / Installation Manager 

VERIFIED 
 
Date                                                                                                 
 

 
(District Commander ICG)                                                                                                       

or his representative 

Date 
 

Regional Commander 
ICG)or his representative 
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APPENDIX–14:   TRAINING AND COMPETENCY 

 
The Installation Manager in consultation   with the Head, HSE shall determine the oil spill 

training needs and priorities on a regular basis. 

Attendance 

All the Site ERT members shall attend oil spill response awareness training.  Personnel having 

specific roles to play in the plan shall be trained in areas specific to their needs.  IMO divides the 

OSR training in three different levels, as given below 

Level-1  

To provide field personnel and Supervisor, responsible for undertaking on site cleanup 

operations, an overview of the techniques available for recovering spilled oil and cleaning 

polluted shorelines. 

Level-2 

Supervisor I On-scene Commander I Incident Controller:  To provide senior personnel with the 

skills necessary to co-operate   and supervise response operations, in a timely, organized   and 

effective manner. 

Level-3 

Administrators and Senior Managers: to provide senior personnel with an awareness of the role 

and responsibilities requires in the management of spills of national signification. 

Training courses are required to meet both statutory and Adani Ports and SEZ Limited, Mundra 

requirements for oil spill response preparedness and safe operations. 

Records  

Records demonstrating that personnel have satisfactorily completed the designated training 

course shall be maintained.  
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APPENDIX-15: COMPILATION LIST OF OIL SPILL RESPONSE 

EQUIPMENT AS PER NOS-DCP-2018 AND AVAILABLE EQUIPMENT 

WITH Adani Ports & SEZL 

Sr. 
No. 

ITEM  As per NOS-DCP 2018  Available 
in the 

present 
(1) (2) (3) (4) 
1 Operation and 

Management of OSR 
Centre at Adani Ports & 
SEZL as mentioned in 
column (3) including 2 
VHF and 3 walkie talkie 
sets, computers & 
printers with furniture etc . 
and operating at 24 x 7 x 
365 days 

Operation Manager with Level 3 – 1 No. 
OSR I/c with Level 3 – 3 No. 
Shift I/c – 1 No. 
Radio Operator – 1 No. 
Responders – 10 Nos. 
Total Man power – 16 Nos. 

1 
3 
1 
1 
10 
Total:  
16 Nos 
 

2a OSR Work Boat with 
crew as per column (3) as 
per detailed specifications 

4 Nos  4 No 

2b Tugs 4 Nos 4  No 
3a inflatable boom with 

accessories ( Material: 
Neoprene/ Neoprene 
Rubber/ Rubber ) with 
freeboard of about 
440mm, overall height 
1200 mm and skirt of 
about 500 mm and length 
of 100/200 m in a 
bag/reel complete 
including 4 nos hydraulic 
air blowers etc complete 
as per Specifications.  

2000 m  2000m  

3b Fence Boom (Material: 
Neoprene/ Neoprene 
Rubber/ Rubber) with 
freeboard of 450mm and 
over all height of 1200mm 
and length of 100m etc. 
complete as per  
specifications  

1000m 235 m 

3c Current buster room-
fasflo-75 (for response in 
fast current) 

 2 Nos 

4a Weir type oil skimmer of 
50 m³/hr capacity oil 
recovery free floating 
skimmer along with 
suitable pump and 
hydraulic Power Pack 
complete with all 
accessories. 

3 Nos 2 Nos 
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Additional equipment and location 

 

LIST OF RESOURCES AVAILABLE-ADANI PORTS and SEZ LIMITED, MUNDRA 
Tugs Available for Oil Spill Containment 

Name of Tug  Type BHP OSD AFFF Capacity 
(cum/Hr) 

BP 

Dolphin No. 4 ASD 2200 X 2 3000 ltr 2000 ltr 1200 55 
Dolphin No. 7 ASD 2200 X 2 3000 ltr 2000 ltr 1200 55 
Dolphin No. 10 ASD 3000 X 2 3000 ltr - - 70 
Dolphin No. 11 ASD 

(DSV) 
2200 X 2 3000 ltr 2000 ltr 1200 55 

Dolphin No. 14 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 
Dolphin No. 15 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 
Dolphin No. 16 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 

4b Drum/ brush type oil 
skimmer 50 m³/hr 
capacity oil recovery free 
floating skimmer, along 
with suitable pump and 
hydraulic Power Pack 
complete with all 
accessories etc. complete 
as per specifications. 

3 Nos 2 Nos. 

4c Vacuum type oil skimmer 
30 m³/hr capacity oil 
recovery pump coupled to 
a diesel engine complete 
with all accessories etc. 
complete as per 
specifications. 

5 Nos 2 Nos. 

5a Bio Remediation (lit)  2KL 0 
5b Oil Spill Dispersant, 

Concentrate type-3 
combined, approved by 
the Indian Coast Guard  

3 KL 5 KL 

6 Flex Barge of about 10 
KLtrs. along with its 
accessories. 

4 Nos 2 Nos 

7a Absorbent (oil only)  80 L 
Kit for quick oil spill 
response 

0 1 Nos 

7b Sorbent pads 20 inch x 
20 inch (nos) 

2000 Nos 2000 Nos 

7c Sorbent Boom size min 
5inch dia, min length 5 feet 

500 Nos 500 Nos 

8 Protective Equipment (PPE) 
kit for oil spill response. 

Lev-A – 5 Nos 
Lev-B -10 Nos 
Lev-C -20 Nos 
Lev-D -30 Nos 

15 Nos 

9 VOC Portable Monitor 4 Nos 0 
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Dolphin No. 17 ASD 3000 X 2 3000 ltr - - 70 
Dolphin No. 18 ASD 3000 X 2 3000 ltr 2000 ltr 1200 70 
Brahmini ASD 2000 x 2 3000 ltr 2000 ltr 1200 65 
Bitarni ASD 2000 x 2 3000 ltr 2000 ltr 1200 65 
Khushboo Fixed 

screw 
401 X 2 - - - 10 

Dolphin No. 4, 7, 11, 14, 15, 16, 17, 18, Brahmini and Bitarni are fitted with Oil Spill Dispersant  

boom and proportionate pump to mix OSD and Sea water as required. The tugs are also fitted  

with a fire curtain and remote-controlled fire monitors.  

All above ten Tugs have class notation as Harbour Tugs and are certified to work within  

the Harbour limits only.  
2. Reception Facility: 12” pipe line, connected to a slop tank at chemical tank farm.  

Dolphin 11 has firefighting system of 1200 m3/hr along with 20 ton lifting “A” frame and  

diving support facility.  

Location of Oil Spill Equipment: The Oil Spill Equipment stored in SPM Store.  
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AREA LEVEL POLLUTION RESPONSE TRAINING/EXERCISE- 2024 REPORT 

02-03rd MAY 2024 
 
 

Date: 02-03 May 2024 Exercise: Area Level PR Exercise 

Name: Mr. Shashank Badola Position: Radio Officer 

Contact Number: 9825228673 Location: APSEZL, Mundra  
 
Date: 02 May 2024: Final Planning and Tabletop Exercise 
 
0930-1230 hrs: Tabletop Exercise carried out at Indian Coast Guard Station 
Mundra. Participants- APSEZ Mundra and HMEL. 
 
Date: 03 May 2024- Mock OSR drill 
 
Location- Near IOCL SPM (220 41’ N 0690 39.2’ E)/APSEZL, Mundra 
 
Drill Activity Timeline: 
  
1000 hrs.: ICGS Informed regarding commencement of drill. 

1005 hrs.: Tug Ocean Citrine immediately reported to Marine Control and 
Diving Supervisor that due to internal explosion observed two 6 
inches hole in 1st Wing starboard tank but no injury, no casualty and 
no fire occurred. Maneuvering capability is intact. There are 33 crew 
on board, head count taken and all present.  

1006 hrs.: Marine Control informed Marine HOD/HOS and all concerned 
departments. 

1007 hrs.: Ocean Citrine team was asked to take the sounding of damaged 
tanks and all other tanks. 

1009 hrs.: Ocean Citrine commenced boom deployment. 

1010 hrs.: Commenced internal transferring of oil from damaged tank to 3rd     
Wing starboard tank.  

1011 hrs.: Ocean Citrine informed her company DPA about the incident. 

1011 hrs.: Marine Control informed all vessels at anchor regarding oil spill near 
IOCL SPM area. The control room requested all underway vessels to 
pass 5 miles from IOCL SPM. Unberthing operations suspended. 

1012 hrs.: Ocean Citrine requested Marine Control for Barge BB-10, tug and 
additional boom standby in case more support required.  

1013 hrs.: Dredging head informed for the deployment of BB10 and make 
ready. 

1014 hrs.: Marine Control informed Tug Dol 17 & 18 to standby with OSD for 
spraying.  
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1015 hrs.: Informed commercial team (Mr. Jagdish Rabadia), environment cell 

(Mr. Radhe Shyam Singh) and Liquid Control Room by Mr. Sudhakar 
Singh about the drill/incident to be in immediate readiness. 

1016 hrs.: Marine Control informed Barge BB-10 along with Tug Dol 10 to be 
stand by.   

1017 hrs.: Security department were informed to allow entry of authorized 
persons, emergency vehicles without any delay and OHS/Adani 
hospital to be on alert. 

1018 hrs.: Barge BB-10 underway with Tug Dol 10 to IOCL SPM.                

1019 hrs.: Ocean Citrine informed internal transferring in progress and spillage 
rate getting reduced and hole came up to half meter above water 
level. 

1020 hrs.: Ocean Citrine reported 150m boom deployed and continued to       
deploy the remaining 100 meters and reported wind speed 12-14 
knots and direction westerly. 

1021 hrs.: Capt. Girish Chandra informed Commandant Konark Sharma ICGS 
Mundra about the incident through phone. 

1023 hrs.: Marine Control informed jetty team to be stand by with crew for 
mooring the Barge BB-10 at B-6 berth. Jetty supervisor also informed 
to deploy one hydra for loading/unloading of OSR equipment at SPM 
Store and jetty. 

1025 hrs.: Ocean Citrine informed that spill is spread in an area of around 35-
50 m2.                               

1039 hrs.: Ocean Citrine reported 250 m boom deployment completed and 
commenced J-formation.  

1040 hrs.: Mr. Mahendra Singh Solanki from Corporate affairs informed DM 
Bhuj office about the incident. 

1041 hrs.: Initial intimation mail sent to GMB/MMD Kandla/Coast Guard 
Station/MRCC. 

1050 hrs.: Ocean Citrine reported J-formation completed, and oil containment 
is in progress and commenced skimmer deployment. And this is HSD 
so it is volatile in nature, hence deploying resources to contain. 

1052 hrs.: Barge BB-10 arrived at IOCL SPM with Tug Dol 10.  

1053 hrs.: Skimmer lowered and commenced recovering of spilled oil to 
floating tank. 

1054 hrs.: Barge BB-10 secured P/S of Ocean Citrine and commenced 
transferring of oil in barge BB-10. 

1055 hrs.: Liquid team informed Marine Control that motor pump and other 
equipment is standby at berth B-6. 
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1056 hrs.: Liquid team informed Marine Control that 6 no. of Tanker/bowser       

arrived and standby at berth B-6. 

1100 hrs.: Ocean Citrine reported approx. 1 T of recovered oil loaded in barge       
BB-10. 

1105 hrs.: Recovery of spilled oil completed (1 T). 

1118 hrs.: Drill called off and at the same time informed all concerns. 

1119 hrs.: BB-10 cast off and proceed to B-6 berth for transfer of oil for 
disposal. 

1120 hrs.: Boom recovery started. 

1125 hrs.: Area assessed by diving team for recovered oil and confirmed all 
clear. 

1128 hrs.: Informed environment team for water sampling of spillage area. 

1145 hrs.: Environment team informed that area is clear of oil and no harm for 
sea. 

1147 hrs.: BB-10 arrived at B-6 berth. 

1155 hrs.: Liquid team started loading oil from BB-10 to tankers for disposal. 

1210 hrs.: Tanker loaded with oil departed from B-6 for disposal of oil at Oil 
Water Separator unit. 

1235 hrs.: Tanker reached Oil Water Separator unit. 

1240 hrs.: Recovered oil transfer from tanker to OWS unit completed. 

1255 hrs.: Environment team informed that GPCB approved recycler has 
executed disposal. 

1315 – 1330 hrs.: De-briefing carried out at Adani House in presence of Capt. 
Santosh Kumar Darokar, Principal Officer MMD Kandla. 

 
Personnel & Boats Participated in Drill 

 
Off Shore 

1. Capt. Hemant Dhruv-APSEZL 
2. Capt. Sonu Yadav-APSEZL 
3. Capt. Lalji Meena - Harbor Master DPA 
4. Mr. Vikram Pratap Singh-APSEZL 
5. Mr. Ashok Tiwari - HMEL 
6. Mr. MP Choudhary, APSEZL 
7. Mr. Shashikant Padave-APSEZL 
8. Mr Ayush Jha, APSEZL Mundra 
9. Mr. Narayan -APSEZL 
10. Mr. Dharamveer Yadav-APSEZL 
11. Members from M/s Sea Care – 04  
12. Crew of Tug Ocean Citrine 
13. Crew of Tug KB 48 
14. Tug Dol 10 and BB10 
15. ICGS Mundra – 02 
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16. Mr. Abhishek -APSEZL/Environment 

 
Onshore: 
 
1. Capt. Girish Chandra 
2. Sudhakar Singh 
3. Mr. Shashank Badola 
4. Mr. Rajeev Kumar 
5. Mr. Om Prakash Yadav 

 
Drill Performance Monitoring: 
 
Sl. No Activity Time Taken 
1. Time taken to shift OSR 

equipment from SPM Store to 
load on DSV tugs 

NA / 200-meter Fence boom and 
1- skimmer is kept 24 x 7 on Tug 
Ocean citrine. 

2. Time taken for Tug cast off from 
time information given.  

NA 

3. Time taken from tug cast off to 
Reach at Location. 
 

NA 

4. Time taken for deploying 250-
meter boom and skimmer after 
reaching at site. 

 30 min. 

5 Time taken for J/U formation and 
deployment of skimmer.  

 11 min. 

 
Observations: 
 

SR. 
NO

. 
POINTS 

ACTION 
TAKEN 

TARGET 
DATE 

RESPONSI
BILITY REMARKS 

1 

Internal communication on 
tug should be streamlined 
specially between deck 
and bridge. 

Point 
discussed 
during de-
brief 

10.05.2024 HMEL  

2 

There should be pads on 
the roller to avoid chafing 
against metal at aft end of 
deck where lowering of 
boom deployment is done. 

Point 
discussed 
during de-
brief 

31.07.2024 HMEL  

3 

Bow thruster must be 
made readily available 
immediately in such 
emergencies. 

Point 
discussed 
during de-
brief 

04.05.2024 HMEL  
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Tabletop Exercise- 02 May 2024 

Drill Scenario presented by ICG 

 
Table top Discussion with the participants 
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PR Drill snap – 03 May 2024 
 

Area Level Pollution Response Exercise at IOCL SPM 
Boom laying from Tug Ocean Citrine 

 

 

 
J formtion making in progress Skimmer Operations 
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Area Level Pollution Response Team on Tug Ocean Citrine 
 

 

 
De-briefing at Adani House 
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ADANI PORTS AND SEZ LTD  
MUNDRA AUGUST - 2023   

ON SITE EMERGENCY PLAN (Port Area)  
 

 
 
 

PREFACE 
 

 
Adani Port Mundra is the seamless integration of 3 verticals consisting of Ports, 
Logistics and Special Economic Zone. APSEZ Mundra with the flagship port in the Gulf 
of Kachchh, is India‘s largest commercial port. Adani Port handles a wide variety of 
cargo ranging from coal, crude, containers to fertilizers, agri products, steel & project 
cargo, edible oil, chemicals, automobiles etc. A corporate agenda for APSEZ is to deliver 
overarching principle of tipple bottom-line. Adani Ports is striving to become Green Port 
by managing port operations and services responsibly, creating safe, secure and eco-
friendly working environment. 

 
Adani Port - Mundra has infrastructure to handle containers Pan-India. We have 
container terminals operational. Deep draft berth facilitates berthing of largest container 
vessels arriving at the ports and best-in-class infrastructure ensures world class 
productivity, fast turnaround of vessels and efficient evacuation of containers from the 
port. 

 
The Port operates two Single Point Mooring (SPM) facilities to evacuate imported crude 
oil. These SPMs can handle Very Large Crude Carriers (VLCC) and Ultra Large Crude 
Carriers (ULCC) up to 360,000 DWT. The crude is transported to refineries in North 
India through cross country pipeline network. 

 
Adani Port - Mundra has capabilities and infrastructure to handle liquid cargo at 
Mundra. Multiple berths are equipped with different types & sizes of pipelines from jetty 
to tank farm to ensure safe and efficient handling of liquid products in big parcels. The 
tank farms can store multiple types of liquid cargo including vegetable oil, chemicals & 
petroleum, oil & lubricants (POL) products. The infrastructure at the Liquid terminal 
ensures best in class storage, safe and contamination free handling of liquid cargo. 

 
Adani Port - Mundra is equipped with adequate infrastructure to handle coal. Adani 
Port handle all types and grades of coal including steam coal, imported coking coal & 
thermal coal, sourced from domestic sources. It has installed high speed ship unloaders / 
mobile harbour cranes for faster discharge of coal cargo and mechanized storage yards & 
integrated conveyor system to handle huge volumes of coal cargo. 

 
Adani Port - Mundra is well equipped to handle minerals. Minerals & related cargo 
including Bauxite, Bentonite, Cement, Clay, Industrial salt, Iron ore fines, Rock 
phosphate and Gypsum, amongst others are handled here. Dedicated infrastructure, 
including specially demarcated concrete storage yards ensure zero ground loss. All 
necessary measures, with regards to equipment & storage are taken to ensure that there is 
no cargo loss or contamination.  
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Adani Port - Mundra has excellent capabilities to handle agri- cargo. Agri-commodities 
handled at the port include Yellow Peas, Chick Peas, Sugar, Wheat, de-oiled cakes, 
Barley, Sorghums, Maize & Rice, among others. Stringent standards concerning handling 
of Agri-products are followed at the port. Separate dedicated berths and specialized 
facilities ensure clean and contamination free handling of Agri-cargo along with 
abundant storage facilities and labour. Rail connectivity ensures that imported Agri-cargo 
is transported to distant areas within the country. 

 
Adani Port - Mundra has capabilities and infrastructure to handle fertilizers. The 
fertilizers handled here include all types and grades including Granular Urea, Prilled 
Urea, DAP, DAP Lite, MOP Red, MOP White, NP, NPK etc. The Port team understands 
the delicate nature of fertilizer cargo and therefore employs the best method to handle 
fertilizer cargo, even during the peak season, ensuring full customer satisfaction. 
Dedicated berths, dedicated fleets of equipment’s, abundant covered storage facilities and 
adequate labour are available for handling fertilizer cargo at Mundra has state-of-the-art 
dedicated mechanized infrastructure for handling fertilizer cargo which is capable of 
loading ten rakes daily. 

 
Adani Port - Mundra can capably handle all types & grades of steel cargo including 
Plates, Beams, Coils, Pipes, Slabs, Bars, Billets & over dimension Steel Plates / Beams or 
Pipes, amongst others, requiring specialized operations. The Mundra port has state-of-
the-art technology Goliath cranes attached with vacuum lifters for scratch free handling 
of quality sensitive cargo and a best-in-class steel yard spread across 1.5 lacs sq. mtrs to 
handle 6 MMT/ year. 

 
Adani Port - Mundra has the requisite infrastructure to handle project cargo. We are 
specialized in handling over-sized and overweight project cargo. The port has loaded / 
discharged, heavy/oversized machinery / equipment like Boilers, Rail Wagons (of Delhi 
metro), Heavy Transformers, complete Windmills and Heavy Machineries. 

 
Adani Port - Mundra has the perfect infrastructure to handle timber. The port handles 
timber logs of different kinds for different customers. It has earmarked a storage area 
capable of 350,000MT timber storage. 

 
Mundra port established the RoRo terminal in 2009 and since then has been serving as a 
gateway port for automobile companies situated in Delhi NCR, Rajasthan and Gujarat 
region. Mundra port handles exports of Cars, Buses, and Trucks. 

 
Adani Port - Mundra is committed to uphold high standards of health and safety 
practices far beyond satisfying legal or regulatory requirements & promoting a culture 
seeking continuous improvement in the Health & Safety performance of the organization.  
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In view of presence of various materials handled, hazardous nature of liquids, due to 
situation of the port, various types of hazards exist in handling, storage and logistic 
activities. Hence, it is desirable and also statutory to prepare an emergency action plan for 
any emergency which may affect plant personnel, property as well as neighbouring areas 
and population. 

 
Therefore, we have prepared this book which incorporates all required matters along with 
on site emergency plan. Our safety policy dictates that we will take all precautions and 
preventive steps to see that our workers carry out their job in a safe and healthy working 
condition. We have taken reasonably practicable preventive measures to avoid any 
accident. Necessary testing, checking, inspections, maintenance are carried out regularly. 

 
It is also obvious that systematic and methodical action in any emergency would reduce 
and mitigate risk to life, property not only of the port but also of the surrounding area and 
environment. This on site emergency plan is prepared to carry out a systematic and 
methodical action in the event of any emergency. It gives different pre-emergency, 
emergency time and post emergency actions to be taken in a planned way. Such actions 
would go a long way in preventing or mitigating risk to life, environmental and property 
in emergency. 

 
We are responsible to carryout planning and do everything reasonably practicable to 
comply with requirements of this plan and revise and amend from our experience. This 
plan will also be circulated to all senior personnel for their knowledge, information and 
subsequent action. 

 
For ADANI PORT & SEZ LTD. MUNDRA 

 
 
 
 

(Auth.Sign) 
 
 
 
 
 
 
 
 
 

(This emergency action plan has been prepared for Adani Port, Mundra as per the 
guidelines laid down by the office of Director, Industrial Safety & Health. The source of 
data regarding Gas Dispersion and other information is based upon the book of Major 
Hazard Control – published by International Labour Organization).  
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1.0 INTRODUCTION OF THE PLAN 
 
 

Today in this world many kind of chemicals, oils, minerals & materials are handled & 
transported in enormous quantities, probably beyond safe manageable levels and that too 
in many cases with record speed. People working in ports & industries, storing, handling, 
transporting and using various chemicals & other material are constantly exposed to 
hazards like fire, explosion, toxic gas releases, spillage of dangerous substances, 
exposure etc. Disaster means accidents causing catastrophic situation, in which day to-
day pattern of life is in many instances, suddenly disrupted and people are plunged into 
helplessness and suffering, as a result need protection, clothing, shelter, medical and 
social care and other necessities of life. Disaster may occur by natural phenomena, by 
man or by mans impact upon the environment. 

 
This emergency action plan has been prepared based upon the specific needs of the site 
for dealing with those emergencies which, it is foreseen, may still arise despite taking of 
all reasonably practicable precautions. An emergency element of the plan must be the 
provision to attempt to make safe the port. Emergency incidents considered are ranging 
from small event which can be dealt with by port personnel, without the help of outside 
services to the worst event which involves outside public, emergency services agencies 
etc. This plan is in two sections; the first section explains basic requirements as below: 

 
A – Definitions 
B – Objectives 
C – Hazard identification 
D – Risk analysis and environmental impact 
E – Organizational set-up 
F – Communication system 
G – Action on-site 
H – Off-site emergency plan 
I – Training, rehearsal and record aspect 

 
The second section is annexure section. This 33 number annexure are designed to give 
specific information required during emergency. A considerable time can be saved due to 
handy information at the time of emergency. This information can also be helpful to the 
government in preparing district contingency plan.  
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1.1 IDENTIFICATION OF THE FACTORY 
 
 

Adani Port at Mundra consisting of Ports, Logistics and Special Economic Zone. 
APSEZ handles a wide variety of cargo ranging from coal, crude, containers to fertilizers, 
agri products, steel & project cargo, edible oil, chemicals, automobiles etc.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Adani Port near Mundra is 7 Kms from the town of Mundra which is about 9 km from the 
Gulf of Kachchh, the ancient Mundra Town is the headquarter of the Mundra Taluka, 
about 70 km away form the Dist. Headquarter of Bhuj, Dist. Kachchh. Mundra is directly 
linked to the National Highway NH-8A (ext.), State Highway SH-6 and SH-48. 
Gandhidham railway station is the nearest passenger rail head 50 km away. Mandavi 
airstrip (about 30 km), Kandla airstrip (about 45 km) and Bhuj Airport (about 70 km) are 
the airstrips/airports in the vicinity. Mundra was a small town with agriculture and minor 
commerce dominating its socio-economic character about a decade back. Mundra was 
devastated like other towns and villages in the earthquake that struck Kuchchh on 
January 26, 2001. With the reconstructive spirit of the people and economic incentive 
packages given by the Govt. of Gujarat as well as Govt. of India for the Kachchh distt., 
Mundra is now witnessing a spate of industrial activity. The industrial and 
entrepreneurial potential of the town started unfolding with the Adani Group setting up 
its Port on the Mundra sea front in 1998.  
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IDENTIFICATION   
Port Commissioned : 1998  

  Port & APSEZ  area: Mundra SEZ - 18000 ha, Notified SEZ area 
     8481.2784 ha. 
  Village : Mundra 
      

  Nearest City: Bhuj 
      

  Nearest Railway station Bhuj,  6 0 Km 
      

  Nearest Airport APSEZ Private Airstrip 
      

      
 SITE LOCATION  
 State Gujarat State 
 Nearest Important Town & Distance Mundra – 10 Kms 
 Nearest Railway Station & Distance Gandhidham – 50 Kms 
 Nearest Port & Distance Kandla Port Trust - 60 Kms 
 Nearest Airport & Distance Mandavi airstrip (about 30 km), Kandla airstrip 
     (about 45 km) and Bhuj Airport (about 70 km) are 
     the airstrips/airports in the vicinity 
 Nearest Highway Milestone & Distance National Highway 8A Extn. & State Highways 6 & 
     48. 
 Approach Road 4-Lane Rail-over-Bridge to ensure that two modes of 
     transportation i.e. road & rail, do not impede each 
     other‘s movement. 
 GEOGRAPHICAL DATA  
 Height above mean sea level 14 meter 
 Site characteristics (Terrain Type) Coastal Area 
 Location of APSEZ Geographically, located between 22°.4451.73 North 
     latitude and 69°.41.41.60 East Latitude 
 Seismic Zone Zone 5, as per IS : 1893 -2002 
 METEOROLOGICAL DATA  
 Climate of Area Dry, Arid Coastal Climate 
 Highest Daily maximum Temperature 46.1 °C 

 Max. dry & wet bulb temperature 37.7 / 26.8 °C 
 Wind Regime Summer - SW & W, Monsoon - SW, 
     Winters - N, NW 
 Annual Rainfall 268.5 mm 
 Visibility Good through out of the year 
 Relative Humidity %  
    Max 80 
    Min 22 
 Wind Velocity Average 32.4 km/hr study period (Dec-05 to Feb 06). 
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Wind Velocity Max 90 Km/ hr 
Wind velocity during monsoon 50 KM/hr 
WATER SUPPLY   
Source of Water  Well nearby area. 

 
 

Adani Port - Mundra is committed to uphold high standards of health and safety 
practices far beyond satisfying legal or regulatory requirements & promoting a culture 
seeking continuous improvement in the Health & Safety performance of the organization. 

 
Annexure – 1 attached in the report gives remaining detail of the port such as name of the 
occupier, manager, with their residence address and telephone numbers. Persons to be 
contacted in respective shifts etc. is mentioned. We have for our all the activities made 
the identification of hazards and relevant actions are taken as stated in Chapter – 2 of this 
plan. 

 
1.2 MAP OF THE AREA 

 
A map of the surrounding area of our Port & SEZ is enclosed marked as Annexure – 2, 
showing following locations of port such as: 

 
A. Exact location of the Port & SEZ 
B. Surrounding area 
C. Approach roads 
D. Off-site emergency services 
E. Company owned Fire Station, Police Station 
F. North direction 

 
This map is useful to know the surrounding area, location of above facilities in advance 
and identify the area which could be affected due to an emergency, if turned into off-site 
emergency and if evacuation of workers and others is necessary. Another map is attached 
marked as Annexure – 3, Factory layout showing all vital detail of the unit such as (1) 
Hazardous storage & process area (2) Other Process Plants Departments & Machines (3) 
Location of Assembly points (4) location of Emergency Control Centre (5) location of 
firefighting equipment’s, entry, exit gates etc.  
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1.3 IMPORTANT DEFINITIONS 
 
 

All important definitions stated in the guidelines by DISH, are adhered to in preparation 
of this plan. These definitions are accepted by all the concerned government, semi-
government bodies and institutions as mentioned relevant to the emergency planning. 

 
 

1.4 ABOUT OBJECTIVES OF THE EMERGENCY PLAN 
 
 

An emergency cannot always be prevented but controlled within limits and its effects 
minimized by using the best available resources at the time. Emergency planning is a 
management function and it should not be considered in isolation. Management should 
evaluate the activities, operations and process carried out within the works before starting 
to plan an emergency operation. 

 
A check must be made to ensure that all required steps have already been taken are 
included in emergency planning. Considering the number of employees, material and 
process, availability of resources, location of site, size and complexity of the works, we 
have prepared this plan. In this plan, we have given clear instructions without overlap or 
confusion for all concerned staff members. The same details are prepared as per 
annexures. 

 
In spite of various preventive and precautionary measures taken in the plant, the 
possibility of a mishap cannot be totally ruled out. Hence, the need to prepare a 
Contingency Plan for dealing with incidences which may still occur and are likely to 
affect LIFE and PROPERTY both within the plant and in the immediate neighbourhood. 

 
Such an emergency could be the result of malfunction of the Plant & Equipment or non-
observance of operating instructions. It could, at times, be the consequence of acts 
outside the control of plant management like severe storm, flooding, or deliberate acts of 
arson or sabotage. 

 
OBJECTIVES OF THE PLAN 

 
1. To control the emergency, localize it and if possible eliminate it. 
2. To avoid confusion, panic and to handle the emergency with clear cut actions. 
3. To minimize loss of life and property to the plant as well as to the neighbourhood. 
4. To make head count and carry out rescue operations. 
5. To treat the injured persons. 
6. To preserve records and to take steps to prevent recurrence.  
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7. To restore normalcy. 
 

The On Site Emergency Plan (OSEP) explains the code of conduct of all personnel in 
the plant along with the actions to be carried out in the event of an Emergency. This plan 
gives the guidelines for employees, contractors, transporters, etc. It not only defines 
responsibilities but also inform about prompt rescue operations, evacuations, 
rehabilitation, co-ordination and communication. 

 
EMERGENCY 

 
An emergency is a situation which may lead to or cause large scale damage or destruction 
of life, property or environment within or outside the factory. Such an unexpected 
situation may be too difficult to handle for the normal work-force within the plant. 

 
 

NATURE OF EMERGENCY 
 

The emergency specified in the OEP refers to the occurrence of one or more of the 
following events: 

 
1. Fire/Explosion  
2. Major accident such as structural or building collapse, overturning of road tanker 

containing chemicals.  
3. Natural calamities like storm, flood, earth quake, etc. 
4. Sabotage act of terrorism, civil commotion, air raid etc.  

 
 
 

On Site Emergency Plan (ONLY PORT AREA) 
 

Adani Ports and Special Economic Zone Limited 
 

Code for Declaration of Emergency 
 

Siren for one minute followed by 5 sec gap repeated four times. 
 

Code for Declaration of All Clear 
 

Continuous siren for two minute 
 

Schedule of Siren Testing 
 

4th and 19th Every Month – 1000 hours (Port) & 1100 hours (West Basin)  
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CONTACT IN EMERGENCY (Intercom Numbers): 

 
FIRE – 52400 [MPT], 52985 [WB] QHSE – 52778 [MPT], 52974 [WB]  

      

  SECURITY – 52300 [MPT], 52900 [WB] OHC – 52444 [MPT], 52984 [WB]  

  ISCR – 52100 [MPT]POC [MPT] – 52442, 52762 [MPT]   CCR [WB] – 52934  
     
  CONTACT IN EMERGENCY (Landline Numbers): STD CODE – 02838  
  

FIRE – 289101 [MPT], 255985 [WB] QHSE – 255778[MPT], 255974 [WB] 
  

    

    
       

SECURITY –289322 [MPT], 255900 [WB] OHC – (02838) 289267 [MPT], 255984 [WB] 
POC [MPT] – 289371 / 72 CCR WB – 255934 
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CHAPTER NO. II 
 
 

INTRODUCTION OF RISK AND  

ENVIRONMENTAL IMPACT ASSESSMENT 
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2.00 INTRODUCTION OF RISK & ENVIRONMENTAL IMPACT 
ASSESSMENT 

 
 

In this chapter all vital information such as Port installations, machinery, quantum of 
substance stored – Its storage and handling, loading-unloading practices, Its potential to 
damage the work place, its potential to create an emergency, its potential to damage the 
environment and life, nature of process carried out, types of emergency likely to take 
place, provisions to control such emergencies, are given. Hazard identification is made 
based upon handling of various substances and relevant steps to avoid probable hazards. 

 
 

2.01 FACTORY LAYOUT 
 
 

Layout of the port is enclosed as annexure-3, which shows following important locations 
for emergency planning. 

 
1. Main approach to the port & main gate 
2. Liquid Terminal having 100 tanks for storage of different liquid commodities 
3. Closed Godowns 
4. Open storage yards 
5. Fertilizer Cargo Complex 
6. Steel Yard for handling steel cargo 
7. The SPM facility 
8. Berths & Jetty for Liquid cargo 
9. Docks alongside its berths for handling dry bulk & break bulk cargo 
10. Security Cabin / Exit & Entrance routes  
11. The container terminals having a combined infrastructure consisting of 2.1 km of 

quay length  
12. Admin buildings, canteens 
13. Control buildings, 
14. Other various building consists of offices 
15. Fire stations, 
16. Medical centres & occupational health centres 
17. Internal Roads & railway line 

 
The Port layout plan is kept in the Emergency Control Centre (ECC) so that proper and 
immediate actions can be taken by the concerned personnel.  
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2.02 IDENTIFICATION OF HAZARDS IN STORAGE & CONTROL 
MEASURES 

 
 

In ADANI PORT - Mundra, huge quantities of dangerous chemicals are handled and 
kept for intermediate temporary storage in liquid terminal for further transport. By its 
nature, in which dangerous chemicals are handled (storage/transportation) carries the 
probability of an accident and gives rise to the laying out of different accident scenarios. 

 
In addition to observe safe standards for the operation of Port, close attention shall be 
paid to overall site security arrangements. Highly flammable Substances such as: High 
Speed Diesel, Vinyl Acetate Monomer, Furnace Oil, Naphtha, De-natured Ethyl Alcohol, 
Methanol, Low Aromatic White Spirit are stored in giant capacity tanks. Besides above 
some intermediate compounds & chemicals such has Styrene Monomer, Linear Alkyl 
Benzene, Acetic Acid, Acetic Anhydride are stored. Other than above chemicals some 
mineral oils & other oil compounds such as Mineral Turpentine Oil, Alpha Plus, CBFS, 
Crude Soyabean Oil are stored. All above are very hazardous substances, even while 
handling in small quantity, safety should be the prime consideration. 

 
As fire is likely in the case of Methanol, Naphtha, VAM, solvents & HSD due to leakage, 
ignition, spark, vapour dispersal, materials are kept isolated from any source of fire-
ignition. Bonding, Earthing & grounding to all pipes, joints, tanks to mitigate static 
charges. Their handling is strictly monitored. 

 

Hazardous  
Storage Major hazards 

Physical Maximum 
Chemical 

  

' Form Quantity Stored 
· Location 

 
    Onsite kl 
      

Motor spirit  Liquid pool fire, flash fire, Liquid 15042 

  terminal Tank unconfined vapor   

  farm cloud explosion   
Naphtha  Liquid pool fire, flash fire, Liquid 2944 

  terminal Tank unconfined vapor   

  farm cloud explosion   
Gasoil  Liquid pool fire, flash fire, Liquid 461122 

  terminal Tank unconfined vapor cloud   

  farm explosion    
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Methanol Liquid pool fire, flash fire, Liquid 18000 
 terminal Tank unconfined vapor   
 farm cloud explosion   
Toluene Liquid pool fire, flash fire, Liquid 3000 

 terminal Tank unconfined vapor cloud   
 farm explosion   
Acetic acid Liquid pool fire, flash fire, Liquid 2960 

 terminal Tank unconfined vapor   
 farm cloud explosion   

P- Xylene Liquid pool fire, flash fire, Liquid 6460 
 terminal Tank unconfined vapor   
 farm cloud explosion   
Vinyl Acetate Liquid pool fire, flash fire, Liquid 1458 
Monomer terminal Tank unconfined vapor cloud   

 farm explosion, toxic gas   

Styrene 
Monomer 

Liquid terminal 
Tank farm 

pool fire, 
dispersion of toxic styrene 
vapour Liquid     4500  

 
 

In addition of above raw materials, there are various open & closed godowns, scattered 
fuel storages for D.G. Sets, Coal Yards. 

 
In spite of all controlling measures, accident can happen due to dangerous physical 
properties of above substances – Risk of fire, leak of chemical and subsequent toxic 
atmosphere. Although, the port operations are running since quite a long time without 
any incidence of fire or leak due to sound handling practices & laid down safety systems. 

 
In Port Operations it is likely that some of the accidents occur due to all following 
mentioned reasons:  

 
Falls from height:  can occur whilst carrying out trimming, sheeting and 
container lashing, securing loads, accessing ships, working on board a ship or 
working on heavy machinery.  

 
Falling Objects: Whilst carrying out loading and unloading operations and 
stacking and stowing goods there is a risk of falling objects. Items may be loose 
and incorrectly or poorly slung or stacked. Fittings and fixtures used during 
lashing operations may be dropped. Loads or objects may collapse or fall having 
become unstable during transport or having been poorly loaded.  
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Fatigue: Dock operations can be prone to unexpected events and delays over 
which there may be little control. Fatigue can develop slowly and will not always 
be obvious. It can increase the risk of accidents through poor perception or 
physical exhaustion.  

 
Mooring Hazards: Mooring can be a hazardous activity as there is a risk of a 
person getting caught in a line or a winch. The lines can be very heavy and 
awkward, particularly if they are wet, and may break and snap back.  

 
Lifting Equipment’s: Container Lifting & material loading/unloading are very 
much dependent on lifting equipment’s. If proper inspection, maintenance is not 
followed, these operations may cause severe accidents.  

 
Fire/Electrocution: All electrical equipment and installations if not designed, 
constructed, installed, maintained, protected and used properly, it can lead to fire, 
electrocution accidents.  

 
Hazardous or Asphyxiate Substances: Workers loading and unloading solid 
bulk cargoes may be exposed to dust or respiratory sensitizers that can cause 
asthma. Cargoes may be flammable, toxic, poisonous or corrosive. Some cargoes, 
for example grain, may have been fumigated. Some solid bulk cargoes in the hold 
may not be hazardous themselves, for example fishmeal or bark, but may produce 
gases due to decomposition or bacterial action. Vehicle exhaust emissions in the 
ship‘s hold may also give rise to hazardous fumes.  

 
Moving Vehicles and Equipment: An appropriate traffic management system 
must be in place and will aid both safety and operational control of the port.  

 
Night Work: Night work/shift work can contribute to or produce negative 
biological effects (heart and stomach disorders), psychosocial effects (fatigue, 
increased accidents, stress) and individual effects (disrupted family life, isolation, 
stress).  

 
Noise: Equipment and engines may produce noise which is augmented when they 
are operated in a ship‘s hold or a warehouse. As a rule of thumb you may be at 
risk if you have to shout to be clearly heard by someone 2 metres away, if your 
ears are still ringing after leaving the workplace or if there are noises due to 
impacts such as those caused by hammering.  

 
Slips and Trips: The majority of dock accidents reported to the HSA are due to 
slips, trips and falls on the same level.  
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Tidal and Environmental Hazards: The weather can have an adverse effect on 
port and dock operations and can reduce visibility. Cold and wet weather can 
reduce concentration and make manual work more difficult. Hot weather may 
result in heat exhaustion, sunburn or sunstroke. Wind, ice and fog can all increase 
the risk of slips, trips and falls. Tidal movements can affect access and egress to 
the ships, cause difficulties during loading operations and result in collisions 
between dockside equipment and a ship.  

 
Severe weather and other natural hazards 
✓ Ports may suffer from a variety of natural events. These include:

  

✓ High winds and severe storms;  

✓ Flooding from tides, river water, land water or a combination of both;  

✓ Temperature extremes;  

✓ Earthquakes; 

 
The ports regularly operate in temperatures over 40°C. Exposure to extremely high is 
likely to affect the ability of port workers to continue to work safely and without 
endangering their health. At this Mundra port, large cargo of dangerous chemicals (toxic 
or flammable) are unloaded from the ships and stored in liquid terminal. Unloaded 
dangerous chemicals are transferred to the storage tanks through the pipelines. Storage 
tanks are provided to store finished products which receive from the ship prior to transfer 
to consumer end for their processing. Huge quantities of dangerous chemicals are 
handled and kept for intermediate temporary storage in liquid terminal for further 
transport. Petroleum products, hazardous chemicals are transported to consumer by rail 
wagons, road tankers and cross country pipelines. The industrial and commercial 
activities in the area heavily pollute the environment. 

 

 
2.03 IDENTIFICATION OF HAZARDS IN STORAGE / PROCESS & 

CONTROL MEASURES. 
 
 

FIRE HAZARD 
 

❖ Flammable substances are stored and handled in large quantity.
  

❖ Static electricity due to weak/loose earthing  

❖ Slight /intermittent or steady leak causing flammable vapour cloud and any stray ignition.  

❖ Accidental fire in Combustible materials godowns  
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TOXIC HAZARD 
❖ Due to toxic physical properties of chemicals handled 

 

❖ All above mentioned chemicals are stored and used in relatively sound quantity in 
storage tank. Transferred mechanically. 

 

❖ There are chances of corrosion of pipes, tanks, receiver tanks due to materials as 
also external corrosive atmosphere. 

 

❖ Leakage of toxic-corrosive substance in large amount – dispersion of toxic – 
corrosive chemical vapour - mist in the surrounding area of the unit. 

 

❖ Splash of chemical and/or its exposure to any working person due to mishandling 
or by accident 

 
 

EXPLOSION HAZARD 
❖ Sudden outburst of fire, heat or steam, finding inadequate or no escape may cause 

bursting or explosion.
 

❖ Other Pressure equipment’s (pneumatic operations, utilities, air receivers 
containing compressed air & gas in utility may cause such a situation

 

 
2.4 PROCESS DESCRIPTION 
A port is a facility at the edge of an ocean, for receiving ships and transferring cargo to 
and from them. The term seaport is used for ports that handle ocean-going vessels Ports 
have specially-designed equipment to help in the loading and unloading of vessels. In 
fact, it can be stated that a port is an intermodal node where goods are loaded/unloaded 
to/from vessels and sent to their destination, be it onshore or offshore. 

 
A port system could be thought of as a complex, often huge, environment where several 
transport operations are carried out, including. not only maritime transport, but  
also unloading and, of course, storage of goods, along with typical process activities. 
Ports are normally located near a city, unless they are isolated terminals serving a process 
plant or a pipeline. Many cities have in fact been founded and have grown around spots 
that offered shelter for fishing boats, and later, with the growth of commerce and sea-
exploration, have become port-cities Transport includes ships and barges as well as 
Lorries, trains, and pipelines. Process operations embrace mainly storage, which can be 
of different types: solid bulks in silos, stacks, warehouses, packages; liquid bulks in 
tanks; containerized goods of any kind. Bulk carriers, used to transport bulk solids such 
as (iron) ore, coal, coke, bauxite/alumina, food staples (rice, grain, etc.), cement, sugar,  
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quartz, phosphate rock, fertilizers, sulphur, scrap, and similar cargo. They can be 
recognized by the large box-like hatches on their deck, designed to slide outboard for 
loading. Bulk carrier's discharge at terminals provided with proper cranes; ore and coal 
can be stored in heaps. Tankers are usually large ships which carries petroleum products 
or chemicals in bulk. Apart from pipeline transport, tankers are the only method of 
transporting large quantities of vegetable oils around the world. Among the chemicals 
transported by sea, the most important are methanol, ethanol, toluene, acetic acid, caustic 
soda lye, naphtha, gasoil, motor spirit etc. Land transport activities, which are carried out 
by lorry, train and pipelines. - Storage, warehouses, container terminals, car parks, bulk 
solid wharves, etc. Chemical releases from tank farms on site are the most probable. It 
includes highly flammable and toxic chemicals. The latter is at approximately 
atmospheric pressure so that even a catastrophic failure should not result in the formation 
of a large flammable vapor cloud. The causes for overpressure may be overheating due to 
a neighbouring fire, overfilling or rollover. Overfilling is a common phenomenon in 
storage installations and has one of the highest probabilities of occurrence values. 
Another possibility is the liquid catching fire due to a local incident or operation, which 
may lead to stress rupture of the tanks. Severe mechanical damage may occur from 
impacts from projectiles from disintegration of nearby vessels, aircraft impacts or nearby 
railway accident due to derailment. The tank farm storing of non-boiling liquids can be 
affected by pool fires and unconfined vapor cloud explosions. These spills may also 
result in the direct formation of a flammable vapor cloud. The latent heat required for 
evaporation has to be provided by the surroundings and the ground. The rate of 
evaporation will be initially high but decreases rapidly as the available heat from the 
surroundings is exhausted. 

 
Liquid Terminal: 

 
Liquid terminal comprises of tank farm area, pump house, and loading bays. Flammable 
Chemicals / petroleum products receive from the bulk ship carriers and transfer to 
intermediate storage tank for further distribution to the customer. Tank farm area 
comprises of finished petroleum products 

 
 

2.5 OTHER HAZARDS AND CONTROLS 
 

In the plant, in addition to the hazards from storage handling and usage of flammable 
substances and other substances, there are certain other hazards likely due to failure of 
machinery and equipment’s. Such hazards are listed below: 

 
- Machineries and equipment’s failure 
- Structural collapse 
- Hazards during maintenance of plant  
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- Health hazards & Physical injuries 
- Failure of electrical Installations  
- Natural calamities (Earthquake, fall of lightening, floods, Tsunami, cyclones, storms) 

or manmade hazards. Causes of such other hazards, their effects on plant and the 
surrounding area, their preventive measures etc. are stated in ANNEXURE - 7 

 
 

2.6 TRADE WASTE DISPOSAL 
 
 

In Port Operations, no production activities are available. No hazardous trade waste is 
likely to generate in daily basis. Though effluent treatment plant has been provided for 
some of the identified waste. 

 
In air pollution, the source of emission is from DG stack has been provided at sufficient 
height. Periodical monitoring of stack is done. Periodical Noise monitoring, ambient air 
monitoring are carried-out and records maintained. 

 
We are having consolidated consent from the Gujarat Pollution Control Board : which is 
valid for 5 years. Other detail is furnished in Annexure – 8. 

 
 

2.7 RECORD OF PAST INCIDENTS 
 
 

So far, no incident has occurred in the past at our Port. However, due to port operations, 
handling of various hazardous chemicals at liquid terminals, container terminals & at 
various dry ports certain undesired situations have occurred at other ports in the world. 
Hence, from those incidents, we have already taken preventive steps, controlling 
measures. Regular checking, maintenance, tests are carried out to avoid any unwanted 
situations taking place. 

 
 

2.8 GAS DISPERSION CONCENTRATION 
 
 

Using Gaussian formula, as there are more chances of ground level release, assuming 
small leak rate to the worst event i.e. rupture of the tank and release, its down wind 
concentration is calculated at wind speed 2.0 M/second and Annexure – 10 is compiled. 
Subsequent to this, Evacuation Table, Annexure-11 is prepared to provide a quick guide 
to an On Site personnel to take proper actions. Moreover, such data are stated in Risk 
Assessment, but it is a crude approach and may not be fully appropriate for decision 
making as change of wind velocity and weather conditions may cause certain variations.  
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2.9 RISK ASSESSMENT 
 
 

Identification of hazards constitutes the first step in the task of hazard analysis, which in 
turn produces a basis for risk assessment. 

 
Points 2.2 to 2.7 give us the hazard identification in the unit. Probability of frequency of 
such hazards will give risks and analysis, how they could occur and estimation to the 
extent, magnitude and likelihood of any harmful effects or consequences will give risk 
analysis. Fire risk shall be calculated considering the worst event which can be used as 
guideline at the time of an emergency. 

 
The main objective of the Risk Assessment (QRA) is to identify the potential hazardous 
scenarios and assess the impact of major accident hazards from the liquid terminal as well 
as from the tanker loading and ship unloading facilities on the Mundra port and property 
within and outside the battery limit of the facilities. The study was initiated by Mundra 
Port SEZ Pvt. Ltd to evaluate the potential hazardous situation in the liquid terminal, its 
consequences and impact over onsite and offsite areas, to investigate and determine the 
overall risks to health and safety arising from any possible major interactions between 
existing or proposed installation in the area, where the significant quantities of dangerous 
substances are stored, handled, and transported including the loading and unloading of 
such substance to and from vessels, to assess the risks. The Canvey reports were the first 
significant contribution to industrial port environment QRAs, and they are still relevant 
today however, it is an attempt at standardizing the process of risk assessment of 
navigation and unloading operations for a generic port terminal. The focus of entire study 
was on accidents where a serious loss of containment could result in production of large 
cloud of flammable or toxic substances. The general method adopted is described as 
follows: (Courtesy: The QRA Report data taken from CHILWORTH Global) 

 
➢ To identify potentially hazardous materials and establish maximum total 

inventories and location. This information was gathered through conducting visits 
to each of the installation involved and holding discussions with site personnel

 

➢ To consider the behaviour of the dangerous substances on release, on the basis of 
information on material properties and process/ storage conditions

 

➢ To identify ways in which serious losses of containment could occur, presenting a 
hazard to the local population

 

➢ To assess the level of risk and the probable impact to the surroundings for certain 
port areas

 

➢ To assess the probability and consequences of selected failure events Liquid 
terminal and jetty areas are required to produce a contingency plan for accidental 
marine hydrocarbon pollution, including a study of the effects of possible spills 
and of their evolution.
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The QRA results are immense use in developing onsite offsite emergency plan. The study 
covers liquid terminals, pump house and loading bays. Accidents occurring during the 
(external) approach of the tankers to the port were not taken into account. Possible 
sabotage-related scenarios and accidents likely to occur during tanker maintenance 
operations were excluded from the analysis. Hazardous flammable chemicals, liquid 
hydrocarbons were considered for the study. Moreover, only bulk transportation and 
handlings are included within the scope of the study in Mundra port huge quantities of 
dangerous chemicals are handled and kept for intermediate temporary storage in liquid 
terminals for further transport. By its nature, in which dangerous chemicals are handled 
(storage/transportation) carries the probability of an accident and gives rise to the laying 
out of different accident scenarios. The industrial and commercial activities in the 
Mundra port area heavily pollute the environment. Some chemicals are present for years 
in these sites, due to enterprising problems. In general, many incidents have occurred in 
various chemical storage facilities during the past few years with considerable 
consequences to neighbouring populations. The study team identified 49 numbers of 
Maximum Credible Loss Scenarios (MCLS), DNV- PHASTRISK software has been used 
for estimating the potential impact to surrounding environment. The types of accident 
that may take place in the Mundra port are: fire, explosion, release and dispersion of toxic 
gases/vapours or a combination of these. The thermal/toxic compound doses were first 
computed. The types of damage investigated were burns of various degrees, acute 
poisoning, or even death. The types of accident considered in the scenarios of this study 
are analysed below 

 
Jet fire: 

 
When pressurized flammable liquids are released from storage tanks or pipelines, the 
materials discharging through the hole will form a gas jet that entrains and mixes with the 
ambient air. If the material encounters an ignition sources while it is in the flammable 
range, a jet fire may occur 

 
Pool fire 

 
The continuous release of a flammable liquid usually results in a pool fire. When the 
liquid is spilled in a confined space, the pool size is also confined and the amount of air 
that sustains the fire is limited, because the ventilation is controlled by the vent ducts In 
this case the type of the fire is characterized as 'confined'. When the liquid is spilled in an 
open area, it covers a large surface area and the amount of air is unlimited.  
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UCVE 
 

Then the fire is referred to as 'unconfined' Unconfined Vapor Cloud Explosion (UVCE) 
This type of explosion takes place when a sufficient amount of flammable material (gas 
or liquid having high vapor pressure) is released and mixed with air to form a flammable 
cloud, such that the average concentration of the compound in the cloud is higher than the 
lower limit of explosion. The explosion occurs in an open space and the resulting 
overpressure affects humans and buildings through a blast wave covering large distances. 

 
BLEVE 

 
BLEVE (Boiling Liquid Expanding Vapor Explosion) is a phenomenon resulting from 
the failure of a vessel containing a liquid at a temperature significantly above its boiling 
point at normal atmospheric pressure. The main hazard posed by BLEVE of a container 
filled with a flammable volatile liquid is a fireball and the resulting radiation, due to 
instantaneous ignition of the flammable vapor cloud. Release and dispersion of toxic 
gases and vapours During the combustion of a flammable material a lot of chemical 
compounds are produced and travel large distances downwind, forming a combustion gas 
cloud. Some of them (CO, NOx) are toxic and even fatal to humans at sufficiently high 
doses. In this way the particles are carried away by these gases traveling some distance 
into the heavy gas cloud and affect inhabitants before they meet the ground 

 
Consequence Analysis Results Summary 

 
In general, it was observed that effect of catastrophic rupture of storage tank in 
enclosures extends beyond the tolerable range. It is also observed that in these enclosures, 
only full bore rupture of the pipe lines and catastrophic rupture of the storage tanks are of 
main concern for high risk. For the catastrophic failure of the storage tank, one of the 
main causes is escalation of minor events. 

 
Jet fire: Jet fires can arise from gas, two-phase, or liquid releases. The worst-case jet 
fires are likely to be from the pump house and mainly from the maximum credible 
accident scenarios in the critical pipeline failure in pump house and tanker loading bays. 
The following jet fire results obtained from the DNV PHAST software are presented 
below: 

 
Naphtha transfer pump discharge line rupture scenario which results into jet fire flame 
radiation intensity of 37.5 kW/m2 to the distance of 127 meter impinges directly to the 
adjacent pumps in the pump house and associated pipelines carrying hydrocarbons to the 
loading bays  
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Vinyl Acetate Monomer discharge line rupture scenario, which results into jet fire flame 
radiation intensity of 37.5 kW/m2 to the distance of 75 meters, impinges directly to 
pipelines carrying to the loading bays 

 
Gasoil pump discharge line rupture scenario, which results into jet fire flame radiation 
intensity of 37.5 kW/m2 to the distance of 41 meters, impinges directly to pipelines 
carrying to the loading bays 

 
Pool fire: Pool fires can arise from any site that handles liquid hydrocarbons. The worst 
case is likely to be in the tank farm. Mostly tank farm pool fire is contained within the 
tank bund itself. Oil spills on ground from the pipelines handling hydrocarbons may 
result into pool fire and may affect adjacent equipment resulting into domino effects 
(BLEVE). 

 
 Scenario MCLS    Radiation  Distance, 
 No     intensity  m 
      kW/m2   
        

1 Catastrophic rupture  of  Naphtha  storage 12.5 214 
  tank T-01 (2944 kl)      
       

10 Catastrophic rupture of  storage tank P- 37.5 408 
  Xylene T-39 (1460 kl)      
       

13 Catastrophic rupture of Vinyl Acetate 37.5 285 
  Monomer  VAM storage tank T-24 (1458 kl)    
        

        

 16 Catastrophic rupture  of  methanol  storage  37.5  303 
  tank T-119 (5000 kl)      
       

 19 Catastrophic rupture of storage tank P- 37.5  226 
  Xylene T-115 (5000 kl)      
      

 31 Loss  of containment from P-Xylene tanker 37.5  126 
  30 MT       
        

 40 Loss  of  containment from P-  Xylene 37.5  117 
  tanker 20 MT      
      

 47 P-Xylene  pump  P-39  discharge  line  full 37.5  117 
  bore rupture       
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Vapor cloud explosion: 
In general, catastrophic gas explosions happen when considerable quantities of flammable 
material are released and dispersed with air to form an explosive vapor cloud before ignition 
takes place. A vapor cloud explosion (VCE) occurs if a cloud of flammable gas burns 
sufficiently quickly to generate high overpressures. The following vapor cloud explosion 
results obtained from the DNV PHAST software are presented below: 
 
Catastrophic failure of Naphtha storage tank T-01 is a worst case scenario, which results 
into dispersion of naphtha (flammable mixture) in the atmosphere; it may generate 
overpressure (0 .2608 bar) to the distance of 1235 meter and affecting the adjacent storage 
tanks as well as to the nearby enclosures 

 
The following vapor cloud explosion results obtained from the DNV PHAST software  
in which overpressure blast waves affecting the adjacent storage tanks, as well as major 
impact to adjacent enclosures. 

 
Scenario No MCLS Overpressure 

(bar) 
Distance, 

m 
7 Catastrophic rupture of methanol storage tank T-

32 (1000 kl) 

0.2068 124 

10 Catastrophic rupture of storage tank P-

Xylene T-39 (1460 kl) 

0.2068 121 

13 Catastrophic rupture of Vinyl Acetate 

Monomer VAM storage tank T-24 (1458 kl) 

0.2068 433 

16 Catastrophic rupture of methanol storage 

tank T-119 (5000 kl) 

0.2068 
 

257 

19 Catastrophic rupture of storage tank P-

Xylene T-115 (5000 kl) 

0.2068 226 

22 Catastrophic rupture of Toluene storage 

tank T-122 (3000 kl) 

0.2068 
 

465 

31 Loss of containment from Naphtha tanker 30 MT 
 

0.2068 147 

37 Loss of containment from Naphtha tanker 20 MT 
 

0.2068 126 
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Toxic Gas Release: 
 

In case of release of toxic gas, when a gas that is heavier than air is released, it initially 
behaves very differently from a neutrally buoyant gas. The heavy gas will first "slump," 
or sink, because it is heavier than the surrounding air. As the gas cloud moves downwind, 
gravity makes it spread; this can cause some of the vapor to travel upwind of its release 
point. Farther downwind, as the cloud becomes more diluted and its density approaches 
that of air, it begins behaving like a neutrally buoyant gas. This takes place when the 
concentration of heavy gas in the surrounding air drops below about 1 percent (10,000 
parts per million). For many small releases, this will occur in the first few yards (meters). 
For large releases, this may happen much further downwind. A gas that has a molecular 
weight greater than that of air will form a heavy gas cloud if enough gas is released. 
Gases that are lighter than air at room temperature, but that are stored in a cryogenic (low 
temperature) state, can also form heavy gas clouds. Many substances that are gases under 
normal pressures and temperatures are stored under pressures high enough to liquefy 
them. When a tank rupture or broken valve causes a sudden pressure loss in a tank of 
liquefied gas, the liquid boils violently and the tank contents foam up, filling the tank 
with a mixture of gas and fine liquid droplets (called aerosol). Flash boiling is the term 
for that sudden vaporization of a liquid caused by a loss of pressure. When the liquid and 
gas phases of a chemical escape together from a ruptured tank, the release is called a two-
phase flow. When a two-phase mixture escapes from storage, the release rate can be 
significantly greater than that for a release of pure gas. The two-phase mixture that 
escapes into the atmosphere may behave like a heavy gas cloud. The cloud is heavy in 
part because it is initially cold, and therefore denser than it would be at ambient 
temperatures, and also because it consists of a two-phase mixture. The tiny aerosol 
droplets mixed into the cloud act to weigh the cloud down and make it denser than a pure 
gas cloud, and their evaporation cools the cloud. Toxic materials that become airborne 
are carried by the wind and transported away from the spill site. While being transported 
downwind, the airborne chemical(s) mix with air and disperse. Gases and two-phase 
liquid-vapor mixtures are divided into three general classes:  
• Positively buoyant 
• Neutrally buoyant 
• Negatively buoyant.  
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46 Naphtha pump P- 01 discharge line full bore 
rupture 0.2068 257 

48 Toluene pump P-122 discharge line full bore 
rupture 0.2068 93 

49 VAM pump P-24 discharge line full bore rupture 0.2068 110 
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These classifications are based on the density difference between the released material 
and its surrounding medium (air). The classifications are influenced by release 
temperature, molecular weight, presence of aerosols, ambient temperature at release, and 
relative humidity. 

 
Ignition Sources: 

 
In order for a fire or explosion to start there must be an ignition source of sufficient heat 
intensity to cause an ignition. Ignition causes a release of flammable liquid or gas to 
become a fire Uet fire, flash fire, pool fire etc.) or explosion. There are many possible 
sources of ignition and those that are most likely will depend on the release scenario. 
Sources of ignition include electrical sparks, static electricity, naked flames, hot surfaces, 
impact, friction, etc. The following Ignition sources identified in a QRA under several 
categories including: Hot Surfaces- unlagged surfaces on hot equipment can act as 
sources of ignition; Current Electricity- electrical equipment and cables can act as 
sources of ignition if sparks are generated at contact points or where wires overheat; e.g. 
electrical equipment sparking Static Electricity - static electricity can build up on any 
unearthed equipment and generate sparks. Static is commonly found on vehicles, vessels 
handling particulate solids and manned areas with nonconductive floor or footwear 
unearthed floors; e.g. electrostatic discharges Naked Flames - all naked flames 
(including cigarettes) are potential sources Configuration; this category also includes 
welding, flame-cutting and other hot work, fired furnaces and flares; e.g. Open flame 
heaters (boilers and flame heaters) Friction - equipment with moving parts in contact can 
generate heat through friction if not properly lubricated. This includes all rotating 
equipment and cold cutting devices such as drills, lathes and saws; Mechanical sparking 
Impact - impact between hard surfaces, particularly metal-to-metal contact, can generate 
sparks. This includes lifted objects lowered to a metal floor too quickly and the use of 
hand tools such as hammers; and Chemical ignition- some chemicals can spontaneously 
ignite if exposed to air, while oxidizing agents such as oxygen gas and peroxides can 
cause flammable materials to ignite at ambient temperatures. 

 
Meteorology: 

 
Atmospheric stability plays an important role in the dispersion of chemicals. Stability 
means, its ability to suppress existing turbulence or to resist vertical motion". Variations 
in thermal and mechanical turbulence and in wind speed are greatest in the atmospheric 
layer in contact with the surface. These turbulences have been influenced greatly by the 
air temperature and air temperature decreases with the height. The rate at which the 
temperature of air decreases with height is called Environment Lapse Rate (ELR). It will 
vary from time to time and from place to place. The atmosphere is said to be stable, 
neutral or unstable according to ELR less than, equal to or greater than Dry Adiabatic 
Lapse Rate (DALR), which is a constant value of 0.98° C per 100 meters.  
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Pasquill Stability Classes : 
 

Pasquill has defined 6 stability classes. 
 

A Extremely unstable. 
B Moderately unstable 
C Slightly unstable. 
D Neutral 
E Slightly stable. 
F Moderately stable. 

 
Three prime factors that defines Stability 

 
1. Solar radiation 
2. Night-time sky over 
3. Surface wind 

 
When the atmosphere is unstable and wind speeds are moderate or high or gusty, rapid 
dispersion of vapors will occur. Under these conditions, air concentrations will be 
moderate or low and the material will be dispersed rapidly. When the atmosphere is 
stable and wind speed is low, dispersion of material will be limited and air concentration 
will be high. Six stability classes from A-F are defined while wind speed can take any 
one of numerous values. 

 
Results for Different Weather Conditions: 

 
For the flammable and toxic releases which reaches off-site of the plant, calculations 
iterated with different weather conditions, since wind speed and stability have a great 
effect on cloud dispersion. Stable weather gives the greatest effect distances considered 
for the most stable weather conditions that occur at the site, as well as the most common 
weather conditions. The key meteorological data required for consequence modeling are 
wind and temperature. The wind speed and stability define the dispersion of a material, 
whilst the temperature defines the evaporation rate. The data utilized here for the base 
case QRA model were a temperature of 35°C. 

 
Ambient temperature: 

 
Maximum Normal/average 

  

43 deg C 28 deg C I 30 deg C 
  

 
Relative humidity%: 65% to 90%  

 
 
 
Minimum   
17 deg C  
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CLIMATOLOGICAL TABLE:  
    

S.No Month Maximum wind speed Average 
  (kmph) wind speed 
   

1. January 18 3 
    

2. February 20 5 
    

3. March 24 6 
    

4. April 22 7 
    

5. May 20 1 
    

6. June 24 1 
    

7. July 18 8 
    

8. August 67 7 
    

9. September 17 5 
    

10. October 18 3 
    

11. November 13 2 
    

12. December 18 2 
      
These wind speed and stability class are used in consequence modelling: 

 
Stability class F D C/D C/D 

     

Wind speed m/s 2 3 5 9 
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Failure - Tank T-18 : Pool Fire Contour – 7 mm Leak 
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Failure - Tank T-08 : As worst case scenario of rapid heating : Toxic styrene vapour dispersion 
downwind – IDLH 700 ppm 

 
Failure - Tank T-18 : As worst case scenario of rapid heating : Toxic styrene vapour dispersion 
downwind – IDLH 700 ppm 
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Overall Risk Contours Of Styrene Storage Tank And Transfer Pump Area 
 
LSIR Contour : Failure - Tank T-08 
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LSIR Contour : Failure - Tank T-18 
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LSIR Contour : Failure - Pump P-08 

 
LSIR Contour : Failure - Pump P-18 
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3.0 EMERGENCY ORGANIZATION 
 
 

Emergency organization is the main aim behind preparing this plan. Due weight is added 
to select and assign suitable responsibilities to the most appropriate persons of the Adani 
Port, Mundra from respective departments. Care is taken to earmark emergency duties 
from their day-today responsibilities. The organization shall prove effective if activities 
are carried-out in a defined way. To get maximum advantage of emergency organization, 
we have defined the activities of various workers in the following way.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TERMS DEFINITION 

 In the event of an emergency, Port ISCR (Integrated Security Control 
Room) has been declared as Emergency Control Center. 
ISCR is situated at 2nd Floor | Security Operations | Adani House,   
Adani Ports & SEZ Ltd. 

Emergency 
Control Center 
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  ON SITE EMERGENCY PLAN (Port Area)   
     
    
   HOD or senior most functionaries in the respective services and 

Coordinator other critical personnel available at site at the time of an emergency. 
They  will  report  at  the  Emergency  Control  Center,  unless  and    

   otherwise instructed by the site main controller.   

   Head of Department of individual process plant(s). {Should assume 
Plant Key Person charge of Site Incident Controller in case of an emergency in their 

   respective plant(s)}.   
    

   Consists of employees, contractor‘s employees, visitors etc. (other 
   than emergency response personnel) present at the incident site. In 
Non-Essential Personnel the  event  of  an  emergency,  these  persons  shall  assemble  at  the 

   emergency assembly point of the plant/ area and shall respond as 
   instructed by the site incident controller.   
       

 
 

3.01 SCOPE & PURPOSE 
 
 
 

SCOPE :: The very purpose of this plan is to activate the emergency response 
organization smoothly and effectively, once the emergency is declared. The plan details 
the arrangements for responding to emergency scenarios, covering in details the 
following aspects:  
• To assess and define emergency including level of risk.  
• To contain the incident and bring it under control.  
• To coordinate with mutual aid members and Government authorities.  
• To minimize damage to lives, property and the environment.  
• To rescue and evacuate workers to safe areas.  
• To provide necessary assistance to casualties. 

 
PURPOSE : 

 
The purpose of this plan is to: 

 
• Establish & define roles of coordinators, key personnel and other emergency response  

 personnel.  
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• Establish guidelines for effective response to any emergency. 
 

• Ensure a smooth interface between various emergency procedures and the APSEZ    
    Emergency Action Plan. 

 
For this plan to be effective, it is necessary that: 

 
• Coordinators, key personnel and other emergency response personnel are familiarized 

with this action plan. 
• On-site resources are mobilized in minimum time. 

 
• Assistance from outside agencies is readily available. 

 
• The drills for identified emergencies are regularly exercised. 

 
• The emergency responses are reviewed and updated based on latest developments, 

other information and requirements in order to improve effectiveness of the APSEZ EAP. 
 
 

3.02 THE NEED OF DISASTER PLANNING AT APSEZ (Port Area) 
 
 

Disaster at The Port: A major emergency in Port is one, which has the potential to cause 
serious injury or loss of life. It may cause extensive damage to property and serious 
disruption both inside and outside the port. Sometimes, it would require the assistance of 
outside emergency services to handle it effectively. Although an emergency may be 
caused by a number of different factors, viz plant failure, human error, earthquake, 
Cyclone, flood, vessel collide, vehicle crash, major spillage or sabotage, it will normally 
manifest itself in three basic forms viz - Fire, Explosion or toxic release. 

 
Need of Disaster Planning: In spite of universal acceptance of excellent codes of 
practices for design and operation of plants and storage, there have been occurrences of a 
number of losses due to major incidents of varying degree of severity. In fact, no 
industrial plant or office and no commercial or mercantile organization can be totally 
immune from disaster. These disasters could be attributed to various causes including 
failure of adherence to codes of practice. The first few minutes after an emergency 
situation occurs are generally the most critical. The wrong action or a few seconds 
delayed action in crises can make all the difference. A quick and effective response at 
that time can have tremendous significance on whether the situation is controlled with 
little loss or whether it turns into a disaster. Contingency planning increases thinking 
accuracy and reduces thinking time in an emergency, which reduces loss. The 
effectiveness of what we should do if disaster strikes will depend upon how well we have 
prepared the contingency plans and trained the people who will have to implement them. 
Even if the plans generated and equipment provided are never used, the very fact that the  

 
89  

 
          713



ADANI PORTS AND SEZ LTD  
MUNDRA AUGUST - 2023   

ON SITE EMERGENCY PLAN (Port Area)  
 
 

plans have been developed and equipment have been provided creates confidence among 
employees and from an economic point, may reduce the insurance rates. The Social and 
legal consequences of ―Bhopal‖ Gas Tragedy have sufficiently demonstrated that these 
considerations alone are important enough to persuade management of hazardous plants 
to develop suitable plans. Thus disaster is a situation generally arising with little or no 
warning and causing or threatening death, injury or serious disruption to people and 
services which cannot be controlled, by fire, police and services operating alone. The 
incident will require special mobilization and co-operation of other bodies and voluntary 
organization. 

 

 
3.03 EMERGENCIES - CLASSIFICATION OF EMERGENCES 

 

 
Different types of emergencies that may arise at the Port can be broadly classified as:  
a) Nature – I (On – Site Emergency) – It can be further subdivided into two levels: 

 
Level – I The emergency is perceived to be a kind of situation arising due to an 

incident which is confined to a small area and does not pose an immediate 
threat to life and property and this can be handled with resources available 
within premises.  

Level – II The emergency is perceived to be a kind of situation arising due to an 
incident which poses threat to human lives and/ or property, having 
potential to affect large area within the factory premises. This kind of 
situation is beyond the control of internal resources and requires 
mobilization of additional resources from other sections/ departments and 
help from outside agencies. The situation requires declaration of On – Site 
emergency. 

 
b)  Nature – II (Off – Site Emergency) 

 
The emergency is perceived to be a kind of situation arising out of an incident having 
potential threat to human lives and property not only within Port but also in surrounding 
areas and environment. It may not be possible to control such situations with the 
resources available within APSEZ. The situation may demand prompt response of 
multiple emergency response groups as have been recognized under the District 
Emergency plan for Kutch. A similar situation in neighbouring industry that may affect 
The Port Area and also falls under this category.  
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POTENTIAL EMERGENCIES 

 

  Sr. No. Emergencies 
  1. Cyclonic Storm/ Hurricane 
  2. Earthquake 
  3. Tsunami 
  4. Flood 
  5. Industrial unrest 
  6. Bomb Threat 
  7. War 
  8. Food/ Water Poisoning 
  9. Fire , Transportation Incidents involving Hazardous Materials 
  10. Major Release of Flammable/ Toxic Chemicals 
  11. Major Release of Flammable/ Toxic Gases 
  12. Transportation Incidents involving Hazardous Material 
  13. Marine Emergency 

3.04 EMERGENCY RESPONSE ORGANIZATION 
 
 
 

For control of an emergency, Adani Port - Mundra has established an emergency 
response organization headed by COO (alternate – next Sr. Officer In-charge), who 
shall be the Site Main Controller. This emergency response organization will provide the 
command and control structure to coordinate and direct the response to an emergency, 
and depending on the circumstances of the emergency will consists of:  

 
 
 

Management Team  
Director / CEO / COO (Site Main Controller)  
QHSE – HOD or senior most functionary of the department  
Site Incident Controller – Head of Department or Senior most functionaries 
available at site in respective both Day and Night hours.  
Deputy Site Incident Controller – Section Head or Next Senior most 
functionaries available at site in respective both Day and Night hours.  
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Primary Support Team  
Coordinators (HOD or senior most functionaries)  

–Fire Services  
–QHSE  
–Security Services  
–Occupational Health Center  
–Engineering Services  
–Human Resource  
–Administration  

 
Secondary Support Team  

Coordinators (HOD or senior most functionaries)  
–   Finance & Accounts  
–   Commercial  
–   Administration (Transport Cell)  
–   Administration (Welfare & Canteen)  
–   Corporate Communication  

Only Site Main controller can activate the emergency response organization. An Emergency 
Control Center has been established in the office of Site Main Controller (Alternate – ISCR 
2nd Floor l Security Operation l Adani House (APSEZ Mundra).  
The primary role of the emergency response organization in an emergency shall be: 
❖ Determine the degree to which the emergency response organization shall be activated.  

❖ Determine extent of actual action required, organize and render assistance to Site Incident 
Controller.  

❖ Coordinate with all other concerned.  
Emergency Reporting Line is as outlined in Chart B.  
Emergency Task Force is as outlined in Chart C. 
Emergency Assembly Points are as outlined in Chart D.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

92  

 
          716



ADANI PORTS AND SEZ LTD  
MUNDRA AUGUST - 2023   

ON SITE EMERGENCY PLAN (Port Area)  
 
 
 
 

3.05 EMERGENCY REPORTING LINE  
 
 
 
 
 

First Information Report  
(Telephone/ MCP/ Announcement) 

 
 
 
 

ISCR/ P & A/ LT Control / CCR-WB  
(Shift Officer In-charge) 

 
 
 
 
 

Security Fire Control 
 Room 
  

 
 
 
 
 
 
Safety OHC  

Center 

 
 
 
 

Assess situation,  
If Emergency exists 

 
Inform All  
Concern 

 
Activate  

Task Force 
 
 
 
 
 

Execute  Maintain 
Plan  Log 
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EMERGENCY TASK FORCE (Applicable for 24 X 7 including night hours)  
 
 
 
 
 

Primary Support Team Secondary Support Team  

 
Coordinators  
(HOD or senior most functionaries) 

 
–Fire Services  
–QHSE 
–Security 
–Occupational Health Center 
–Engineering Services 
–Human Resource Services  
–Administration 

 
 
Coordinators 
(HOD or senior most functionaries) 
 
–   Finance & Accounts  
–   Commercial 
–   Administration (Transport Cell) 
–   Administration (Welfare & 

Canteen) 
–   Corporate Communication 

 
 
 
 

Site Main Controller – CEO (APSEZ) 
(Alternate – COO (CT-BU / MPT)  

Location – Emergency Control Center 
 
 
 
 
 

Site Incident Controller 
(HOD or senior most functionaries who will activate Port Emergency Procedures) 

 
 
 
 
 
 

Deputy Site Incident Controller 
(Section Head)  
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3.06 ASSEMBLY POINTS 
  

ASSEMBLY POINT  

  EMERGENCY ASSEMBLY POINT  
    

  Port Emergency Assembly Points  
                              PORT AREA 

ZONE AREA 
ZONE – 1 Marine House 
ZONE – 2 CG–7 
ZONE – 3 Driver Canteen 
ZONE – 4 Old Administration Canteen 
ZONE – 5 Railway Building (R & D Yard) 
ZONE – 6 Terminal – 2 (Security Gate) 
ZONE – 7 Container Terminal - 2 (Security Gate) 
ZONE – 8 Main Gate 
ZONE – 9 Port User Building 

ZONE – 10 Adani House 
ZONE – 11 Terminal – 03 (Security Gate) 
ZONE – 12 South Basin (Security Gate) 

  WEST BASIN AREA 
ZONE – 1 SS-1 
ZONE – 2 PMC Office 
ZONE – 3 GIS (Near DG House) 
ZONE – 4 Main Gate 
ZONE – 5 Approach - 03 
ZONE – 6 Amenities Building   

Non-essential personnel shall assemble at Emergency Assembly Point as announced by 
Site Incident Controller.  
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3.07 CATEGORIES OF EMERGENCIES  
 
 

The general action plan to deal with: 
 

Emergencies (Category wise) are as outlined in Chart –E.   
Emergencies (Occurrence - with due warning) are as outlined in Chart –F.   
Emergencies (Occurrence – sudden) are as outlined in Chart –G.  

 
EMERGENCIES CATEGORY WISE  

 
 

Emergencies  
(Occurrence – with due warning)   

❖ Cyclonic Storm/ Hurricane
  

❖ Earthquake  

❖ Flood  

❖ Tsunami  

❖ Industrial Unrest  

❖ Bomb Threat  

❖ War  

 
 

Emergencies  
(Occurrence – without warning)   

❖ Food/ Water Poisoning
  

❖ Fire  

❖ Major Release of Flammable/ 
Toxic Chemicals

  

❖ Major Release of Flammable/ 
Toxic Gases

  

❖ Transportation incidents involving 
Hazardous Materials

 

❖ Marine Emergency  
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GENERAL ACTION PLAN – EMERGENCIES (OCCURRENCE – WITH DUE 
WARNING)  

 
 
 
 

Planning & Preparedness  
❖ Constitute an emergency response team

  

❖ Maintain inventory of emergency items & supplies  

❖ Obtain & circulate advance forecast warning 

 
 
 
 
 

Action Before Effective Period  
❖ Mobilize emergency response team

  

❖ Release non-essential personnel  

❖ Initiate shut down of Port(s) if required  

❖ Audit port safety measures  

❖ Implement preventive & precautionary measures 

 

 
Action During Effective Period  
❖ Stop field activities

  

❖ Remain indoors & be observant  

❖ Respond to emergency calls 

 
 
 
 

 
Action After Effective Period  
❖ Inspect port areas(s)

  

❖ Implement restorative and repair measures  

❖ Restart the port activities  
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GENERAL ACTION PLAN – EMERGENCIES (OCCURRENCE – 
WITHOUT WARNING / SUDDEN)  

 
 

 
First Information Report  

(Telephone/ MCP/ Announcement) 
 
 
 
 

ISCR/ P & A/ LT Control / CCR-WB  
(Shift Officer In-charge) 

 
 
 
 
 

Security Fire Control Safety Medical 
  Room   Center 
        
        

         
 
 
 

Assess situation,  
If Emergency exists 

 
Inform All  
Concern 

 
Activate  

Task Force 
 
 
 
 
 

Execute  Maintain 
Plan  Log 
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3.08 DUTIES & RESPONSIBILITIES  
 

 
3.8.1 Site Main Controller:  

Has overall responsibility for the conduct of all emergency operations within the port 
complex.   
Shall immediately assess the situation plus its consequences, formally declare the level of 
emergency and order appropriate action.  
Shall direct all emergency operations within the port premises with the following priority:   
o Safety of personnel, property and equipment 
o Pollution and environmental impact control 
o Damage and loss control  
o Minimum curtailment of port activities  
Shall ensure all possible assistance to personnel affected for medical attention and 
hospitalization as appropriate.  
Shall ensure that all local and statutory authorities are kept advised of the facts and status.   
Shall ensure that normalcy is declared only when considered absolutely safe to do so.   
Shall be responsible for making available all possible company resources for emergency 
operations within Mundra Taluka and Bhuj District, if required/ requested by the 
appropriate Government Authority or ―Mutual Aid‖ organization.   

3.8.2 Site Incident Controller  
Shall immediately assess the scale of emergency and report to Site Main Controller for 
instructions/ directions.  
Shall be responsible for operations in affected area with priorities as under:   
o Safety of personnel, property and equipment 
o Pollution and environmental impact control 
o Damage and loss control  
o Minimum curtailment of port activities  
Shall liaise with other heads of department for their support and assistance.   
Shall ensure continual reporting of situation to Site Main Controller and shall recommend 
calling for external resources as appropriate.   

3.8.3 Emergency Support Officers  
Shall report to Site Incident Controller immediately and assist him as required (all possible 
portable emergency equipment, resources and personnel to incident location).   
Shall liaise closely with Head- Administration to facilitate the transfer of equipment, 
resources and personnel to incident location as appropriate.  
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3.8.4 Emergency Support Officers (Cont.)  
Shall carefully evaluate the risks, effects and possible consequences of:   
o the incident to his area of responsibility and propose further course of action to the Site  

Incident Controller with particular concern about safety of personnel, protection of 
environment and control of operation  

If the emergency situation involves Railways (locomotives, tracks and/or sidings), shall 
inform the Area Manager of Western Railways for assistance and mobilization of the 
Railways Emergency Team.   

3.8.5 HOS – Administration (Transport Cell, Welfare & Canteen)  
Shall report to Site Incident Controller immediately and assist him as directed.   
Shall coordinate the activities of administration units.   
Shall inform and liaise with local bodies and authorities and police department in respect of 
the incident/ emergency.  
Shall arrange for transportation of whatever nature for use in the situation.   
Shall ensure that internal and external communication systems are available.   
Arrange for hot drinks/ snacks/ foods as requires at incident location.   
Shall arrange for assistance, if required from the ―Mutual Aid‖ system if available and as 
directed by Incident Controller.   

3.8.6 HOD – Human Resources  
Shall report immediately to Site Incident Controller and assist him as directed.   
Shall ensure Assembly Points are manned and all persons reporting there properly 
identified.   
Shall arrange to record full details of all persons affected by the incident and to inform next 
of kin as appropriate.   
Shall arrange for the transfer of all affected persons to suitable places for first aid or further 
medical attention as appropriate.   
Shall arrange for the evacuation, from the location of incident of all personnel not essential. 
Shall arrange to depute company personnel to each location where affected persons are 
being treated or are gathered for whatever reasons, to render assistance.  
Shall arrange to keep regularly informed of status and facts pertaining to incident to the 
families of company personal in its residential area.  

◼ Shall inform to Government Authorities (DISH, GPCB etc.)  

◼ Liaison with Government Authorities (DISH, GPCB etc.)  
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3.8.7 HOD – Corporate Affairs  
Shall report immediately to Site Incident Controller and assist him as directed.   
Shall assume the role of Public Relation Officer (PRO) for communication, dissemination 
of information, status and facts (preparation of communiqués, statements etc.) Shall co-
ordinate with business related statutory and Government organization.  
3.8.8 HOD – Engineering Services  
Shall report immediately to Site Incident Controller and assist him as directed.   
Shall ensure activation of departmental damage limitation activities.   
Shall ensure immediate electrical isolation of the incident location thereafter; arrange 
availability of power after ascertaining safety of doing so.   
Shall make available all support that may be possible for the extrication/ evacuation of 
persons from the affected area.   
Shall liaise with the Engineering Services of organizations in close neighborhood for 
sourcing of supplemental equipment resources and assistance.  
Shall depute all available personnel to assist administration department.  
3.8.9 HOD – Commercial  
Ensure availability of materials required by the Site Incident Controller.   
Issue materials from central stores round-the-clock (if required).   
Arrange emergency procurements from local dealers/ vendors or from neighboring 
industries.   
Arrange transportation of materials from central stores to the site of incident in coordination 
with the Coordinator (Transport Cell).  
3.8.10 HOD – Finance & Accounts  
Shall report immediately to Site Incident Controller and assist him as directed.   
Shall ensure availability of funds and cash for all emergent requirements.   
Shall depute all available department personnel to assist HR in their activities.   
Shall ensure that under writers, shareholders, lenders, bankers and other Financial 
Institutions and statutory bodies are kept advised of the situation as appropriate.  
3.8.11 HOD – Security  
 Close the visitors ‘gate.   
Instruct the security to occupy pre-determined post for controlling security of installation.   
Call up additional help from Barracks.   
Ensure that unauthorized persons / vehicles do not enter the gate. 
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        3.8.12 HOD – Security (Cont.)  

Ensure that unauthorized persons / vehicles do not enter the gate.   
Provide security men for firefighting & rescue.   
Arrange for transport of higher authorities to the terminal.   
Transport vehicles would be provided near emergency control center.   
Depute two security guards for controlling traffic at scene of disaster.   
Produce a list of port staff on duty in co-ordination with time office.   
Ensure availability of security men at gates so that they can lead authorities to disaster site.   
Ensure that non-essential persons do not crowd affected area.   

3.8.13 HOS – Fire Services  
He will report to Site Incident Controller and has the single motive – concern for safety of 
personnel during emergency response operations. He will normally function as an advisor to 
the Site Incident Controller.  
He will not be directing any activity, issuing or relaying orders/ information.   

 
     3.8.14 HOD/ HOS – Safety  

Report at Emergency Control Center and assist Site  Main  Controller  with necessary   
information, support and resources.  
Mobilize off-duty personnel for assistance.   
Coordinate with the Coordinator – Commercial to mobilize additional resources, viz. spill 
containment equipment/ firefighting equipment/ personal protective equipment, spare 
breathing air cylinders etc., as may be required at the site of incident.   

 
3.8.15 HOS – Occupational Health Center  

Contact Site Main Controller. Report at Emergency Control Center or at Occupational 
Health Center as instructed by the Site Main Controller.   
Organize first aid arrangements for the affected persons at the site of incident (cold zone) as 
may be necessary.   
Ensure that adequate paramedical staff, equipment and medicines are available at the 
Occupational Health Center. Mobilize additional resources (if necessary).   
Liaise with the local medical authorities and city hospitals, if the casualties are high and 
situation demands external medical help.  
Coordinate with the Coordinator - Transport for transporting victims to various hospitals.  

 
 
102  

 
          726



ADANI PORTS AND SEZ LTD  
MUNDRA AUGUST - 2023   

ON SITE EMERGENCY PLAN (Port Area)  
 
 
 
 

3.09 EXTERNAL AID 
 

In case of an emergency, which poses threat to human lives or/ and property, within 
Adani Port - Mundra as well as in the surrounding neighborhood areas, it may not be 
possible to control such situations with the resources available at APSEZ. In such 
situations, additional resources are mobilized from other agencies, which include: 

 
Neighbouring Industries (Mutual Aid Members)   
Government Authorities   

External Aid Providers are as outlined in Chart H.  
Note: Agreement is under process. 

 
 

3.10 MUTUAL AID MEMBERS 
 
 

Adani Port has entered into an agreement for mutual aid with following units for help/ 
assistance in the event of an emergency.  

 
Indian Oil Corporation Limited,  
Hindustan Petroleum Corporation Limited,  
Jindal SAW Ltd. (IBU),  
Adani Power Limited,  
Costal Gujarat Power Limited,  
Hindustan Mittal Energy Limited 

 
The mutual aid members shall: 

 
Respond promptly to the emergency call as and when communicated.   
Send their fire tenders/ crewmembers along with necessary supplies/ materials at the 
site of incident (as requested) and report at the Adani Port Security Gate and get 
instructions from security personnel on duty. These resources and personnel shall be 
deployed as directed by Site Incident Controller.   
The crew in–charges of the mutual aid members shall be responsible for safety of 
their crew engaged in emergency operations.  
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3.11 GOVERNMENT AUTHORITIES 
 

If the situation demands response from multiple groups/ teams, APSEZ may seek 
assistance from various Government Authorities as have been recognized under the 
District Disaster Management Plan. These may include: 

 
District Collector   
Fire Brigade   
Police Commissioner   
Gujarat Pollution Control Board (GPCB)   
Gujarat Maritime Board (GMB)   
Indian Coast Guards (ICG)   
Indian Navy   
Immigration & Customs  

 
Site Main Controller 

Emergency Control Center 
 
 
 
 
 
 
 
 
 

Mutual Aid Members 
 

Indian Oil Corp. Ltd, Mundra  
Hindustan  Petroleum  Corp. 
Ltd  
Jindal Saw Ltd, 
Samaghogha  
Coastal Gujarat Power Ltd  
Adani Power Ltd  
Hindustan Mittal Energy 
Limited  

 
 
 
 
 
 
 

Government Authorities  
❖ District Collector  

❖ Deputy Sup. of Police  

❖ KPT Fire Brigade  

❖ Gujarat Pollution Control 
Board (GPCB)  

❖ Gujarat Maritime Board 
(GMB)  

❖ Indian Coast Guards (ICG)  

❖ Indian Navy  

❖ Customs & Immigration 
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3.12 REPORTING & INVESTIGATION 
 

REPORTING: Any incident (whether minor or major) shall be reported. The main 
objective of incident reporting is to: 

 
Provide first-hand information to all the concerned   
Initiate investigation   
Prepare failure analysis report   
Report to the Government authorities (if required)   

References  
Procedure for Incident Reporting   
Incident Report Format   
Work Injury Report  

 
INVESTIGATION: All incidents (whether minor or major) shall be investigated. The 
main objectives of incident investigation are to: 

 
Identify the root cause(s) of the incident.   
Take appropriate preventive measures to prevent recurrence.   
To comply with the statutory requirements.  

 
References  
Incident Investigation Procedure 

 
3.13 COMMUNICATION & PUBLIC AFFAIRS 

 
COMMUNICATION: Communication, an integral part for handling any emergency, 
helps in taking quick decisions, efficient & effective control of the emergency. 
Communication between the Emergency Control Center & the Field Command Post is 
established by means of: 
❖ Telephone  

❖ Mobile  

❖ Port Announcement System  

❖ Wireless VHF / UHF Radio  

❖ E – Mail 
❖ Emergency Vehicle

 

❖  
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Communication between the Emergency Control Center and external authorities will be 
by: 
❖ Telephone  

❖ E – Mail  

❖ Fax  

❖ Emergency Vehicle 
 
 

3.14 PUBLIC AFFAIRS  
 
 
 
 

Director 
 
 

Emergency Control Centre 
 
 
 

Coordinator Corporate 
Communication 

 
 
 
 
 
Liaise with Govt. Authorities 

 
Hold Press Conference 

Release Statement to Press 
 
Emergency Control Centre  
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CHAPTER - 4 
 

EMERGENCY PLANNING 
 
 
 

 
4.01 DRILLS & TRAINING 

4.02 TRAINING 

4.03 EMERGENCY PLANS 

 4.3.1 CYCLONIC STORMS / HURRICANE 

 4.3.2 EARTHQUAKE 

 4.3.3 TSUNAMI 

 4.3.4 FLOOD 

 4.3.5 INDUSTRIAL UNREST 

 4.3.6 BOMB THREAT 

 4.3.7 WAR 

 4.3.8 FLOOD/WATER POISINING 

 4.3.9 FIRE 

 4.3.10 MAJOR RELEASE OF FLAMMABLE/TOXIC CHEMICALS 

 4.3.11    MAJOR RELEASE OF FLAMMABLE/TOXIC GASES 

 
4.3.12 

 
INCIDENTS INVOLVING TRANSPORTATION OF 
HAZARDOUS MATERIAL 

 4.3.13 MARINE EMERGENCY  
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4.01 DRILLS & TRAINING 
 
 

Emergency response drills are conducted once a month to ensure effective response by not only the 
staff within Adani Port complex but also by external aid members (as required). The participation & 
actions will depend on the level of emergency drill planned, as per following table:  

 

Drill Duratio Port Comple Distri Frequenc   Notes  
 n Leve x Level ct y      
  l  Level       

Siren 1 X -- -- Twice Test communication, check 
Testing Minut    in a availability of personnel and 

Drill e    Month evaluate response time.  
Emergenc 1 – 2 -- X -- Monthl Consists of interactive discussions 

y hours    y of  a  simulated  scenario  among 
Response      members  of emergency  response 

Drill      team   but   does   not   involve 
      mobilization of personnel   & 
      equipment    

4.02   TRAINING          
 
The importance of training to personnel involved in responding to any emergency scenario is 
recognized and acknowledged. The training to employees at APSEZ is as per following table: 

 
Course Duration New Existin  Frequenc   Notes  

  
Recruit g Staff  y  

    

      
           

Induction Training 4 Days X --  On   All employees on  
     joining  

 joining the organization         
         

     the   shall undergo the  
     organizati   training at Learning  
     on   Center  
           

 
4.03 EMERGENCY PLANS 

 
INDIVIDUAL PLANS ARE REQUIRED TO DEVELOP EMERGENCY PLANS AS PER 

GUIDELINES PROVIDED IN SAMPLE PLANS  
4.3.1 CYCLONIC STORMS / HURRICANE  
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Cyclonic storms/ hurricanes are intense depressions, which develop in tropical latitudes and are 

often the cause of very high winds and seas. The wind blows around the center of a tropical 

storm in a spiral flow inward, anti-clockwise in Northern Hemisphere and clockwise in Southern 

Hemispheres. Plan for tackling cyclonic storm/ hurricane can be broadly divided in following 

stages: 

Action By Activity 
  
   
PLANNING & PREPAREDNESS   

❑ Constitute Emergency Response Team(s) comprising of at least: 
      Port Key  
       Person

  - Port Engineer (01), Fire Team Member (01), Port Operators 
(02), Electrician (01) 

 
Note  
➢ Based on total strength of the individual plant, more than one team may be 

constituted.
  

➢ Each member of the team shall have a designated alternate member.  
❑ Maintain inventory of emergency items & supplies as necessary,  

including but not limited to: 
 Torches, Ropes, lines, wires, tarpaulins, plastic sheets, Tool  kit,  duct  

tapes, assorted gears, First aid box, Sand bags etc. 
➢ The list is subject to updating depending on the requirements of the 

individual plant.
 

 
❑ Liaise with HOD – ES for Civil & Mechanical Support (including 

supply of spares). 
 

❑ Liaise with HOD – HR for food stock, water, blankets & bedding and 
medicine. 

 

❑ Liaise with Port Operation Control.  
 
 
 
 
CYCLONIC STORMS/HURRICANE (Cont.) 

Action By  Activity 
   

ACTION BEFORE EFFECTIVE PERIOD   
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❑ Liaise with Site Main Controller 

Port Key Person 
 

❑ Mobilize Emergency Response Team(s). 
Note 
➢

 Members to be briefed about the emergency. 
➢

 Members to be informed that they may be required to stay at site during & after 
the emergency. 

❑ Release non-essential personnel.  
➢ Port key person reserves prerogative on the release of employees.  

➢ Personnel to be briefed on the possible time of return to work. 
 

❑ Initiate Port shut down based in: 
❖ Consultation with Site Main Controller.

 

❑ Audit Port area(s) for safety measures to ensure that: 
 

❖
 Loose items are secured. 

 

 Electric machinery is covered and protected against water ingress. 
❖

 Storm water drains are cleared of any obstructions. 
 

❑ Implement preventive  &  precautionary  measures  (including  but  not  
limited) to ensure: 

❖ Inventory of emergency supplies is maintained.  

❖ Material and equipment that can possibly be damaged by water ingress is 
elevated. 

❖ Windows & doors are weather tight.  

❖ Roof mounted equipment are braced.  

❖ Material & equipment that cannot be moved are covered.  

❖ Sandbags are placed in doorways where flooding from storm water can occur.
 

 
In flood as consequence of Cyclonic Storm/ Hurricane is 

anticipated, ensure: 

 
❖ Dyke valves of Hydrocarbon storage tanks are open.  

❖ Oil Spill Management Plan is actuated.  
 
 
 
 
 
 

 
CYCLONIC STORMS/HURRICANE (Cont.)  
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  Action By  Activity   
     

 ACTION DURING EFFECTIVE PERIOD   
 
Port Key 

❑ Stop   
 ❖ All field activities.   
 

Person 
     

  ❖ All permits to work.   
        

    Note   

    
➢

 All personnel to be notified against venturing out during effective period. 

    ❑ Ensure all personnel remain indoor, observant and be alert to: 
    ❖ Detect any damage to equipment or buildings.   
    

❖
 Development of unsafe conditions.   

 
Emergency 

 Note   
  ➢ In case of any emergency warranting immediate response, communicate  

Response 
   

    to Site Main Controller.   
 

Team 
     

         

    ❑ In consultation with Site Main Controller:   

    
❖

 Make all possible efforts to reach the site of incident/ damage. 
 Port Key  

Act appropriately to control prevalent incident/ damage. 
  

 Person  ❑   

             
ACTION AFTER EFFECTIVE PERIOD 

Port Key 
❑  Audit Port area(s) for damage assessment & prepare report 

  
Person &   
Emergency ❑ Undertake restorative measures & repairs based on audit report on: 
Response 

 

❖ Damaged equipment & buildings. 
Team 

 

❖ Unsafe conditions. 
  

Port 
Note Maintenance 
➢

 Clearance report to be submitted to Site Main Controller through Port Key Group  Person.   

Port Process ❑  Initiate restart up of the Port. 
  

Group   
    
 

 
CYCLONIC STORMS/HURRICANE (Cont.)  

Department Wise Emergency Action Plan for Cyclone  
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 Dry Cargo ❑ Remove all fine grained cargo stored at open storage yard and store at  
 Department   indoor warehouse.     
 

❑ Secure the fine grained cargo stored at open storage yards with Tarpaulin.  
    

   ❑  Stop all stevedoring activities, bring all Mobile Harbour cranes to shore,  
     safely park the cranes and down its booms.     
   ❑  Inform all contractors to remove all their equipment from jetty area and  
     safely park at shore, in case of crane down its boom.  
   ❑  Arrest all barge / ship loaders, and Mobile truck loading hoppers at its  
     wheel to prevent horizontal movement due to wind and secure from its top  
     by arranging guy ropes.     
   ❑  Stop loading / unloading of ship and measure the ship cargo quantities  
     along with clients surveyor and communicate Marine Dept. / shipping  
     agencies to take the ship to anchorage area.     
 Marine ❑ In coordination with dry cargo instruct all ship captains to take the ships  
 Department   anchorage.     
 

❑ Stop all activities at jetty area.     
       

   ❑  Ensure the jetty areas  are free  from loose and unsecured materials /  
     equipment.     
   ❑  Update all departments about the latest whether conditions.  
   ❑  Ensure TUG‘s are shored and secured.     
   ❑  Stop SPM operation remove pipes connections from the ship and conform  
     to maintain safe distance from SPM.     
 Liquid ❑ Stop loading / unloading of ship, take ullage with clients surveyor, detach  
 Terminal   hose  connections  with  the  shipping  vessels  and communicate  Marine  
   Dept. / Shipping agencies to take the ship to anchorage area.  
      

 Department ❑ Remove all loose materials and equipment from jetty area.  
   ❑  Stop all activities, remove all tanker Lorries from liquid terminal and do  
     not allow any tanker Lorries to enter the liquid terminal area.  
      
 Department Wise Emergency Action Plan for Cyclone     
      

 Container ❑ Stop  loading / unloading of ship  take stock  of  containers  along with  
 Terminal /   surveyor, and communicate Marine Dept. / Shipping agencies to take the  
   ship to anchorage area.     
         

 RORO ❑ Stop all activities and park the RTGC and RMQC at specified location  
 Department   and secure in all respect to prevent horizontal movement and topping.  
   Ensure crane operators come out of crane after safely parking the cranes.  
      

   ❑  Remove all loose materials and equipment‘s from Quay area.  
   ❑  Ensure the height of container stock piling safe withstand the wind force,  
     if it unsafe restrict the stock pile height.     
   ❑  Stop trailer loading and remove all trailer from CT and do not allow any  
     trailer to enter CT.     
   ❑  Secure the all cars stationed at buffer yard by putting blocks on all the  
     wheels.      
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  ❑  Close the gate ant stop allowing visitors and transport trucks either inward 

Security   or out ward.    
Department ❑  Ensure vehicles are parked at designed parking areas, with wheels are 

  

blocked. 
   

       
  ❑  Instruct all drivers to take shelter at canteens (concrete buildings).  
  ❑  Equip the fire tenders with rescue equipment, safely park the fire tenders 

Fire Department   and secure its wheel by providing blocks.      
❑ Stop all activities, park the cranes and equipment‘s at safe location, lower 

Project  the booms of cranes and secure them.    
Management Cell ❑ Ensure all erected structures are secured with  guy ropes and ties are 

 

provided. 
    

(PMC)      
❑ Remove all loose materials from top of buildings and structures or secure  

  them.      
 ❑  Ensure all workmen are sheltered at safe locations like canteens (concrete 
  buildings).     
 ❑  Secure the Jetty area piling rigs and cranes by tying with guy ropes. 
 ❑  Stop all project vehicle movements and ensure the vehicles are parked at 
  safe location with wheels are blocked.    
 ❑  Ensure the barge type floating cranes are off loaded and brought to shore 
  and its boom is downed.    
 ❑  Ensure all vehicles  and  cranes  are removed from break  water 
  embankments.     

 
 
 
4.3.2 EARTHQUAKE  
Earthquake is most likely to occur without pre-warning and so its severity and destructive 
potential are highly unpredictable. Earthquake can result in collapse of buildings, structures & 
elevated equipment, heavy casualties apart from fracture of underground pipelines and uprooting 
of energized wires etc. The plan to deal with earthquake can be divided in following stages: 

Action By  Activity 
PLANNING & PREPAREDNESS   

❑ Constitute Emergency Response Team(s) comprising of at least: 
     Port Key  
     Person

 ❖ Port Engineer (01), Fire Team Member (01), Port Operators 
(02), Electrician (01)   
➢ Based on total strength of the individual plant, more than one team may be 

constituted.
 

➢ Each member of the team shall have a designated alternate member.  
❑ Liaise with HOD – HR to identify control centers equipped with: 
❖

 Communication facilities. 
❖ Emergency vehicles/ equipment. 
❖ List of emergency contacts & suppliers.  
❖ Medical facilities. 

ACTION DURING EFFECTIVE PERIOD  
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Individuals 
❑ Do not panic. 
❑ Avoid standing near windows, external walls. 

   
❑ Stand near columns or duck under sturdy furniture. 

 

❑ Assemble at emergency assembly point. 
 

ACTION AFTER EFFECTIVE PERIOD 
 
Site Incident 
Controller 

 
 
 
 
 
Port Key  
Person 

 
❑ Take head count. Activate Port emergency plan. 
 

❑ Liaise with Site Main Controller for shut down of Port(s) if required. 
 

❑ Liaise with HOS – Fire Services to initiate search & rescue. 
 

❑ Liaise with – Occupational Health Center Services to provide first aid to 
the victims and remove causalities (if any). 

 

❑ Report at site. 
 

❑ Assess damage. 
 

❑ Undertake restorative measures & repairs. 
 

❑ Liaise with HOS –Occupational Health Centre to follow up on causalities. 
 
4.3.3 TSUNAMI  
Tsunami is Japanese for "harbor wave which is a huge ocean wave that can travel at speeds up to 
600 mi/hr (965 km/hr) can have heights of up to 30 m (98 ft), wavelengths of up to 200 km (124 
mi) and long periods, usually between 10 and 60 minutes. Sometimes incorrectly called a tidal 
wave, a tsunami is usually caused by an underwater earthquake or volcanic eruption and often 
causes extreme destruction when it strikes land. It is a series of waves which travel outward on 
the ocean surface in all directions in a kind of ripple effect. Since the waves can start out 
hundreds of miles long and only a few feet high, they would not necessarily be noticeable to a 
passing ship or a plane flying overhead. The plan to deal with Tsunami can be divided in 
following stages:  

Action By  Activity 
PLANNING & PREPAREDNESS   

❑ Constitute Emergency Response Team(s) comprising of at least: 
     Port Key Person

 Port Engineer (01), Fire Team Member (01), Port Operators 
(02), Electrician (01), Marine Control Officer (01), POC Officer (01), 
ISCR (01)  
➢ Based on total strength of the individual plant, more than one team may be 

constituted.
  

➢ Each member of the team shall have a designated alternate member.  
❑ Liaise with HOD – Security to identify control centers equipped with: 
❖ Communication facilities. 
❖ Emergency vehicles/ equipment (tugs, speed/mooring boat). 
❖ List of emergency contacts (ISCR, POC, Marine Control, Deputy PFSO, 

Port Security) 
❖ Occupational Health Facilities. 
 

ACTION DURING EFFECTIVE PERIOD  
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Individuals 
❑ Do not panic. 
❑ Avoid standing near to sea side. 

   
❑ Stand near columns or duck under sturdy furniture. 

 

❑ Assemble at emergency assembly point. 
 

ACTION AFTER EFFECTIVE PERIOD 
 

❑ Liaise with Site Main Controller for shut down of Port(s) if required. 
Site Incident ❑ Liaise with HOS – Security and HOS – Fire Services to search & rescue. 
Controller 

 

❑ Liaise with HOS – Occupational Health Center to provide first aid to the 
  

  victims and remove causalities (if any). 
 ❑ Report at site. 
 ❑ Assess damage. 
Port Key ❑  Undertake restorative measures & repairs. 
Person ❑  Liaise with HOD – Human Resources & Administration.  
4.3.4 FLOOD  
An overflowing of water onto land that is normally dry. A flood tide is an abundant flow or 
outpouring. It is a temporary rise of the water level, as in a river or lake or along a seacoast, 
resulting in its spilling over and out of its natural or artificial confines onto land that is normally 
dry. Floods are usually caused by excessive runoff from precipitation or snowmelt, or by coastal 
storm surges or other tidal phenomena. Floods are sometimes described according to their 
statistical occurrence. A fifty-year flood is a flood having a magnitude that is reached in a 
particular location on average once every fifty years. In any given year there is a two percent 
statistical chance of the occurrence of a fifty-year flood and a one percent chance of a hundred-
year flood. 

 
 

Action By  Activity 
PLANNING & PREPAREDNESS    

❑ Constitute Emergency Response Team(s) comprising of at least: 
     Port Key Person

 Port Engineer (01), Fire Team Member (01), Port Operators 
(02), Electrician (01) 

  
➢ Based on total strength of the individual plant, more than one team may be 

constituted.
 

➢ Each member of the team shall have a designated alternate member.  
❑ Liaise with HOD – HR to identify control centers equipped with: 
❖

 Communication facilities. 
❖

 Emergency vehicles/ equipment. 
❖

 List of emergency contacts & supplier 

 
❖

 Medical facilities. 
ACTION DURING EFFECTIVE PERIOD  
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Individuals 
❑ Do not panic. 
❑ Avoid standing near to sea side. 

   
❑ Stand near columns or duck under sturdy furniture. 

 

❑ Assemble at emergency assembly point. 
 

ACTION AFTER EFFECTIVE PERIOD 
 
Site Incident 
Controller 

 
 
 
 
 
Port Key  
Person 

 
❑ Liaise with Site Main Controller for shut down of Port(s) if required. 
 

❑ Liaise with HOS – Security and HOS – Fire Services to search & rescue. 
 

❑ Liaise with HOS – Occupational Health Center Services to provide first 
aid to the victims and remove causalities (if any). 

 

❑ Report at site. 
 

❑ Assess damage. 
 

❑ Undertake restorative measures & repairs. 
 

❑ Liaise with HOD – Human Resources & Administration.  
4.3.5 INDUSTRIAL UNREST  
Industrial relation between personnel and management may deteriorate because of any reason.  
Problems, which may arise due to industrial unrest, include: 
❖ Dharna/ Strike/ Hunger strike  

❖ Unofficial gatherings/ Gate meetings/ Forceful entry  

❖ Work to rule/ Go slow/ Disobedience  

❖ Gherao/ Rasta roko  

❖ Intimidation & Use of force  

❖ Support from local & criminal elements  

❖ Sabotage  
In such a scenario, to ensure smooth operation of Port, protection of lives and property, well-
coordinated effort is needed from all concerned. Plan to deal with industrial unrest can be 
broadly divided in following stages: 

Action By  Activity 
PLANNING & PREPAREDNESS   

❑ Constitute Emergency Response Team(s) comprising of at least: 
  Port Key Person

  
 Port Engineer (01), Fire Team Member (01), Port Operators 

(02), Electrician (01)  
Note  
➢ Based on total strength of the individual plant, more than one team may be 

constituted.
 

➢ Each member of the team shall have a designated alternate member.  
❑ Plan 8 hours shift. 

 

❑ Liaise with HOD – HR for food stock, water, blankets & bedding and 
medicine. 

INDUSTRIAL UNREST (Cont.) 
Action By Activity 
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ACTION BEFORE EFFECTIVE PERIOD 

Port Key Person 
❑ Liaise with Site Main Controller  
❑ Liaise with HOD – Security for security & vigilance requirements.  

    

  ❑ Liaise with HOD – HR for planning of accommodation of additional  
   personnel and transport for additional requirements of vehicle (if any).  
ACTION DURING EFFECTIVE PERIOD  

Port Key 
❑ Liaise with HOD – Security for  
❖ Strengthening security at sensitive points.  

Person 
   

 ❖ Ensuring protection of lives & property.  
    

  
❖

 Vigilance & patrolling.  
  ❖ Maintaining law & order.  
  ❑ Liaise with Site Main Controller for  
  ❖ Updates on the situation.  
ACTION AFTER EFFECTIVE PERIOD  

Port Key 
❑  Assess damage (if any).  

    
Person  ❑  Liaise with Site Main Controller for restoring normalcy.  

     

      

      

4.3.6 BOMB THREAT    
Bombs can have devastating effect not only on the Adani Port but also on neighboring areas. 
Hence, any threat received regarding plantation of the bomb shall be viewed seriously. Plan to 
deal with bomb threat can be divided in following stages: 

 
 Action By   Activity 
 PLANNING & PREPAREDNESS 
 
Port Key Person 

 ❑ Constitute Search Team(s) comprising of at least: 
  ❖ Port  Engineer  (01),  Fire  Team  Member  (01),  Port  Operators  (02), 
    

    Electrician (01) 
   Note 
   

➢
 Based on total strength of the individual plant, more than one team may 

    be constituted. 
   

➢
 Each member of the team shall have a designated alternate member. 

   ❑  Increase awareness in the Port personnel regarding threat perception (not 
    to handle suspicious objects, report suspicious movements by unknown 
    persons). 
 ACTION BEFORE EFFECTIVE PERIOD  
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❑ Inform all personnel to provide information regarding unidentified or 

Port Key Person suspicious objects/ persons. 
  

❑ Liaise with Port Operation Centre. 
 

❑ Liaise with HOD – Security for 
 

 Intensifying vigilance & patrolling.  
 Initiating bomb search. 

Making arrangements to minimize effects.  
Making arrangements for evacuation. 
 

ACTION DURING EFFECTIVE PERIOD  
❑ Liaise with Site Main Controller for any action to be taken on case to case 

Port Key Person 
 
 
ACTION AFTER EFFECTIVE PERIOD  

❑ Liaise with Site Main Controller for  restoring  normalcy  (if  bomb 
Port Key recovered/ no untoward incident occurs). 
Person 

 

 If blast occurs 
  

  ❑  Assess damage (if any). 
  ❑  Take restorative measures. 
  ❑  Liaise with Site Main Controller. 

 
4.3.7 WAR  
During an outbreak of war, bombarding by enemy planes at Mundra site can have devastating 
effects. Plan to deal with bomb threat can be divided in following stages: 

 
Action By  Activity 

PLANNING & PREPAREDNESS   
❑ Constitute Emergency Response Team(s) comprising of at least: 

     Port Key Person
 Port Engineer (01), Fire Team Member (01), Port Operators (02), Electrician 

(01) 
  

Based on total strength of the individual plant, more than one team may be 
constituted.

  

 
Each member of the team shall have a designated alternate member.  

❑ Make arrangements for camouflage the flares. 
 

❑ Liaise with HOD – Security to increase awareness in the Port personnel 
regarding war. 
     

ACTION BEFORE EFFECTIVE PERIOD  
❑ Liaise with Port Operation Centre. 

Port Key Person   ❑ Liaise with HOD – Security for 
 

❖ Intensifying vigilance & patrolling.  

ACTION DURING EFFECTIVE PERIOD  
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❑ Liaise with Site Main Controller for minimizing light (during night) 

Port Key  & obtaining updated information. 
Person 

  

 ❑ Liaise with HOD – Security for evacuation of non-essential personnel.    

ACTION AFTER EFFECTIVE PERIOD 

Port Key 
❑  Assess damage (if any). 
❑ Liaise with Site Main Controller to restore normalcy. 

Person 
  

   
     
4.3.8 FOOD/WATER POISIONING  
Plan to deal with food/ water poisoning can be divided in following stages: 

Action By  Activity 
PLANNING & PREPAREDNESS   

❑  Liaise with HOS – Occupational Health Services: 
Port Key Person   ❖ To impart training regarding food/ water poisoning. 
 

❖ For supply of medicines, saline water etc.  

ACTION DURING EFFECTIVE PERIOD  
❑ Liaise with Site Main Controller & HOS – Occupational Health Services 

Port Key 
Person ❖ Identify the contaminant source. 
  

❖ Seize contaminated material.  

❖ Take preventive measures to avoid recurrence.  

❖ Inform all concerned.  

❖ Arrange sample analysis & alternate supplies.  

❖ Arrange medical assistance to the victims.  

ACTION AFTER EFFECTIVE PERIOD   
❑ Liaise with Site Main Controller & HOS –  Occupational Health 

Port Key  Services to: 
Person 

  

   
Conduct epidemiological investigation to identify the cause.     

  Take preventive measures to avoid recurrence. 
   Follow up on causalities. 
4.3.9   FIRE / Chemical Tank Farm Fire 

   
Plan to deal with fire can be divided in following stages: 

 
Action By  Activity 

PLANNING & PREPAREDNESS   
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❑ Constitute Emergency Response Team(s) comprising of at least: 

     Port Key Person
 Port Engineer (01), Fire Team Member (01), Port Operators 

(02), Electrician (01)  
 
➢ Based on total strength of the individual plant, more than one team may be 

constituted.
  

➢ Each member of the team shall have a designated alternate member.  
❑ Liaise with HOS – Fire Services to: 
❖ Maintain adequate fleet of fire tenders & firefighting equipment. 
❖ Maintain patrolling to eliminate potential sources of fire hazard. 
❖ Impart regular refresher training to auxiliary fire squad members.  

 
 

ACTION DURING EFFECTIVE PERIOD  

Emergency 
❑ Activate alarm. Try & contain fire. 
❑ Liaise with Site Main Controller, HOS – Fire and HOS – Occupational 

Response 
 

 Health Services to: 
Team 

 

❖ Evacuate non-essential personnel. 
  

 
❖

 Ensure search & rescue 
 ❖ Ensure causalities receive attention. 

❑ Liaise with HOD – Security to restrict movement in affected area. 
 

ACTION AFTER EFFECTIVE PERIOD 
 
Emergency 
Response 
Team 

 
❑ Assess damage. 
 

❑ Implement fire preventive measures. 
 

❑ Undertake restorative measures & repairs. 
 

❑ Liaise with HOS – Occupational Health Services to follow up on 
causalities. 

 
4.3.10 MAJOR RELEASE OF FLAMMABLE/TOXIC CHEMICALS AT CHEMICAL 
TANK FARM (Including night operations)  
Plan to deal with major release of flammable/ toxic chemicals can be divided in stages: 

Action By Activity  
PLANNING & PREPAREDNESS  

❑ Constitute Emergency Response Team(s) comprising of at least:  
      Port Key Person ❖ Port Engineer (01), Fire Team Member (01), Port Operators 

(02), Electrician (01)  
➢ Based on total strength of the individual plant, more than one team may be 

constituted.
 

➢ Each member of the team shall have a designated alternate member.  
❑ Maintain under flow baffle, over flow baffle, blocking gates & dykes. 
❑ Liaise with HOD – QHSE for: 
❖ Conducting regular audits.  

❖ Training of persons regarding various aspects of spillage.  

❖ Identifying locations to set up blockages.  
❑ Liaise with HOS – Fire Services for acquiring equipment for recovery.  
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ACTION BEFORE EFFECTIVE PERIOD 

 ❑ Control, block or contain flow of spillage. 
Emergency ❑ Suspend all hot work in the vicinity & isolate electric powers to affected 
Response  area(s). 
Team ❑ Recover or direct spill material to effluent pit. 

❑ Liaise with HOS – Fire/ Occupational Health Services to:  

 ❖ Evacuate non-essential personnel. 
 ❖ Administer first aid to victims. 
 ❑ Liaise with HOD – Security to restrict movement in the area. 
 ❑ Liaise with Site Main Controller for external assistance required (if any). 
ACTION AFTER EFFECTIVE PERIOD 

 ❑ Assess damage. 
Emergency ❑ Implement fire preventive measures. 
Response ❑ Undertake restorative measures & repairs. 
Team ❑ Liaise  with  HOS  –  Occupational  Health  Services  to  follow  up  on 

 causalities.    
 
 

Onshore Oil Spill Collection Plan  
Onshore Oil spills are classified into three categories 

❑ Leakage within the enclosure and oil spill is retained by the dyke wall. 
❑ Leakage from the pipe lines. 
❑ Leakage from the tanker truck carrying the oil.  

Facilities available  
❑ As the enclosure tanks are stored with various oil products the bund walls are 

provided to retain the product individually for every tank. 
❑ For the storage of spilled product, slop tanks are available in each enclosure. 
❑ 2 nos. Portable pumps of intrinsically safe are available. 
❑ The tank farm drain point valves are kept closed. 
❑ Pipe lines are available to transfer the spilled product to slop tank.  
❑ Spill collection kit is available. (6 nos. Drip trays, 4nos. Empty barrels, 4nos. 

Carboys, 4nos. Funnels, 2nos. Barrel shifting trolleys and 10nos. Soaking pads, 
4 nos. Bonding wire with clamps 20mts long). 

❑ Emergency response team to collect the spilled oil is available in each shift. 
❑ PPE‘s are available.  

Leakage within the enclosure and oil spill is retained by the dyke wall  
Sr. No. Corrective Action Action By 

1. Inform Security and stop all vehicles entering the Liquid Terminal LT Shift 
 and stop all vehicles inside and remove unwanted workmen from the Incharge/ 
 liquid terminal. Security 

2. Inform and assemble the Emergency Response Team at spillage site. LT Shift 
  Incharge 

3. Ensure necessary PPE‘s are worn by the emergency response team. LT Shift 
  Incharge 

4. Shift the intrinsically safe portable pump to nearby location to LT Shift 
 facilitate pumping of the product to slop tank. Incharge  
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5. Shift the spill collection kit to the location. LT Shift 
  Incharge 

6. Inform fire department to perform standby with firefighting facility. LT Shift 
  Incharge 

7. Lay the pump suction line foot valve in the pool of spilled liquid. LT Shift 
  Incharge 

8. Connect the pump discharge line to pipe line network leading to slop LT Shift 
 tank. Incharge 

9. Ensure jumpers/ bonding is provided if other than wire breaded hose LT Shift 
 is used or PVC/ Rubber hoses are used (from foot valve to pump & Incharge 
 pump to pipe line).    

10. Give power supply to the pump and run the pump. LT Shift 
  Incharge 

11. Switch off the pump once the spilled oil level goes below the foot LT Shift 
 valve and air sucks in. Incharge 

12. Collect the remaining oil with the help of soaking pad, carboys and LT Shift 
 put it in barrels. Incharge 

13. Pump the oil collected in barrels to slop tank. LT Shift 
  Incharge 
Leakage from the pipe lines during pipeline transfer operation     
Sr. No. Corrective Action Action By 

1. Stop the leakage by switching off the pump. Arrest the leakage by LT Shift 
 closing the valve or plugging the leakage point. Incharge 

2. Inform security and establish security posts at the junction of roads LT Shift 
 where the pipe line is leaking. Incharge/ 
  Security 

3. Road blockage shall be established at least 200mts away from the Security 
 leakage point.    
     

4. Ensure vehicles are stopped or rerouted 200mts away from leakage Security 
 

 

 
 point.    

5. Do not allow to switch on or switch off any electrical equipment Security 
 within 200mts radius of leakage point.    

6. Do not allow mobile phones within the radius of 200mts. Security 
7. Inform fire department to perform standby duty with fire fighting LT Shift 

 facility. Incharge 
8. Inform and assemble the Emergency Response Team at spillage site. LT Shift 

  Incharge 
9. Ensure necessary PPE‘s are worn by the emergency response team. LT Shift 

  Incharge 
10. Shift the spill collection kit to the location. LT Shift 

  Incharge 
11. With the help of soaking pad collect the spilled oil in carboys and LT Shift 

 barrels. Incharge 
12. Shift the barrels to waste oil storage area and dispose it through LT Shift 

 vendors. Incharge 
13. Put sand or saw dust and clean the area. LT Shift 

  Incharge  
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14. Take action to permanently arrest the pipe line leakage. LT Shift 
  Incharge 
Leakage from the tanker truck carrying the oil / chemicals  

1. Arrest the leakage by closing the particular tanker compartment LT Shift 
 valve or plugging the leakage point. Incharge 

2. Inform security and establish security posts at the junction of roads LT Shift 
 where the tanker truck is parked. Incharge/ 
  Security 

3. Road blockage shall be established at least 200mts away from the Security 
 leakage point.  

4. Ensure vehicles are stopped or rerouted 200mts away from the Security 
 leakage point.  

5. Do not allow to switch on or switch off any electrical equipment Security 
 within 200mts radius of leakage point.  

6. Do not allow mobile phones within the radius of 200mts. Security 
7. Inform fire department to perform standby duty with fire fighting LT Shift 

 facility. Incharge 
8. Inform and assemble the Emergency Response Team at spillage site. LT Shift 

  Incharge 
9. Ensure necessary PPE‘s are worn by the emergency response team. LT Shift 

  Incharge 
10. Shift the spill collection kit to the location. LT Shift 

  Incharge 
11. With the help of soaking pad collect the spilled oil in carbouys and LT Shift 

 barrels. Incharge 
12. Shift the barrels to waste oil storage area and dispose it through LT Shift 

 vendors. Incharge 
13. Put sand or saw dust and clean the area. LT Shift 

  Incharge   
In all emergencies LT Shift incharge shall inform QHSE department and QHSE department 
shall monitor everything is happening as per the action plan and guide where ever required. 
For the purpose of Emergency Response Team HOD Liquid Terminal shall ensure at least 
two staffs are identified and they are available in each shift. The work force for collecting 
the spill is arranged by stopping some of the LT activities and also can be obtained from Fire 
Department.   
Fire department shall spare at least four persons (firemen) for spill collection purpose and 
they shall work under the guidance of LT shift incharge.   
Fire department shall also perform standby duty with firefighting arrangements during the 
entire course of spill collection operation.  

4.3.11 MAJOR RELEASE OF FLAMMABLE/TOXIC GASES AT CHEMICAL TANK 
FARM (Including night operations)  
Plan to deal with major release of flammable/ toxic gases can be divided in following stages: 

Action By  Activity 
PLANNING & PREPAREDNESS   
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❑ Constitute Emergency Response Team(s) comprising of at least: 

     Port Key Person
 Port Engineer (01), Fire Team Member (01), Port Operators 

(02), Electrician (01) 
 

Note  
➢ Based on total strength of the individual plant, more than one team may be 

constituted.
  

➢ Each member of the team shall have a designated alternate member.  
❑ Maintain pressure relief valves & vents. 

 

❑ Identify location to isolate, redirect the lines to flares or re-circulation. 
 

❑ Liaise with HOD – QHSE for: 
❖ Conducting regular audits.  

❖ Training of persons regarding various aspects gas leakage.  
❑ Liaise with HOS – Fire Services for personnel protective equipment. 

 

ACTION DURING EFFECTIVE PERIOD 
 
Emergency 
Response 
Team 

 
❑ Control, block or contain leakage. 
 

❑ Suspend all hot work in the vicinity & isolate electric powers to affected 
area(s). 

 

❑ Isolate and redirect the lines to flares or re-circulation. 
 

❑ Liaise with HOS – Fire/ Occupational Health Services to: 
❖ Evacuate non-essential personnel.  

❖ Administer first aid to victims.  
❑ Liaise with HOD – Security to restrict movement in the area. 
 

❑ Liaise with Site Main Controller for external assistance required (if any). 
 
ACTION AFTER EFFECTIVE PERIOD 

 ❑ Assess damage. 
Emergency ❑ Implement fire preventive measures. 
Response ❑ Undertake restorative measures & repairs. 
Team ❑ Liaise with Coordinator – Occupational Health Services to follow up on 

 causalities.   

    
4.3.12 INCIDENTS INVOLVING TRANSPORTATION OF HAZARDOUS MATERIAL 
  
Various hazardous materials are normally transported to and from Adani Port by tank lorries. 
These tank lorries have the potential to mechanical failures & road incidents (within and/ or 
outside the complex) resulting in the possible scenarios viz. spillage, leakage, fire & explosion 
that might pose an imminent danger to vehicular traffic and surrounding populations [mostly in 
built-up areas] apart from threat to an environment. The plan to deal with transportation 
incidents involving hazardous material may be divided in following stages: 

 

Action By  Activity 
PLANNING & PREPAREDNESS   
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❑ Constitute Emergency Response Team(s) comprising of at least:  
       Port Key Person ❖ Port Engineer (01), Fire Team Member (01), Port Operators 

(02), Electrician (01)  
➢ Based on total strength of the individual plant, more than one team may be 

constituted.
 

➢ Each member of the team shall have a designated alternate member.  
❑ Collect information about the product and specification/ design of the 

tanker for the product. 
❑ Liaise with HOD – Security for: 
❖ Ensuring safety equipment & fitness certificates are valid.

  

❖ Auditing the tankers.  

❖ Awareness program for transporters, drivers‘etc.  
ACTION DURING EFFECTIVE PERIOD  

❑ Liaise with HOD – Security/ Driver/ Transporter to: 
Emergency        ❖ Ascertain extent of damage and impact. 
Response ❖ Control, block or contain leakage. 
Team ❖ Inform various agencies. 

❖ Request for assistance.  

 ❖ Restrict movement in the affected area. 
ACTION AFTER EFFECTIVE PERIOD  

 ❑ Assess damage. 
Emergency ❑ Undertake restorative measures & repairs. 
Response ❑ Liaise  with  HOS  –  Occupational  Health  Services  to  follow  up  on 
Team  causalities 
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4.3.13 MARINE EMERGENCY 
 
Shipping fleet operates outside the premises of Adani Port and is subject to international, 
national and local rules. Marine emergencies are classified into: 
 
On-shore Emergency (Nature I & Nature II) 
❖ May occur in Jetty/ Shipping Division area.

 
 

❖ Shall be handled as per the Adani Port Emergency Action Plan.  

❖ Senior most functionaries to take charge as Emergency Coordinator (Site Incident Controller).
 

 

❖ Radio Room shall function as Marine Control Center. 

 
On-site Emergency (Nature I - Level-I or Nature I – Level II) 
❖ May occur on board APSEZ vessels (not requiring external help)

 
 

❖ Master shall assume charge on board vessel  

❖ Senior most functionaries to take charge as Emergency Coordinator (Site Incident Controller).
 

 
 
Off-Site Emergency (Nature-II) 
❖ Shall be handled as per Contingency Manual & Single Point Mooring Operations Manual.

 
 

❖ Master shall assume charge on board vessel.  

❖ Senior most functionaries on shore to take charge as Emergency Coordinator (Site Incident 
Controller).

 

 
In case of an Oil Spill, the action plan shall be as per “Oil & Chemical Spillage Response 
Plan” During any of the above-classified marine emergencies: 
 

MARINE EMERGENCY (Cont.) 
❖ During working hours  

❑ Key Person or senior most functionary to assume charge of Site Incident Controller 
 

❑ Next senior most functionary to assume charge of Deputy Site Incident Controller 
 

❑ Coordinators to report at Site Shift Managers Office 
❖ During silent hours  

❑ Radio Officer in duty to assume charge of Site Incident Controller 
 

❑ Shift Officer to assume charge of Deputy Site Incident Controller 
 

❑ Coordinators to report at Site Shift Managers Office 
❖ Oil & Chemical Spillage Response Plan
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CHAPTER – 5 
 
 

EMERGENCY PREPAREDNESS 
 
 
 
 
 

5.01 FIRE FIGHTING FACILITIES AVAILABLE WITH ADANI PORT, 

MUNDRA 
 

5.1.1 FIRE FIGHTING SYSTEM AT THE JETTY 
 

5.1.2 LIQUID TERMINAL 
 

5.1.3 DRY CARGO AREA 
 

5.1.4 TERMINAL – 2: 
 

5.1.6 CONTAINER TERMINAL – 3 [SOUTH BASIN]: 
 

5.1.7 TERMINAL – 1: 
 

5.1.8 WEST BASIN: 
 

5.1.9 ADANI HOUSE & PUB: 
 

5.2.0 SAFETY EQUIPMENTS & PERSONAL PROTECTIVE EQUIPMENTS 

AVAILABLE WITH ADANI PORT 
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5.01 FIRE FIGHTING FACILITIES AVAILABLE WITH ADANI PORT, 

MUNDRA 
Adequate firefighting systems are provided for protection of berths, buildings and facilities of the 
port. The firefighting facilities are based upon TAC and NFPA guidelines. 
 
The pumps and fire water pipe network system are provided to serve hydrants suitably located around 
the entire premises with Extinguishers, Hydrants, Hose boxes and Monitors. The Fire & Safety staff 
of the Adani Port covers the entire premise and provides suitable fire protection coverage with 
mobile equipment, personnel, etc. The capacity of the fire water system is sized to fight a fire hazard 
at the proposed berth. A general guideline for the fire hydrant system is as given below: 
 
5.1.1 FIRE FIGHTING SYSTEM AT THE JETTY 
 
The firefighting systems at all the berths are designed to be combined with foam concentrate systems. 
08 Water/Foam Monitors are installed on the four berths, so that the manifold area of the maximum 
tanker size (including the tanker drift movements) is included in their throw pattern. An additional 
Jumbo Jet Water Curtain Nozzle installed at berth no. 01 & 02 to isolate the Valve manifold area or 
the tanker, in case of fire at one or the other. 

 Adequate foam storage is provided to ensure firefighting in all areas for a minimum period as in 
accordance with Indian Standards or NFPA but on no account less than 30 minutes. 
 All the firefighting systems is designed in accordance with the Indian and NFPA standards.   
The system follows the minimum design criteria as stipulated in the Guidelines, which are 
summarized hereunder: 

 
➢ In case of fire, the ship will be towed to the open sea and the firewater protection for the ship 

will be treated as first aid until towing is done. 
➢ One single largest risk is considered for providing fire protection facilities. 

 

➢ Sea water, which is available at the location, will be conveniently used. 
 

➢ As port terminals handling ships of size less than 50,000 DWT, one set of firewater pumps are 
provided this will cater to both monitors as well as hydrant service and water curtains. 

 

➢ The firewater pressure system is designed for a minimum residual pressure of 7 kg/m2 at the 
hydraulically remotest point of application in the terminal. 

 

➢ Fire water flow rate will be the aggregate of the following: 
 

➢ Water flow for Water/Foam Monitors for protection of loading arms/piping manifold and ship; 
 

➢ Water flow for areas segregation through water curtains between ship and loading arms and 
hydrant service. 

 

➢ The water network laid to ensure multi-directional flow wherever possible. Isolation valves are 
provided in the network to enable isolation of any section of the network.  
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The major components of the firefighting system for the berths are as follows: 
 

1. Monitors:  
Two monitors with an adequate capacity with suitable horizontal throw. The positions of the 
monitors are so designed to cover the entire area of largest tanker berthed at Jetty. 

 
2. Curtain nozzles:  

These nozzles are provided between unloading arms and the tanker at berth no. 01 & 02 for 
segregation of the two with a water curtain. 

 
3. Water hydrants:  

Water hydrants are stand post type and are double headed. One hydrant post is provided for 
every 30 meters length on the jetty. These are located alongside berths for easy accessibility. 6" 
hydrant heads with standard twin 63 mm hydrant valves are used. 

 
4. Mobile Monitor:  

One unit of Mobile Monitor with 800 ltrs foam in tank kept at jetty to reinforce firefighting 
system during handling of Chemicals /Hydrocarbons. 

 
5. Foam-concentrate drums are provided for the foam monitors (with 3% concentrate). A total of 

3310 ltrs of AR-AFFF concentrate are stored in easily cartable Jerry cans of 20-ltrs and 200 ltrs 
capacity drum kept at Marine Terminal. 

 
6. Firewater network ring main is of 300 mm diameter. 

 
 
 
5.1.2 LIQUID TERMINAL 
 
 
Presently there are 97 tanks at Liquid Terminal and the area of the tank farm is divided in three zones. 
They are CTF (61 fixed roof tanks), POL (8 tanks including two floating roof tank), EOL (25 fixed 
roof tanks) and Bitumen Terminal (3 fixed roof tanks) The Firefighting systems at the Liquid 
Terminal area is fully approved by the TAC. It is designed to meet the demand of two major fires at 
distinct locations. The essence of the systems is quick knock down of fire at the earliest instance. The 
firefighting systems consists of six electric pumps, four diesel pumps and two Jockey pump and ring 
main of 300/250 mm dia. each tank of CTF, POL and Bitumen Terminal is protected with devoted 
foam and water protection system. All the loading bays and enclosure are suitably covered with Water 
Monitors and Hydrants. 
 
The major components of the firefighting system for the Liquid Terminal is as follows:  
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a. Foam Pourers:  

All the fixed roof & floating roof tanks of CTF, POL & Bitumen Terminal are covered by 
Foam Pourer System. The Foam could be operated by quick opening type butterfly valve 
positioned near each tank. In case of bitumen tanks foam have to feed in the line from external 
source. 

 
b. Water Spray Rings:  

All the tanks of CTF and EOL are protected by medium velocity water spray system all 
around the tanks. The discharge rate of water spray is 3 lpm/m2 for the effective cooling 
against radiation heat. The water sprays are also operated by quick opening type butterfly 
valves. 

 
c. Water Monitors:  

All the Loading Bays, Tank enclosures are adequately covered by the Water Monitors. The 
water monitors are strategically positioned to cover maximum area. the monitors are manually 
operated by the valves placed with each monitor. 

 
d. Hydrants:  

Double headed Hydrants are evenly positioned all over the Terminal area in accordance with 
TAC and NFPA guidelines 

 

 
5.1.3 DRY CARGO AREA 
 
The Dry Cargo area is the zone of moderate risk hence only fully pressurized Hydrant system is 
provided. The well designed Single and Double outlet type hydrant posts are located all around the 
open storage yards and the covered godowns. 
 

a. Hydrants:  
All the open and covered type of storage areas are covered by Single or double type Hydrant 
posts. The hydrant system is kept fully pressurized at 7 Kg/cm2 with a minimum operating 
pressure of 6 Kg/cm2 at any point in the system. 

 
FIRE STATION  

 
The Fire station is the nerve center of the Fire concerned matters. The Fire Station Control Room is 
continuously 24 hours a day, 365 days a year. The control room is equipped with modern 
communication gadgets like, Wireless set, internal telephone & Mobile phones. Apart from the 
communication systems, the Fire fighting vehicle Foam Tender and Fire Engine are also stationed 
there. All sorts of firefighting equipment and appliances are stowed in the Fire Station.  
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The bellow given is the list of some of the equipment’s stowed at Fire Station. 
 
➢ Spare fire extinguishers and foam compound drums

 
 

➢ Delivery Hose pipe  

➢ Different types of Branch Pipes & Foam making equipment.  

➢ First aid Firefighting extinguishers  

➢ Mobile Foam Monitors  

➢ Foam Mobile Units  

➢ Fire suits  

➢ First aid kit  

➢ Safety belts  

➢ Ropes  

➢ Cutting tools  

➢ SCBA  

➢ Safety helmets 
PPEs - goggles, Apron, shoes, gloves, nose mask, gumboots 
 
 
5.1.4   TERMINAL – 2:   

Fire Control Room : Fire Station 
Emergency Siren : 1.6 km range manually operated siren 
Fire Control Plan : As Mentioned Below  

 

Fire Pump: 273 m3/hr discharge X 02 nos. of Vertical Turbine Diesel Driven Pump and 30 
m3/hr discharge X 01 no. of Vertical Turbine Electric Driven Jockey Pump for fire prevention at 
Terminal- 2 and back-up yard. 

 
Fixed Fire Fighting System: 14 no. of Double Headed Fire Hydrant at jetties, 18 nos. of Single 
Headed Fire Hydrants at Terminal – 2 back-up yard and 10 nos. of Delivery Hose kept at pump 
house for fire prevention. 

 
Fire Extinguishers:  
Dry Chemical Powder Fire Extinguishers: 03 no. of 50 kg., 20 no. of 10 kg., 10 no. of 2 kg  
CO2 Fire Extinguishers: 15 no. of 4.5 kg. 

 
 
5.1.5 CONTAINER TERMINAL – 2 [ADANI MUNDRA CONTAINER 

TERMINAL]: 
 

Fire Control Room 
Emergency Siren  

 
:  
: 

 
Fire Station  
1.6 km range manually operated siren 
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Fire Control Plan : As Mentioned Below  

 

Fire Pump: 273 m3/hr discharge X 1 no. of Vertical Turbine Electric Driven Main Pump and 
273 m3/hr discharge X 01 no. of Vertical Turbine Diesel Driven Pump and 25 m3/hr discharge 
X 1 no. of Vertical Turbine Electric Driven Jockey Pump for fire prevention at AMCT. 

 
Fixed Fire Fighting System: 33 no. of Single Headed Fire Hydrant, 10 no. of Water Monitors 
and 20 nos. of Delivery Hose with Hose Station for fire prevention. 

 
Fire Extinguishers:  
DCP Fire Extinguishers: 40 Nos. (2 kg), 10 Nos. (9 kg), 5 Nos. (10 kg), 3 Nos. (50 
kg) CO2 Fire Extinguishers 70 no. (4.5 kg), 24 (3.5 kg) for QC, RTG, Other Area. 

 
 
 
5.1.6 CONTAINER TERMINAL – 3 [SOUTH BASIN]: 
 
 
 

Fire Control Room 
Fire Control Plan  

 
 
 
:  
: 

 
 
 
Fire Station  
As Mentioned Below 

 
Fire Extinguishers: for for QC, RTG and other area CT 3.  
CO2 Fire Extinguishers: 65 Nos (2 kg), 45 Nos (4.5 Kg) for for QC, RTG and other area CT 3.  
DCP Fire Extinguishers: 40 Nos (2 kg), 13 Nos (5 Kg), 10 Nos (10 Kg) 

 
Fire Tender: Multipurpose Fire Tender 

 

 
5.1.7 TERMINAL – 1: 

 
 
 

Fire Control Room : Fire Station 
Emergency Siren : 5 km range manually operated siren 
Fire Control Plan : As Mentioned Below  

 

Fire Pump: 273 m3/hr discharge X 02 nos. of Vertical Turbine Diesel Driven Pump and 30 
m3/hr discharge X 01 no. of Vertical Turbine Electric Driven Jockey Pump for fire prevention at 
Terminal- 1. 

 
Fixed Fire Fighting System:  
33 no. of Double Headed Fire Hydrant at jetties, at Terminal – 1 and 70 nos. of Delivery Hose 
kept at pump house for fire prevention. 8 no. of Water / Foam Monitor.  
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Fire Extinguishers:  
DCP Fire Extinguishers: 16 no (50 kg). 15 no (10 kg), 8 no (2 kg)  
CO2 fire extinguishers: 12 no (4.5 kg) 

 
 
 
5.1.8  WEST BASIN:   

Fire Control Room : Porta Cabin, Fire Station 
Emergency Siren : 1 at SS – 1 Building [Range 1.6 km], 

  Manual Siren [Range 1.6 km] at Fire 
  Station 

Fire Control Plan : As Mentioned Below  
 

Fire Pump: 273 m3/hr discharge X 2 no. of Horizontal end suction type Electric Driven Main 
Pump and 273 m3/hr discharge X 01 no. of Horizontal end suction type Diesel Driven Pump 
and 10.8 m3/hr discharge X 1 no. of Back pull out type Electric Driven Jockey Pump for fire 
prevention at West Basin. 

 
Fixed Fire Fighting System: 122 no. of Single Headed Fire Hydrant, 99 no. of Water Monitors 
and 250 no. of Delivery Hose for fire prevention. 

 
Fire Extinguishers:  
DCP Fire Extinguishers: 16 no (50 kg). 15 no (10 kg), 8 no (2 kg)  
CO2 fire extinguishers: 12 no (4.5 kg) 

 
Fire Tender:  
   

o  Water Tank capacity (in built) - 6000 liters 
o Pump discharge - 2250 LPM 
o Aluminized Suit - 01 no. 
o Water Jel Blanket - 01 no. 
o Delivery Hose - 20 nos. 
o  35‖ Aluminium Extension Ladder - 01 no.  
o Self-contained Breathing Apparatus Set - 03 no.    
Other firefighting related equipment. 

 
5.1.9 ADANI HOUSE & PUB :
 

Fire Control Room 
Emergency Siren  

 
:  
: 

 
Fire Station  
Adani house & PUB 
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Fire Control Plan : 

Fire Pump:  
    
96.10 m3/hr discharge X 01 no. of Electric Driven Main Pump,  
10.8 m3/hr discharge X 01 no. of Electric Driven Jockey Pump for fire prevention. 

 
Fixed Fire Fighting System:  
- Adani House: 9 nos of Single Headed Fire Hydrant, 5 nos of Hose Reel Hose, 18 nos of 

Delivery Hose kept at Adani House.  
- PUB: 19 nos of Single Headed Fire Hydrant, 15 nos of Hose Reel Hose, 38 nos of Delivery 

Hose. 
 

Fire Extinguishers:  
- DCP Fire Extinguishers: 22 nos of 10 kg  
- CO2 Fire Extinguishers: 40 nos of 4.5 kg, 8 nos of 9 kg, 2 nos of 22.5kg 

 
Auto Flooding System: NAF S125 Flooding System at IT Server Room and UPS Room 
connected with Fire Detection System to protect from fire. 

 
Fire Detection System:  
- Smoke Detector System in Entire Adani House.  
- Separate Fire Alarm System for PUB buildings 

 

 
5.2.0 SAFETY EQUIPMENTS & PERSONAL PROTECTIVE 

EQUIPMENTS AVAILABLE WITH APSEZ  
 

 
HAZARD KIT  
The following items of hazard kits are under procurement/have been procured.  
Protective Clothing  
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- Chemical protective suits  
- Proximity suit  
- Neoprene 14" gloves  
- Natural rubber gloves  
- Surgical gloves  
- High voltage lineman's gloves  
- Overalls  
- Goggles (polycarbonate lens)  
- Hardhats with headband suspensions  
- Face shield (full) 10-x19-x.060  
- Boots (neoprene, steel toe and modsole)  
- Safety harness  
- Ear Muffs 

 
Breathing Apparatus  

- Emergency Oxygen Bottles.  
- Positive pressure self contained breathing apparatus  
- Spare cylinders  
- Full-face cartridge type respirators 

 
Leak Control Equipment  

- Drums  
- Epoxy kit  
- Patch Kit  
- Wooden plug kit  
- Rubber plug kit  
- Mastic 

 
First Aid Equipment  

- Extinguishers capable for handling Class A, B, C and D fires.  
- First aid kit (36 units)  
- Resuscitator (B.W.S. CPR Portable with aspirator P/N 900 0 002 - 111 - 01 woolen fire 

blankets. 
 
Miscellaneous  
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- Teflon thread tape  
- Electrical tape  
- Pipe pieces, assorted.  
- Pipe union, assorted.  
- Pipe caps, assorted Hose clamps, assorted.  
- Saddle clamps, assorted.  
- Couplings (galvanized), assorted.  
- Hand cleaner (waterless)  
- Flashlight (NS)  
- Reflective triangles  
- Quick setting cement  
- Frontier barriers & safety cones. 

 
Absorbents and Containers  

- Absorbent pads  
- Plastic can liners / bags  
- Recovery drum sets  
- Diatomaceous earth bag  
- Sponges 

 
Monitoring Equipment  

- Combustible gas detector (Explosive meter, Range:0-100 LEL & 0-5ppm)  
- Oxygen detector (0-25% oxygen, PAC III, Drage make)  
- Organic vapour detector (PAC III, Drager make)  
- pH paper (0-14) (Ydrin, 1/2 x 50 with dispenser)  
- Indication wind system AC-DC recording cup & vane anemometer with meter 

telescoping mast. 
 
Miscellaneous  

- Portable flood lights (4 Nos.)  
- Emergency suits (2 Nos.)  
- SCBA - 4 Nos.  
- Loud Hailer (battery operated)  
- Portable DCP extinguisher  
- Emergency Rescue Cage 

 
Tools and hardware  
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- Drill (electrical)  
- Drill set, assorted sizes (short length)  
- Drill set, assorted sizes (length)  
- Punch set, assorted sizes  
- Wire brush  
- Paint brushes  
- Tape measure steel tape  
- Foot ruler (metal)  
- Welding kit  
- Pipe cutters  
- Drum trolleys  
- Chemical buckets  
- Dust pans  
- Hacksaw  
- Hacksaw blades 

 
Oxygen Trauma, First-Aid & Emergency Box Kit (Medical)  

- Oxygen Cylinder  
- Water Jel Blankets  
- Rescue Blankets  
- Oxygen breathing kit  
- Instant Glucose  
- Paramedic Scissors  
- Forceps  
- Gloves  
- Ring cutter  
- Cervical collar  
- Eye pads  
- Tourniquets  
- Multi-trauma dressings  
- Adaptec dressing  
- Flexible Bandages  
- Pocket Masks - Eyewash bottle  
- Bag mask resuscitator  
- Portable respirator  
- Portable lamps / torches  
- Mouth-to-mask  
- Blood pressure Equipment 

 
Adequate number of fire tender  
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- There are three nos of fire tenders one is Foam Tender with water, foam, DCP and CO2 
facility having a centrifugal fire pump. Pump is of gunmetal and stainless steel also with 
60 mtrs. long hose and nozzle provided above the pump panel. 

 
- CO2 gas cylinders of sufficient capacity are mounted for expelling the75 kg DCP 

extinguishers. The foam tender also carries 6 x 22.5 kg. nos. of CO2 Cylinder. 
 

- Water Tender of 12000 ltrs water capacity with adequate numbers of firefighting 
equipment and rear mounted portable pump of 450 ltr / pmt capacity 

 
Neutralising Agents  

- Acid neutralizing agent (neutrasorb 100 = box)  
- Neutrasol two  
- 2-1/2 gallon container / carton)  
- Neutralizer Neutrality  
- Clorox  

 
 
5.03 ABOUT ON-SITE EMERGENCY PLAN 

 
 
Following three stage activities are planned to perform, as these activities are co-related, provide better 
ideas for emergency preparedness, and emergency actions with subsequent follow-ups. 

 
a) Pre-emergency activities 
b) Emergency time activities 
c) Post emergency activities 

 

 
In Pre Emergency Activities: Following activities are carried-out: Internal Safety Surveys, Mock Drills 
& Training : Joint Mock Drills are performed engaging Mutual Aid Units. Arrangement is made to 
acquire emergency aid in the form of First Aid, chemical leak control, Evacuation, Vehicle for 
Transportation of affected. Moreover, from Fire Brigade is liaised with. (if the emergency is 
uncontrollable by the internal resources at the unit). 

 

 
5.04 ABOUT POST EMERGNECY ACTIVITIES 

 
 

A) collection of records 
B) Making insurance claim 
C) Conducting inquiries and taking preventive measures 
D) Rehabilitation of affected persons within and outside plant 
E) Restart of plant  
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CHAPTER NO.VI 
 
 
 
 

OFF-SITE EMERGENCY PLAN 
 
 
 
 
 
 

CONTENTS 
 
 
 
 

6.01 THE NEED OF OFF-SITE EMERGNECY 
 

6.02 THE STRUCTURE OF OFF-SITE EMERGENCY 
 

6.03 THE ROLE OF MANAGEMENT 
 

6.04 THE ROLE OF POLICE AND EVACUATION AUTHORITY 
 

6.05 THE ROLE OF MUTUAL AID AGENCIES  
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6.01 ABOUT OFF-SITE EMERGENCY PLAN 
 
 
Ours is a PORT, Importing and exporting various goods including liquid chemicals, petroleum 
products.. Various substances, chemicals are stored at the terminals. Leak of chemicals, fire may lead 
to a serious off site emergency. In view of this, it is necessary to prepare an off-site emergency plan to 
deal with any emergency methodically and systematically to control and reduce its effects. In this 
connection, we have formed a EMERGENCY ORGANIZATION as per Chapter - 3 
 
Incident controllers, Deputy Incident Controllers, Site Main Controllers are appointed and their 
emergency duties are determined. Arrangements are made for communication with external authorities. 
Safe assembly points and Emergency Control Centers are determined. Pre-emergency, emergency time 
and post emergency activities are formulated. A list of all important telephone numbers is prepared. 
Arrangement is made to get / provide emergency help with mutual aid units. Special knowledge, 
advise, experts will be available. Liaison will be made with off-site emergency authorities. 
 
 
 
 
6.02 STRUCTURE OF OFF-SITE EMERGENCY 
 
BASIC ACTIONS IN EMERGENCIES 
 
Immediate Actions 
 
Immediate action is the most important factor in emergency control because the first few seconds 
count, as a fire develops and spreads very quickly unless prompt and efficient actions are taken. In the 
event of fire in the Port/terminal, the following actions shall be taken as quickly as possible.  
 

Take immediate steps to stop leakage/fire and raise alarm simultaneously.  
Initiate action as per FIRE ORGANIZATION PLAN or Disaster Management Plan, based on 
gravity of the emergency.   
Stop all operations and ensure closure of all valves and isolation valves  
All out efforts should be made to contain the spread of leakage/fire.  
Saving of human life shall get priority in comparison to stocks/assets.  
Plant personnel without specific duties should assemble at the nominated place  
All vehicles except those required for emergency use should be moved away from the 
operating area, in an orderly manner at pre-nominated route.   
Electrical system except for control supplies, utilities, lighting and firefighting system should 
be isolated.   
If the feed to the fire cannot be cut off, the fire must be controlled and not extinguished.  
Start water spray system at areas involved in or exposed to fire risks.  
In case of leakage of chemicals without fire and inability to stop the flow, take all precautions 
to avoid source of ignition.   
Block all roads in the adjacent area and enlist Police support for the purpose if warranted.  
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Fire Fighting Operations  
 

Enlist support of local fire brigade and neighbouring industries.   
If escaping vapor cannot be stopped, jets of water should be directed at the point of leakage to 
asset controlled release of vapor and in between water fog should be used for dilution and rapid 
dispersion of vapor cloud.   
Fire fighting personnel working in or close to un-ignited vapor clouds or close to fire must 
wear protective clothing and equipment including safety harness and manned life line. They 
must be protected continuously by water sprays. Water protection for fire fighters should never 
be shut off even though the flames appear to have been extinguished until all personnel are 
safely out of the danger area.   
Exercise care to ensure that static charge is not generated in vapor cloud. For this purpose, solid 
jets of water must be avoided, instead for nozzles should be used.   
Fire fighters should advance towards a fire down – wind if possible.  
Cylinder fire should be approached using proper barricades / protection to avoid direct hit from 
flying cylinders.   
If the only valve that can be used to stop the leakage is surrounded by fire, it may not be 
possible to close it manually. The attempt should be directed by trained persons only. The 
person attempting the closure should be continuously protected by means of water spraying 
(through fog nozzles), fire entry suit, water jet blanket or any other approved equipment. The 
person must be equipped with a safety harness and manned life line.   
Any rapid increase in pressure or noise level of product discharged through safety relief vale of 
the vessel/pipeline should be treated as a warning of over pressurization. In such cases all 
personnel should be evacuated immediately   
As in case of any emergency situation, it is of paramount importance to avoid endangering 
human life in the event of fire involving or seriously exposing equipment containing chemicals 
or serious leakage of chemicals without the fire. 

 
Action in the event of chemical leakage without fire  
 

Take basic action as detailed in (1) above  
If escaping is not on fire, close any valve which will stop the flow. 

 
Action in the event of fire  

❖ Take basic action as detailed in (1) above.  

❖ Extinguish Fires – A small fire at the point of leakage should be extinguished by enveloping 
with a water spray. However, it is against, stressed that fire should not, except in special 
circumstances explained earlier, be extinguished until the escape of product has been 
stopped.  

❖ Fire fighting procedure – Fire fighting procedures would vary depending upon various factors 
such as nature, sources sizes, location etc of fire. Basic fire fighting techniques have been 
explained earlier in section (2). However, for the purpose of guidelines, fire fighting

 

 
techniques for few common cases are as follows:  

❖
 Cylinder Fire If a cylinder is involved in fire, internal pressure may start rising and if not 
relieved the built up pressure could rise and ultimately rupture the container. Ignition of the 
escaping gas would aggravate the fire but the release of pressure would reduce the possibility of 
rupture of the container. No attempt should be made to extinguish the burning gas. But the 
container and other containers in the vicinity should be kept cool by water sprays until the  
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contents of the container have burnt away. If the gas leakage does not ignite, the container 
should be approached from upwind (if in the open air) and be removed to a place of safety 
remote from sources of ignition.  

❖ Cylinders not directly involved in the fire should be moved away from heat exposure, while 
applying cooling water sprays on cylinder directly involved.

  

❖ Fire on storage vessel: If a pressure vessel is exposed to radiant heat from external fire, it 
should be kept cool by water sprays to prevent excessive pressure rise in the vessel. Cooling 
water sprays must be applied without delay in the heat affected areas using fixed water 
sprinkler system or equivalent spray water coverage, through fixed monitors or other 
equipment. Cooling the vessel with water sprays reduces the heat input to the vessel and 
thereby reduces the pressure, thus reducing the rate of discharge from the relief valves.

 

 
Fire Fighting Organization Plan 
 
A plan of action for use in the event of a major leakage of with a fire or risk of fire is essential. Such a 
plan must be carefully prepared for each area. It should be fully understood by all the Port supervisory 
personnel and other personnel’s ‘responsibilities for action as per plan. It shall be based on the 
following: 

◼ Port personnel shall be fully trained for specialized techniques necessary for combating 
leakages and fires. 

◼ If leakage and / or fire occurs, all personnel should use the equipment provided and to carry out 
their allotted tasks as detailed in the firefighting organization plan. 

◼ Personnel should be conversant with fire control equipment and also its location. 
◼ Port personnel should be familiar with the standard recognition markings of the control, first-

aid and all safety equipment, must know the location of emergency exits, and they should know 
the location of water points/monitors and must be familiar with the sound of the emergency 
(fire) alarm. 

◼ The firefighting organization plan together with layout of fire fighting and safety devices shall 
be displayed at prominent places and explained to all personnel. It shall include the following 
functions, expanded to suit the location facilities / equipment: 

◼ Sounding the emergency (fire) alarm. 
◼ Shutting off the supply to any leakage point / fire. 
◼ Summoning the fire brigade / police 
◼ Fire control, with first-aid, firefighting equipment 
◼ Closing down all operations in the area pertaining to emergency 
◼ Preventing all sources of ignition in case flammable substance leak occurs 
◼ Evacuation of vehicles 
◼ Evacuation and mustering of personnel 
◼ Establishing an emergency fire-control center 
◼ Traffic control 
◼ Stations and duties of all personnel 
◼ Policing of affected areas 
◼ Any other specialized duties 
◼ Display of fire brigade, ambulance, Police telephone numbers etc. 
◼ All clear signal by competent person.  
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Liaison with local Fire Brigade 
 
Close co-operation with the local fire authorities is essential and shall take the following form:  
 

Fire brigade other than of Port should be made familiar with layout of plant and the location of 
important equipment / facilities provided, and their method of use. Mock fire drills / exercise 
jointly by plant personnel and outside fire brigades shall be planned.   
Firefighting equipment at the plant shall be compatible with the outside fire brigade equipment, 
otherwise adopters shall be kept ready for hoses,   
The outside fire brigade shall be aware of the ports firefighting organization plan and the views 
held at the plan regarding the most effective fire control method. (Water insoluble)   
In the event of an emergency / fire, the Port manager and / or his representative shall advise the 
Fire Officer about particular or potential hazards that may be present at that particular point of 
time. 

 
Fire Drills & Training 
 

❖ Drills for all plant personnel, making use of the Fire Fighting Organization plan and practicing 
the specialized techniques required for fighting fires or dispensing / diluting vapor shall be held 
minimum once in a month.  

❖ The drills should cover various types of incidents, e.g. Major spillage, leak / fire, cylinder fire 
etc.  

❖ Extinguishers due for recharging due for hydro testing shall be discharged during drills and 
replenished subsequently 50% (Min.) stock of refills as replenishment for Fire Extinguishers 
should be maintained.  

❖ The fire pump should be run, sprinkler system activated, emergency systems tested, water 
hoses run out and spray / set techniques practiced during drills.  

❖ Fire alarm shall be sounded / tested / neighbouring areas and the fire brigade shall be warned in 
advance of this test).  

❖ Protective clothing, mask and any other specialized safety equipment available shall be tried 
out during drills to train all concerned in their application. 

❖ The local fire brigade should be encouraged to participate in fire drills periodically.  

❖ Any shortcoming, noticed during the drill shall be rectified. 
 
 
ON-SITE EMERGENCY PLAN (DISASTER MANAGEMENT PLAN) 
 
It is basically a pre-plan to handle any emergency situation of a higher magnitude arising out of factors 
listed below:  

✓ Major fire / explosions 
✓ Lighting 
✓ Heavy floods 
✓ Earthquakes 
✓ Sabotage/ terrorist outrage 
✓ War situation  
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Due to varying risk potentials and also varying hazards at / around each location ‗ON SITE 
EMERGENCY PLAN for each location shall be drawn up individually based on the outline given 
below: 

➢ Identify disaster scenario i.e. the situations under which the plan would become operational. 
Plan for the worst possible scenario. 

➢ Identify resources required from each of the outside agencies. 
 

➢ Establish outside agencies, role of each agency and obtain their commitment for rendering 
assistance in crises situation as per the agreed plan. 

 
➢ Establish organogram for ON SITE EMERGENCY PLAN based on available manpower in 

various groups and identify the leader and alternative leader for each of the groups and the role 
to be played by each team in various likely crises situations. 

 

➢ Identify Disaster Control room / group. 
 

➢ Furnish detailed data and drawings relevant for the crises management. 
 

➢ Mock drills to be conducted minimum once a year. 
 

➢ Modify the plan based on the experience gained through mock drills and try out the modified 
plan through subsequent mock drills. 

 

➢ The plan shall be updated as and when the changes recorded in the plan occur and 
communication sent to all concerned. 

 
Communication organogram 
As a part of ON SITE EMERGENCY PLAN, communication organogram shall be drawn up giving 
flow of communication from the originating location to various local agencies and also to Statutory 
Authorities and upwards within the organization to mobilize support and to consider alternatives for 
maintaining essential supplies. (As mentioned in Chapter 3.13 & 3.14 Communication & Public  
Affairs) 
 
MANAGER (SITE MAIN CONTROLLER) 

1. Rush to the port on receiving the message of the incident 
2. Call other persons if required. 
3. Inform hospitals, doctor, police, dist. Authorities, Director, Industrial Safety & Health 
4. Arrange for roll call of workers and find if anyone missing 
5. Arrange for first aid of injured and hospitalization 
6. Arrange food / water for persons controlling the emergency 
7. Arrange for money 
8. Assess situation & determine area likely to be affected 

 
OCCUPIER 

1. Prepare a statement for press & public release and take responsibilities of press and 
public relationship  

2. Plan out rehabilitation / post emergency activities  
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6.03 ROLE OF MANAGEMENT 
 
A copy of this on-site emergency to be submitted in duplicate to Deputy Director, Industrial Safety 
& Health, District Authority. 
 
 
6.04 ROLE OF POLICE AND EVACUTION AUTHORITY 
 
 
Police may be required for maintaining low and order outside the factory and on the approach road. 
 
 
6.05 ROLE OF MUTUAL AID UNITS 
 
 
Agreement with nearby units is to be made for providing help, aid, assistance, vehicle, expert 
to overcome the situation.  
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Annexure – 1 

IDENTIFICATION OF FACTORY 

Full Name & Address of factory 

ADANI PORTS and SEZ LIMITED 
P.O. Box 1, Mundra – 370 421 

(KUTCH) 
Gujarat, India. 

Phone 02838-255000 Office  
Fax No. 02838-226301 E-mail info@mundraport.com 

Full Name & Address of the Occupier 
DR. MALAY MAHADEVIA  

C/O. ADANI PORTS & S.E.Z. LIMITED 
NAVINAL ISLAND, MUNDRA. 

Phone No. 
Office Residence  

-- -- 

Full Name & Address of the Manager 
CEO. SUJALKUMAR SHAH  

C/O. ADANI PORTS & S.E.Z. LTD.,  
NAVINAL ISLAND, MUNDRA 

Phone No. 
Office Residence  

02838-255000 -- 
Manufacturing Process Handling of Dry and Liquid Cargo in Bulk 

 
Name of the Shift Maximum Worker at a time 

In “Workers” include all 
Employees, Contract Workers, 
Trainees ,Apprentices, etc. 

 Male Female Total 
General Shift – G   1187 42 1229 
Shift – A  402  402 
Shift – B  402  402 
Shift – C  380  380  
Total Shifts:  2371 42 2413  

First Person to be contacted in case of emergency : 

Name of the 
shift 

Name &  
Designation 

Place of 
Availability 

Phone No. 
Mobile In Factory Residence 

(A),(B),(C) 
shifts 

PORT ISCR (Integrated 
Security Control Room) 

PORT 
ISCR 

8980011811 02838-255100 
Ext. 52100 

          - 

Any Other information, if any : Any of the persons will be available round the clock : 
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Annexure – 2 
FACTORY LAY OUT 
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Annexure – 3 
LOCATION PLAN OF FACTORY 
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Annexure – 4  
STORAGE HAZARDS & CONTROL 

Name of the 
hazardous substance         

(Mention 
concentration if any) 

Sr. No.  
of the MSDS 

enclosed 

Quantity Place of 
its 

storage 

Operating 
pressure & 

Temp. 

Type of Hazards 
possible (Fire, 

explosion, Toxic 
release, Spill etc.) 

Control 
Measures 
Provided 

In charge Person 

Maximu
m That 
can be 
stored 

Actually 
stored 

(Including 
in process  

& 
handling) 

Name & 
Designation 

Phone 
No. 

1 2 3 4 5 6 7 8 9 10 
A. Raw Materials: 
 

Available  
 

 

Storage 
of Liquid 

3.25 
Lac KL 

185135 MT 
as on 

04.01.22 

Liquid 
Storage 
Tanks 

Ambient 
Temperature 
and Pressure  

Fire, explosion, 
Toxic Release, 

Spill 

Water Sprinkler, 
Foam Pourer, 

Hydrant System 

Mr. Gaurang 
Chudasama 
(Head – LT) 

8980802997 
 

B. Finished Product: -- 
 

-- 
 

-- 
 

-- 
 

-- 
 

-- 
 

-- 
 

-- 
 

-- 
 

C. Intermediates  -- 
 

-- 
 

-- 
 

-- 
 

-- 
 

-- 
 

-- 
 

-- 
 

-- 
 

D. Bye-Products -- -- -- -- -- -- -- -- -- 

E. Other:  
(E.g. Catalysts, 
inhibitors etc.) 

-- -- -- -- -- -- -- -- -- 

Note: There is no process or manufacturing activity only storage handling of dry and liquid cargo in bulk. 
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Annexure – 5 

THE MSDS OF HAZARDOUS CHEMICALS 

Sr. No Name Of HAZARDOUS CHEMICALS Page No 

1 Motor spirit MSDS Attached at the end of Annexures 

2 Naphtha Do 

3 Gasoil Do 

4 Methanol Do 

5 Toluene Do 

6 Acetic acid Do 

7 P- Xylene Do 

8 Vinyl Acetate Monomer Do 

9 Styrene Monomer Do 
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Annexure – 6  

PROCESS & VESSEL HAZARDS AND CONTROLS 
 

Sr. 
No. 

 
Name of the  

Plant,  
Department or 

 place 

 
Name of the 
hazardous 

process and 
operation 

 
Materials in 
the process/ 

operation with 
 their quantity 

 
Name of the 

vessel and its 
location 

 
Operating 

parameters: 
(Pressure, 
Temp. etc.) 

 
 Type of hazards possible           

(exothermic, run away, 
pressure release, toxic 
release, fire, explosion 

 etc.) 

 
Control 

Measures  
provided 

In charge Person 

Name    Tele. No. 
 

1 2 3 4 5 6 7 8 9 10 
1 

 
 
 

  2 

Air 
compressor 
(LT workshop) 
 
Nitrogen 
compressor 
(LT workshop 
& Near ISPS 
Gate) 

Air 
compression  
 
  
Nitrogen 
compression  

Compressed 
Air 

 
 

       Nitrogen  

Air driers & 
Air Receivers 
 
 
 Nitrogen   
 Receiver 

Pressure 
 
 
 
Pressure 
 
 

High Pressure release 
 
 
 
Nitrogen release with high 
pressure 

Safety    
 Valve, 
 
 
Safety 
valve 

Mr. 
Gaurang 

Chudasama 
(Head – LT) 

8980802997 
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Annexure – 7 

OTHER HAZARDS & CONTROLS 
Sr. 
No 

Name of the possible hazard or 
emergency 

Its source and 
reasons 

Its effects on 
persons, property 
& environment 

Place of effect Control 
measures 
provided 

In charge personal 
Name and 
Designation 

Telephone No 
(internal) 

1 2 3 4 5 6 7 8 
1 Utility Systems Emergency  Diesel fuel, 

Steam Boiler, 
Chemical storage 
for cooling water 
Treatment. 

Burn Injury, 
Property 
Damage 

Process Area F&G system, 
FFS is available, 
MSDS is 
Available, PPE is 
available Safe 
handling of 
chemical 
operation 
available 

Mr. Rama Rao 
Kondappa 

9925203436 

2 Electricity, Short Circuit Substation Shock, Fire Electrical Sub 
station 

As per electricity 
rules (Restricted 
Entry, 
Transformer 
Maintenance, 
etc.) 

Ketan Joshi 8980015057 

3 Fire Fuel storages Fire Storeroom, DG 
set area 

All provisions as 
per laid down 
rules Classified 
storag0065 

Ratnadip Trivedi 8979203595 

4 Natural calamities     Mr. Rama Rao 
Kondappa 

9925203436 
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Annexure – 8 

TRADE WASTE DISPOSAL 
Sr. 
No. 

Type and 
Name of the 
trade waste 

Generation 
per Annum 

Place of 
its 
generatio
n 

Place of 
its safe 
disposal 

Treatment 
method adopted 
for safe disposal 

Alarm indicating 
accidental release 
or release in 
excessive 
proportion 

Monitoring & Control 
measures provided 

   In charge 
person’s name,   
    Address & 
Phone No. 

1 2 3 4 5 6 7 8 9 
1. 
 
 
 
 
 
 
 
 
 

2. 
 

Used/Spent Oil 
 
 
 
 
 
 
 
 
 

ETP Sludge 

300.0 
MT 

 
 
 

 
 
 
 
 
 
 
 

1.095 
MT 

All the 
departments 

 
 
 
 
 
 
 
 

Liquid 
Terminal 

Reception, 
Collection, 
Storage, 
Transportatio
n & Disposal 
by selling out 
to registered 
recycler/ re-
processor 
Collection, 
Storage, 
Transportatio
n & Disposal 
by co-
processing at 
cement 
industries 

Send to authorized 
recycler 

 
 
 
 
 
 
 

Disposal by co-
processing at cement 

industries through 
SEPPL / RSPL 

----- Disposal by selling out to 
registered recycler/ re-

processor 
 
 
 
 
 
 
 

Disposal by co-
processing at cement 

industries 

Mr. Kamal Saliya, 
Central Store 

9099211149 (M) 
 
 
 
 
 
 
 

Mr. Gaurang 
Chudasama 

Liquid Terminal 
980802997 (M) 
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Annexure – 8 

TRADE WASTE DISPOSAL 
Sr. 
No. 

Type and 
Name of the 
trade waste 

Generation 
per Annum 

Place of 
its 
generation 

Place of 
its safe 
disposal 

Treatment 
method adopted 
for safe disposal 

Alarm 
indicating 
accidental 
release or 
release in 
excessive 
proportion 

Monitoring & 
Control measures 
provided 

   In charge person’s name,   
    Address & Phone No. 

1 2 3 4 5 6 7 8 9 
3. 
 
 
 
 
 
 
 

 
 

Sludge & Filters 
contaminated with 

oil 

5.0 
MT 

All the 
Departments 

Collection, 
Collection, 
Storage, 

Transportatio
n & Disposal 

by co-
processing at 

cement 
industries 

 

Disposal by co-
processing at cement 

industries through 
SEPPL / RSPL 

 Disposal by co-
processing at cement 

industries 
 

Mr. Kamal Saliya, 
Central Store 

9099211149 (M) 
 

Annexure – 8 
TRADE WASTE DISPOSAL 

Sr. 
No. 

Type and 
Name of the 
trade waste 

Generation 
per Annum 

Place of 
its 
generation 

Place of 
its safe 
disposal 

Treatment 
method adopted 
for safe disposal 

Alarm 
indicating 
accidental 

Monitoring & 
Control 
measures 

   In charge person’s name,   
    Address & Phone No. 
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release or 
release in 
excessive 
proportion 

provided 

1 2 3 4 5 6 7 8 9 
4. 
 
 
 
 
 
 
 
 
 
 

5. 
 

Waste Residue 
Containing Oil 

 
 
 
 
 
 
 
 
 

Bottom sludge 
 

100.0 
MT 
 
 
 
 
 
 
 
 
 
Whatever 
quantity 
generated 

All the 
Departments 
 
 
 
 
 
 
 
 
 
Liquid 
Terminal 

Collection, 
Collection, 
Storage, 

Transportatio
n & Disposal 

by co-
processing at 

cement 
industries 
Collection, 
Collection, 
Storage, 

Transportatio
n & Disposal 

by co-
processing at 

cement 
industries 

Disposal by co-
processing at cement 

industries through 
SEPPL / RSPL / 
Sanghi Cement / 
Ambuja Cement 

 
 
 

Disposal by co-
processing at cement 

industries through 
SEPPL / RSPL / 
Ambuja Cement 

 Disposal by co-
processing at 

cement industries 
 
 
 
 
 
 
 
 

Disposal by co-
processing at 

cement industries 
 

Mr. Bhagwat Swaroop Sharma 
Environment 

7622947676 (M) 
 
 
 
 
 
 
 
 

Mr. Gaurang Chudasama 
Liquid Terminal 
8980802997 (M) 

 
Annexure – 8 

TRADE WASTE DISPOSAL 
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Sr. 
No. 

Type And 
Name Of The 
Trade Waste 

Generation 
Per Annum 

Place Of Its 
Generation 

Place Of 
Its Safe 
Disposal 

Treatment 
Method 
Adopted For 
Safe 
Disposal 

Alarm Indicating 
Accidental 
Release Or 
Release In 
Excessive 
Proportion 

Monitoring & 
Control Measures 
Provided 

   In Charge Person’s Name,   
    Address & Phone No. 

1 2 3 4 5 6 7 8 9 
6. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pig Waste 24.0 
MT 

Liquid 
Terminal 

Collection, 
Collection, 
Storage, 

Transportatio
n & Disposal 

by co-
processing at 

cement 
industries 

Disposal by co-
processing at 

cement 
industries 

through SEPPL 
/ RSPL / 

Ambuja Cement 

 Disposal by co-
processing at cement 

industries 
 

Mr. Gaurang Chudasama 
Liquid Terminal 
8980802997 (M) 
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Annexure – 9 

RECORDS OF PAST INCIDENTS 
Sr. 
No 

Type Of 
Incident 
(Major 
Accident) 
Emergency Or 
Disaster 

Date 
&Time 
Of 
Occur 

Its 
Place 

Dura 
Tion 

Time 
Require
d In 
Controlli
ng It 

No. Of 
Worker S 
Working 
At That 
Time 

Person Affect0053 Person Died Effects On the Survivors Subsequent 
Step For Safety 
Provide D 

Other Details If 
Any (E.G. 
Antidotes Used 
Etc.) 

Inside 
The 
Facto Ry 

Outside 
The 
Factory 

Inside 
The 
Facto 
Ry 

Outside 
The 
Factor Y 

Immediate Delayed 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
No Major Undesirable Incident Occurred So Far 
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ANNEXURE – 10 

GAS DISPERSION CONCENTRATION 
As Per Attached Pages. 

ASSURING LEAK RATE (0) = 3 Kg. /Sec, I.E.,3*10^6 G/Sec AND VELOCITY (U)=2 & N/Sec., DOWNNING CONCENTRATIONS OF SOME GASES AT VAROUS DISTANCE 
ARE CALCULATED AND TABULATED AS FOLLOWS: 
Product:                           Maximum Concentration (Ppm) In Downing Direction At Distance X, Wind                                                                                                  Velocity= 
2m/Sec, For Most Unstable After-Noon Weather Condition (A). 
 
 
 
 
1. 

100 M 200 M 300 M 400 M 500 M 600 M 1 KM 2 KM 3 KM 4 KM 5 KM 

           

Note: For Other Weather Condition Respective Curve Should Be Chosen 

Product:                           Maximum Concentration (Ppm) In Downing Direction At Distance X, Wind Velocity=5m/Sec, For Most Unstable Weather Condition (A). 

 
 
 
 
1. 

100 M 200 M 300 M 400 M 500 M 600 M 1 KM 2 KM 3 KM 4 KM 5 KM 

           

Note: For Other Weather Condition Respective Curve Should Be Chosen. 

Above Data Is Given For Information Only As None Is Applicable To Us. 
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ANNEXURE – 11 

EVACUATION TABLE 
Evacuation Table Based On Prevailing Wind of 6 To 12 MPM 
(2.7 To 5.4 M/S) 

Material Radius of Immediate Danger Area 
(Km) 

Dimension Of Evacuation Area 

Downwind 
(Km) 

Crosswind 
(Km) 

1. Motor spirit    

2. Naphtha.    
3. Acetic acid    
4. P- Xylene    
5. Styrene Monomer    
6. Methanol    
7. Toluene    
8. Gasoil    
9. Vinyl Acetate Monomer    

Source: Emergency Action Guide for Selected Hazardous Materials. U.S. Department Of Transportation.1978. 
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ANNEXURE – 12 

ENVIRONMENTAL IMPACT ASSESSMENTS 
Sr. 
N 
O 

Distanc
e 

(Radius) 
From 
The 

Factory 

Environment (Employees 
Hutment. Neighboring 
Factory. Village. Water 
Courses. River. School 
Hospital. Public Place 
Vegetable/Food Market 
Crops. Tall Structure. 
Flora. Fauna Etc.) 

Population With Composition Possible Consequences & Assessment Type Of Control 
Measures Necessary 

Day Time  Nigh Time Type Of 
Risk & 
Effect 
Possible 

Dur 
Tion Of 
Risk. 

Risk Assessment  Available In 
The Factory 

Requir
ed 
From 
Outsid
e H

ea
lth
y 

Vul
ner
able 

Tot
al 

Healt
hy 

Vulne
rable 

Total No. Of People 
Name & 
Amount (Rs) 
Of Property & 
Other 
Environment 
That May Be 
Affected 

Frequenc
y Of The 
Hazard 
(I.E., One 
Such 
Incident 
In What 
Time) 

Acce
ptable 
Crite - 
Ria 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

 More 
than 10 
Km 

More than 10 Km away 
from factory. No water 
course, river, school 
hospital public place 
vegetable market crops, 
flora, fauna nearby area. 

-- -- -- -- -- --        
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Annexure – 13 

WEATHER CONDITIONS 

Sr. 
No. 

Period of the year 
Wind Velocity, M/Sec. Wind Direction Weather conditions 

Pasquill 
classification 

A to F 
Month 

1 2 3 4 5 6 
1 JANUARY 5-7 NNE / NE CALM D 
2 FEBRUARY 5-7 NNE / NE CALM D 
3 MARCH 7-9 SSW / SW CALM D 
4 APRIL 9-10 SSW / SW CALM D 
5 MAY 10-12 WSW / SW SLIGHT D 
6 JUNE 10-12 WSW / SW MODERATE / ROUGH D 
7 JULY 12-15 WSW / SW ROUGH D 
8 AUGUST 12-15 WSW / SW ROGH / MODERATE D 
9 SEPTEMBER 8-10 WSW / SW SLIGHT D 

10 OCTOBER 8-9 WSW / SW CALM D 
11 NOVEMBER 5-7 WSW / SW CALM D 
12 DECEMBER 5-7 NNE / NE CALM D 

Legend:     A: Extremely Unstable 
       B: Moderately Unstable 
       C: Slightly Unstable 
       D: Natural 
       E: Slightly Stable 
       F: Moderately Stable  
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Annexure – 14 
INCIDENT CONTROLLERS 

 
Sr. No. 

Incident Controller’s Runner’s 

Name 
 
Designation 
 

Place of Availability Phone No. 
Name & 

Designation 
Place of     

 Availability 
Phone No. 

 In Factory 
Residence 
Address 

In the Factory Residence 

1 2 3 4 5 6 7 8 9 10 

1 Mr. Bhagwat Upadhaye 
Head  – Dry 

Cargo 

Tug Berth 

Building 

Samudra 

Township 

98792 03599  

02838-255870 
-- 

Mr. Mahavirsinh 

Jhala 

Tug Berth 

Building 

9687639228 

02838-255838 

2 
Mr. Gaurang 

Chudasama 
Head  - LT 

Liquid 

Terminal 

Shantivan 

Colony 

8980802997  

02838 - 255742 4459 Mr. K R Rao 
Liquid 

Terminal  

99252 03436 

02838-255872 

3 
Capt. Pradeep 

Ramachandran 
Head – AMCT 

(AMCT)  

CT2 Building 

Samudra 

Township 

6358940439 

02838 – 255732 
-- 

Mr. Prakash 

Pillai 

(AMCT) 

CT2 

Building 

7574894335 

02838 - 255917 

4 Mr. Cherian Abraham Head - AICTPL 

(AICTPL) 

CT3 – 

Building  

Samudra 

Township 

8980048850 

02838 – 255732 
-- 

Mr. Jignesh 

Bhatt 

(AICTPL) 

CT3 – 

Building 

7069083202 

02838 - 255551 

5 Mr. Gajanan Govekar 
Head - 

ACMTPL 

(ACMTPL) 

CT4 – 

Building  

Samudra 

Township 

7069013836 

02838 - 255809 
4458 Mr. Vijay Patel 

(ACMTPL) 

CT4 – 

Building 

8980016436 

02838 - 255409 

6 Mr. Mavji Vaghamshi Head - ES 
Tug Berth 

Building 

Shantivan 

Colony 

97277 84691  

02838-255949 -- 
Mr. Kuldipsinh 

Zala 

Tug Berth 

Building 
9727784692 

02838 - 255949 

7 Capt. Sachin Srivastava Head – Marine 
Tug Berth 

Building 

Shantivan 

Colony 

6359883102 

02838 – 255727  
4629 / 

4630 

Capt. 

Rajat Garg 

Tug Berth 

Building 

9717527583 

02838- 255947 
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8 Mr. Jawed Iqbal  
Head- Railway 

Services 

Railway 

Building 

Shantivan 

Colony 

98982 91000 

02838 – 255763 
4477 Mr. O P Sharma 

Railway 

Building 

98253 00413 

02838 - 255765 

9 Mr. Vikas Arora Head – Howe PUB Building 
Shantivan 

Colony 

98792 03557 

02838 – 255581 

4721 
Mr. Harit Mehta 

PUB 

Building 

98792 03557 

02838 - 259142 

10 
Mr. Snehasish 

Bhattacharyya 
Head-HR Adani House 

Shantivan 

Colony 

8826363738  

02838 - 255723 

4635 / 

4636 
Mr. Namit 

Kapoor 

Adani 

House 

6358945030 

02838 - 255164 

 
 

Annexure – 14B (West Basin)  
INCIDENT CONTROLLERS 

 
Sr. No. 

Incident Controller’s Runner’s 

Name 
 

Designation 
 

Place of Availability Phone No. 
Name & 

Designation 
Place of 

Availability 
Phone No. 

 In Factory 
Residence 
Address 

In the Factory Residence 

1 2 3 4 5 6 7 8 9 10 
1 

Mr. Vivek Singh 
Head  – West 

Basin Port 
SS-1 

Shantivan 

Colony 

8980015440 

02838 - 255708 

4623 4624 Mr. Kashyap 

Pandya 

SS-1 9925223632 

2 
Mr. Kashyap Pandya DGM – ES SS-1 

Shantivan 

Colony 9925223632 
-- 

 

Mr. Vishal 

Bhavsar 

SS-1 9879203580 

3 
Mr. Nitin Joshi   

Associate 

Manager – DC 
SS-1 

Shantivan 

Colony 
8980015365 

B-block Mr. Shivabhai 

Vanjar 

SS-1 
7574894352 

 
Annexure – 15  

DEPUTY INCIDENT CONTROLLERS 
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Sr. No. 

Deputy Incident Controller’s 
Persons to be called if IC & Dy-IC both are 

not available. 

Name Designation 
Place of Availability Phone No. Name  

Place of     
 Availability 

Phone No. 

In Factory 
Residence 
Address 

In the Factory Residence    

1 3 4 6 7 8 9 10 11 12 

1 Mr. Mahavirsinh Jhala 
Manager –  

Dry Cargo 

Tug Berth 

Building  

Shantivan 

Colony 

89800 15471 

02838-255939 
-- 

Mr. Umesh  

Padaliya 
FCC 

8980015040 

02838-255987 

2 Mr. K R Rao DGM – LT 
Liquid 

Terminal 

Shantivan 

Colony 

99252 03436  

02838 - 255745 
4501 

 Mr. Manish 

Jain  

Liquid 

Terminal 

98796 14715 

02838 - 284419 

3 Mr. Umang Makwana  
Manager –  

AMCT  

(AMCT) CT2- 

New Building 

Samundra 

Township 

7069013835 

02838 - 62511 
-- 

Duty 

Superintendent  

(AMCT) 

CT2- New 

Building 

96876 39248 

4 Mr. Jignesh Bhatt 

Senior 

Manager –  

AICTPL    

(AICTPL) 

CT3 – 

Building 

Samundra 

Township 

7069083202 

02838 – 255551 
-- 

Duty 

Superintendent  

(AICTPL) 

CT3 – 

Building 

89800 48857 

5 Mr. Vijay Patel 

Associate 

Manager - 

AICTPL    

(ACMTPL) 

CT4 – 

Building 

Samundra 

Township 

7069013836 

02838 - 255408 
4466 

Duty 

Superintendent  

(ACMTPL) 

CT4 – 

Building 

70690 83090 

6 Mr. Kuldipsinh Zala DGM - AGM 
Tug Berth 

Building  

Shantivan 

Colony 

9727784692  

02838 - 255949 
4506  

Mr. Devendra 

Dubey 

Tug Berth 

Building 

98792 03578 

2838-255832 

7 Capt. Rajat Garg DGM- Marine 
Tug Berth 

Building  

Shantivan 

Colony 

9717527583  

02838- 255947 
4444 

Capt. Girish 

Chandra 

Tug Berth 

Building 

6357231712 

02838-255787 
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8 Mr. O P Sharma 
AGM – 

Railway 

Railway 

Building 

Shantivan 

Colony 

98253 00413 

02838 - 255765 4428 
Mr. Paresh 

Palan 

Railway 

Building 

99252 03424 

02838-255787 

9 Mr. Vikas Arora  DGM – Howe  PUB Building 
Shantivan 

Colony 

98792 03557 

02838 - 259142 4482 Mr. Harit Mehta 
PUB 

Building 

98792 03557 

02838 – 255719 

10 Mr. Namit Kapoor GM-Admin  Adani House 
Shantivan 

Colony 

6358945030 

02838 - 255164 -- 
Mr. Supratim 

Sengupta 

Adani 

House 

9979855956 

02838 - 255158 

 
Annexure – 15B (West Basin)  

DEPUTY INCIDENT CONTROLLERS 

Deputy Incident Controller’s 
Persons to be called if IC & Dy-IC both are not 

available. 

Name Designation 
Place of Availability Phone No. Name 

Place of 
Availability 

Phone No. 

In Factory 
Residence 
Address 

In the Factory Residence    

2 3 4 5 6 7 8 9 10 
Mr. Kashyap Pandya DGM – WB  SS-1 Shantivan Colony 9925223632 4517 Mr. Nital Bhut SS-1 8980015358 

Mr. Nitin Joshi 
Asso Manager - 

DC 
SS-1 

Samudra 

Township 
89800 15282 B – Block 

Mr. Shivabhai 

Vanjar 
SS-1 75748 94352 

Mr. Kashyap Pandya 
DGM – WB  

ES – MHS 
SS-1 Shantivan Colony 97277 84692 4472 

Mr. Mayur 

Sadhu  
SS-1 8980 015121 

Mr. Nital Bhut 
Dy. Manager  

ES – MHS 
SS-1 

Samudra 

Township 
89800 15358 B – Clock  

Mr. Vishal 

Bhavsar 
SS-1 98792 03580 

Supporting Staff of Chennai Radha [Engineering Services] 
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Name Designation Place of Availability in 
Factory 

Residence Phone No. 

Mr. Ravi V  RM – Chennai Radha Workshop Mundra 8607700609 

Mr. Tapankumar Sarkar  Operation Head - Chennai Radha  Workshop Mundra 9726412631 

Mr. Mahesh Kumar   Maintenance Head –  Chennai Radha Workshop Mundra 9726418881 

Mr. Arha Chakrabarty  HOS E & I - Chennai Radha Workshop Mundra 9726429031 

Mr. Lakshmanan T   Mechanical Head - Chennai Radha Workshop Mundra 8683800531 
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Annexure – 16 

SITE MAIN CONTROLLERS 
 

Sr. 
No
. 

Site Main Controllers Alternate Site Main Controllers 

Name Designation 
Place of Availability Phone No. Name & 

Designation 
Place of 

availability Phone No. 

In 
Factory 

Residence 
Address In the Factory Residence    

1 2 3 4 5 6 7 8 9 10 

1 Mr. Sujalkumar Shah CEO 
Adani 

House 

Shantivan 

Colony 

6358015565 

02838 - 255002 
4568 / 4569 

Mr. Manoj Katar 

COO 
Tug Berth  

9879614724 

02838 – 255404 

Mr. Pradeep 

Jayaraman 

COO 

ACMTPL  
9152036949 

02838 – 255410 

 
 

Annexure – 17 
KEY PERSONNEL 

EMERGENCY CONTACT NUMBERS 

Sr. 
NO. 

NAME Designation 
Place of Availability  Phone No 

Factory Residence Land line Residence Mobile 

1 2 3          4 5 6 7 8 

1 Mr. Sujalkumar Shah CEO Adani House Shantivan Colony 02838 – 255002  6358015565 

2 Mr. Manoj Katar COO Tug Berth  Shantivan Colony 02838 – 255404  9879614724 
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3 Mr. Pradeep Jayaraman COO ACMTPL Samudra Township 02838 – 255410  9152036949 

4 Mr. Vivek Singh Head - WB SS – 01 WB Shantivan Colony -- 4623 / 4624  8980015440 

5 Mr. Rakshit Shah ED Adani House Shantivan Colony 02838 - 255001 52497 99791 21111 

6 Mr. Mavji Vaghamshi Head-ES Tug Berth Bld. Shantivan Colony 02838 - 255713 --  97277 84691 

7 Mr. Gaurang Chudasama Head- LT Liquid Terminal Shantivan Colony 02838 - 255742 4459 8980802997 

8 Mr. Snehasish Bhattacharyya Head - HR Adani House Shantivan Colony 02838 - 255723 -- 8826363738 

9 Capt. Pradeep Ramachandran Head – AMCT CT2- New Bld. Samudra Township 02838 – 255732 4617 / 4618 6358940439 

10 Mr. Cherian Abraham Head – AICTPL CT3 Bld. Shantivan Colony 02838 -  255733 -- 8980048850 

11 Mr. Gajanan Govekar Head - ACMTPL CT4 Bld. Samudra Township 02838 – 255727 4629 / 4630 6358940439 

12 Capt. Sachin Srivastava Head – Marine Tug Berth Bldg. Shantivan Colony 02838 – 255727 4629 / 4630 7069013836 

13 Mr. Bhagwat Upadhaye  Head  – Dry Cargo Tug Berth Bldg. Samudra Township 02838-255870 -- 98792 03599  

14 Mr. Jawed Iqbal  Head - Railway Rly.  Building Shantivan Colony 02838 – 255763 -- 90999 91319 
15 Mr. Manan Bhatt Head – OHS CT2- New Bld. Samudra Township 02838-255777 -- 9979855922 
16 Dr. Rakesh Chaturvedi Head – Fire  Fire Station Samudra Township 2838 255857  7069083035 
17 Col. Nirmal Dhaliwal Head - Security Adani House Shantivan Colony 02838-255800 -- 9109988165 
18 Mr. Mukul Varshney SEZ Utilities Adani House Samudra Township 02838-255828 -- 9981994709 
19 Mr. Paresh Gohel SEZ Operations  Adani House Shantivan Colony 02838-255112  9879206539 

20 Mr. Gireesh Sharma Commercial 
Services  Adani House Shantivan Colony 02838-255150  

 9099991164 
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Annexure – 18 

ESSENTIAL WORKERS 
Auxiliary Fire Squad, Central Safety Department Cell, Other Helpful members from other departments (MLTPL & LTM) 

Shifts Group No. 
(Any One. 
Shall Be 
Available In 
Each Shift& 
On Holiday 
On Call) 

Sr. No Name & 
Designation 

Trained For Place Of Availability Phone No Personal 
Protective 
equipment’s 
Required In The 

Factory 
Residence 
Address 

Factory Residential 

I- Shift 
II- Shift 
III-Shift 

OHC Staff 
 
Safety 
Department. 
 
Fire 
Department 
 
Security staff 

 1 ERT 
MEMBERS 
 
2. FIRST AID 
TRAINED 
PERSONNEL 
 
3. FIRE 
FIGHTING 
PERSONNEL 
 
4.Security, 
ISCR team 

FIRST AID 
Medical Help  
 
To help Fire 
Brigade 
 
FIRE 
FIGHTING 
 
Evacuation of 
affected 
persons 
 
Informing 
surrounding 
factories etc. 
 
Shutting down 
plant 
 
Law & order 
within 
premises 

In Plant & 
APSEZ 

As per 
Company 
Record, MOA 

As per 
Company 
Record, MOA 

  

Note: 1. The shift may change, but the group will be available against each shift 
2. Prepare 2 to 3 groups even if there is only one or two shifts. 
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Annexure – 19  

SAFE ASSEMBLY POINTS 

Identificati
on Sr. No. 

of the 
Assembly 

Point 

Location 
Accomm
odation 
Capacity 

At the time of Emergency 
Person In charge 

Land line Nos. 
 

Mobile  Nos. 
Name Designation 

Place of availability 

In the 
factory 

Residential 
address 

1 2 3 4 5 6 7 8 9 
Zone 1. Terminal -1 (Sec. Gate) 100 Capt. Sachin Srivastav Head-Marine Tug Berth Bld. Shantivan Colony 02838 – 255727 63598 83102 

Zone 2. CG 7 200 Mr. Manan Bhatt Head  – OHS & F CT2 New bld. Samudra Township 02838 – 255777 9979855922 

Zone 3. Driver Canteen 200 Mr. Gaurang Chudasama Head – LT LT Shantivan Colony 02838 - 255742 8980802997 

Zone 4. LT - Behind Encl-09 200 Mr. Gaurang Chudasama Head – LT LT Shantivan Colony 02838 - 255742 8980802997 

Zone 5. Old Admin Canteen 200 
Mr. Bhagwat Upadhaye 

Head – Dry 

Cargo 

Tug Berth Bld. Samudra Township 02838 - 255870 9879203599 

Zone 6. Railway. Building 200 Mr. Jawed Iqbal  Head – Rly Rly. Building Shantivan Colony 02838 – 255763  98982 91000 

Zone 7. Terminal 2 (Sec. Gate) 200 Capt. Sachin Srivastav Head-Marine  Tug Berth Bld. Shantivan Colony 02838 – 255727 63598 83102 

Zone 8. AMCT CT-2 (Sec. Gate) 200 Capt. Pradeep 

Ramachandran 

Head – AMCT CT2 New bld. 
Shantivan Colony 

02838 – 255732 6358940439 

Zone 9. Main Gate 500 Mr. Nirmal Dhaliwal AGM - Security Main Gate Shantivan Colony 02838 - 255800 9981994709 

Zone 10. PUB 500 Mr. Vikas Arora  Head Howe PUB Shantivan Colony 02838 - 255932 9879203557 

Zone 11. Adani House 200 Mr. Snehasish 

Bhattacharyya 

Head – HR Adani House Shantivan Colony 02838 - 255723 8826363738 

Zone 12. 
Terminal – 3 

(Sec. Gate) 
200 Capt. Sachin Srivastav Head-Marine Tug Berth Bld. Shantivan Colony 02838 – 255727 63598 83102 
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Zone 13. AICTPL 

 (Sec. Gate) 

500 
Mr. Cherian Abraham Head - AICTPL 

CT – 03 

(AICTPL)  
Shantivan Colony 02838 -  255733 

89800 

48850 

Zone 14. ACMTPL (Sec. Gate)  500 
Mr. Gajanan Govekar Head – ACMTPL  

CT – 04 

(ACMTPL)   
Samudra Township 02838 - 255809 7069013836 

Annexure – 19B (West Basin)  
SAFE ASSEMBLY POINTS 

Identification 
Sr. No. of the 

Assembly 
Point 

Location Accommo
dation  

Capacity 

At the time of Emergency 
Person In charge Land line Nos. 

 
Mobile Nos. 

Name Designation Place of availability 

In the 
factory 

Residential  
Address 

1 2 3 4 5 6 7 8 9 

Zone 1 Opp. SS-1 100 
Mr. Vimal Baldaniya AM-ES  SS-1 --- ---- 89800 15123 

Mr. Jignesh  Kansara Junior Officer – DC SS-1 Mundra 02838 – 252936 99132 43060 

Zone 2 Nr. Howe  Office 100 Mr. Bharat Pokar Officer –Safety Howe office Mundra ---- 89800 15467 

Zone 3 GIS 100 
Mr. Vishal Bhavsar  Manager – E & I SS-1 Shantivan Colony ---- 89800 15057 

Shift In charge – E & I ---- SS-1 ---- ---- 89800 15212 

Zone 4 Nr. Main Gate 100 
Mr. Khadim Hussain Officer, Security Main Gate ---- ---- 84609 28563 

Security Shift Incharge ---- Main Gate ---- 02838 – 252900 97277 84645 

Zone 5 Approach-3 100 
Mr. Kashyap Pandya DGM – MHS SS-1 Shantivan Colony 02838 – 255973 99252 23632 

Mr. Nitin Joshi Ass Manager. – DC SS-1 Samudra Township 02838 – 255924 89800 15365 

Zone 6 
Amenities 

Building 
100 

Mr. Narendrasinh Jadeja AM -ES  SS-1 Shantivan Colony 02838 – 2562381 89800 16461 

Mr. Paresh Gadhavi Assistant-Admin SS-1 Mundra 02838 – 255969 89800 16462 
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Annexure – 20 

EMERGENCY CONTROL CENTRE: ECR 
Location of the Centre: Port ISCR (Integrated Security Control Room) 
 

Telephone numbers of the Centre: external:  8980011811 / 02838-255100 Ext. 52100                                            internal: 
Sr. 
No. 

Items kept in the Centre Numbers or 
quantity 

Person who will 
handle/operate this 

item 

Its period of operation Notes 

Last Present 

1 2 3 4 5 6 7 
1. 
 
2. 
 
3. 
 
4. 
 
5. 
 
6. 
 
7. 
 
8. 

Self-Breathing Apparatus 
 
Fire Extinguishers 
 
First Aid Box 
 
General Personal Protective Equipment 
 
Torch, Raincoat, Umbrella, Mask, Helmet 
 
A copy of factory plan, On Site Emer. Plan 
 
Notebooks, Pen, Emergency Message 
form. 
Potable Gas Detectors 

2 
 

6 
 

1 
 

5 
 

5 set 
 

Yes, One 
 

Yes 
 

2 

Fire combat team 
members 

Do 
 

Do 
 

Do 
 

Do 
 

Do 
 

Do 
 

Do 

Nil Nil None 
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Annexure – 21 

FIRE & TOXICITY CONTROL ARRANGEMENTS 

  Fire 
Water & 
Other 

sources  

Nos. of 
Reservoi

r 

02 (U/G water 
reservoir) 

Nos. of 
Tanks 

04 (O/H water 
storage tank) 

Total Quantity 

19358 KL 

 
 

Nos. of CO2 
Extinguisher

s No. of 
hydrant 
Points 

No. of fire 
pumps, type & 

Capacity 

No. of 
hose 

reals & 
Total 

Length 

No. of fire tenders 
and capacity 

No. of Sprinklers/Monitors 

     
Fixed Portable Alternative 

power 
arrangement 

 Lifting 
height 

Pressure 
Lifting 
height 

Pressure 

1 2 3 4 5 6 7 8 9 10 11 
Sea 
Water & 

Narmada 
Water 
 

385 
 
 

Diesel pump: 
06 no.  – 273 
M3/hr 
02 no. –  410 
M3/hr 

60 mtr 
lengths – 
30 nos. 

04 no. fire tender  60 mtr 
horizontal & 
40 mtr 
vertical 
throw   

7 kg/cm2 60 mtr 
horizontal & 
40 mtr 
vertical 
throw  

7 kg/cm2 Diesel Generator 
backup 

500 Nos. 
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02 no. –  616 
M3/hr 
Electric pump: 
03 no.  – 273 
M3/hr 
02 no. –  410 
M3/hr 
04 no. – 616 M3/hr 
01 no. –  100 
M3/hr 
Jockey pump: 
06 no. –  20 to 40 
M3/hr 
01 no. –  96 M3/hr 
 
 

Capacity:     1) 
Water tender 
 – 6 KL Water 
  
2) Foam tender 01  
- 6 KL Water  
& 3 KL Foam  
 
3) Foam tender 02  
- 5 KL water & 1 KL 
foam  
 
4)Multipurpose fire 
tender  
- 8 Kl Water 
- 3 KL Foam  
- 45 Kg CO2  
- 150 Kg DCP 

     

 

Dry Powder Type Foam Type Water Jet Product 
Other 

Extinguisher 
Personal  protective equipments 

Type of 
powder & 

total 
quantity 

No. of portable 
Extinguisher 

Type of 
foam & 

total 
quantity 

No. of 
portable 

Extinguisher 

No. & 
size of 

blankets 

Other 
Jet 

products 
Type 

Number 
or 

Quantity 

Respiratory Non-respiratory 

Type No. Type No. 

12 13 14 15 16 17 18 19 20 21 22 23 
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Sodium 

bicarbonate; 
2000 kg 

 

           700 Nos. AFFF & 
AR-AFFF 
28 KL with 
system & 

2 Kl 
storage 

     08 Nos. 
 
 

 

163 cm X 
152 cm 
04 nos.  

Nil Nil Nil 1) Self-
Contained 
Breathing 
Apparatus 
Set 
2) Airline  
Self-
Contained 
Breathing 
Apparatus 
Set 

1) 12 
nos. 
 
 
 
2) 01 
Nos. 

Safety 
Helmet 
Gumboot 

 50 nos. 
  
25 Nos. 
 
  

 
Annexure – 21B (West Basin)  

FIRE & TOXICITY CONTROL ARRANGEMENTS 
Fire 

Water & 
Other 

sources 

Nos. of 
Reservoir 

00 (U/G water 
reservoir) 

Nos. of 
Tanks 

02 (O/H 
water 

storage 
tank) 

Total Quantity 1100 KL Nos. of CO2 
Extinguishers 

 

No. of 
hydrant 
Points 

No. of fire 
pumps, type 
& Capacity 

No. of 
hose reals 

& Total 
Length 

No. of fire 
tenders and 

capacity 

No. of Monitors 101 nos. Alternative 
power 

arrangement Fixed [99] Portable [02] 

Lifting 
height 

Pressure Lifting 
height 

Pressure 

1 2 3 4 5 6 7 8 9 10 11 

 
          800



              
 

 

ADANI PORTS AND  
SPECIAL ECONOMIC ZONE LIMITED 

EMERGENCY ACTION PLAN 
Authorized by: AGM (QHSE)                                                                  Rev  : 12 
Issue No. : 05                                                                                   Date: 10th August 2023 

 
 
 

AUGUST - 2023 

 

30 
 

Sea Water 
& 

Narmada 
Water 

Reservoir 
capacity is 
1100 KL 

 
Nos. of 
Hydrant 

122 

Diesel pump: 
01 no.  – 273 

M3/hr 
Electric pump: 
02 no.  – 273 

M 3/hr 
Jockey pump: 
02 no. –  10.8 

M3/hr 

15mts 
lengths – 

 
250 nos. 

01 no. 30 mtr 
head 

7 kg/cm2 20 mtr 
head 

7 kg/cm2 Diesel 
Generator 

backup 
2Kg – 36   

4.5Kg – 128 

Capacity: 
1) 5 KL 
water 

     

 

Dry Powder Type Foam Type Water Jet Product 
Other 

Extinguisher 
Personal  protective equipment 

Type of 
powder & 

total 
quantity 

No. of portable 
Extinguisher 

Type of 
foam & 

total 
quantity 

No. of portable 
Extinguisher 

No. & 
size of 

blankets 

Other 
Jet 

products 

Type Number 
or 

Quantity 

Respiratory Non-respiratory 

Type No. Type No. 

12 13 14 15 16 17 18 19 20 21 22 23 
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Sodium 

bicarbonate; 
700 kg 

 

2Kg – 62 
5Kg – 15 
9Kg – 44  

10 Kg – 16 
50Kg – 4  

AFFF 
200 liter 

9 Ltr – 7 
45 Ltr – 5  

01 no. Nil Water 
CO2 
type 

9 Ltr – 5 
 

Self-
Contained 
Breathing 
Apparatus 

Set 

03 no • Safety 
Helmet 

• Gumboot 
• Fire 

Proximity 
Suit 

25 no. 
 

20 no. 
01 no. 

 
 

 
 

MUTUAL AID ARRANGEMENT 

Name & Address of the 
factories & Fire stations 

 
Approx. 
distance 

Contact FFE available PPE available 
No. of 

experts & 
trained 
persons 
available 

Decontamin
ation 
substances 
available 

Gas 
detectors 
available 

 
Other 

equipme
nt’s 

availabl
e 

 
Person 

 
Phone 

No. 

 
Type  

 
Quantity 

 
Type  

 
Quantity 

24 25 26 27 28 29 30 31 32 33 34 35 
Indian Oil Corporation Limited,  
Mundra-Panipat Pipeline,  
Post Box No. – 1, P.O. Mundra, Old 
Port Road, Mundra, District – Kutch,  
Gujarat, PIN-370421. 12 km 

Mr. 
Satosh 
kumar /  
Mr. Fate 
kumar 

967210
211 /  

904106
9414 

-- -- -- -- -- -- -- -- 

Hindustan Petroleum Corporation 
Limited,  
Mundra-Delhi Pipeline,  
P.O. Mundra, IOCL Link Road,  
Mundra, District – Kutch,  
Gujarat, PIN-370421. 

06 km 

M R 
Chauhan 

/ Mr. 
Surabh 
bhatt 

992017
3377 / 
968760

6093 
-- -- -- -- -- -- -- -- 
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Jindal SAW Ltd. (IBU),  
Village – Samaghoga,  
Taluka – Mundra,  
District – Kutch,  
Gujarat, PIN-370421. 28 km 

Mr 
Girish 

Kumar /  
Mr Dipak 
Kumar 

900595
8965 /  

968767
8052  

-- -- -- -- -- -- -- -- 

Adani Power Limited,  
Adani Power Site, Tunda-Wandh,  
Mundra-Mandvi Highway,  
Siracha, Mundra, District – Kutch,  
Gujarat, PIN-370435. 25 km 

Mr. Anil 
C Datar  

/ Mr. 
Dinesh 
Mishra 

968766
0356 / 

789440
6485 

-- -- -- -- -- -- -- -- 

Costal Gujarat Power Limited,  
Ultra Mega Power Project,  
Tunda Vandh Road, Tunda Village,  
Mundra, District – Kutch,  
Gujarat, PIN-370435. 
 28 km 

Mr. 
Pramod 
Singh 
/Mr. 

Jignesh 
Kumar 

922729
5495 / 
909999

5701 
-- -- -- -- -- -- -- -- 

Hindustan Mittal  Energy Limited 
Plot no.06 (2), Old port road, 
Mundra, District -Kutch  
Gujarat, PIN-370435. 

06 Km 

Mr 
Partha 

Chakrva
borty /  

Mr. Vipin 
Yadav 

989960
0434 /  

706900
2406 

- - - - - - - - 
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Annexure – 22 

MEDICAL ARRANGEMENTS 
First-aid Centers / Ambulance room / OHC / Hospital Ambulance van or alternate arrangement 

Sr 
No. 

Name 
 &  

Location 
Phone 

No. 

In charge person 
Facilities & 
equipment’

s 
Antidotes 
available 

First aiders 
available 

Place of 
availability 

Capaci
ty 

Facilities 
in the 
van 

Driver’s name 
& Address 

Name & 
Designatio

n 

Residence 

Phone Addres
s 

1 2 3 4 5 6 7 8                9 10 11 12 13 
1 
 
 

OHC – NR. 
LT  APSEZ 
LTD 
 
 
 
 
 

02838 
255710 
 
89800 
15070 
 
 

On Duty Dr.  8511078
199 
 
 

Samdra 
Township  

All  
equipment’s 
as per 
Factory Act 
1948 
 
 
 
 

All Antidotes 
are available 
 
 
 
 
 

 24 Hours 
1.Sanajy 
Rathod  
 2.Subash 
Moond 
3. Gulam 
Khatri  
4. 
Radheshyam  
5. Deepu 
Sharma  
6. Dindayal 
Sharma  

OHC – Nr. 
LT  
APSEZ 
LTD 
 
 
 
 
 
 

4 Bed 
capacity 

All  
equipment
’s as per 
Factory 
Act 1948 

1.Bharat Dhafada 
(Gundala-Mundra-
9925203405) 
2.Bhavesh L 
Maheshwari 
3.Nizar Ali 
4.Jaspal Zala  
5.Jitendra Gadhvi  
6.Ashish Anshora 
7.Jitubha Zala  
8.Bhavesh A 
Maheshwari  
9.Yogendrasinh 

2 
 
 

Adani 
Hospital, 
Samundra 
Township, 
Old Bander 
Road, 
Mundra  
Kutch 

02838-
255899 

Dr. Vatsal 
Pandya 

8980802
842 

Samundr
a 
Township  

ICU on 
Wheel,  
X ray, 
Sonography, 
Physiotherap
y, Laboratory, 
Pharmacy  
and 
telemedicine 
etc. 

All Antidotes 
are available 
 
 
 
 

Adani Hospital 
Staff 
 
 
 
 
 
 

In APSEZ 
near 
Saundra 
Township 
 
 
 
 

100  
Bed 
capacity 

All  
equipment
’s as per 
Factory 
Act 1948 

Mr. Vinay 
Pratap Singh 
 
9099858095 
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Annexure – 22B (West Basin)  
MEDICAL ARRANGEMENTS 

First-aid Centers / Ambulance room / OHC / Hospital Ambulance van or alternate arrangement 

Sr 
No. 

Name 
& Location 

Phone  
No. 

In charge person 
Facilities & 
equipment 

Antidotes 
available 

First aiders 
available 

Place of 
availability Capacity Facilities in 

the van 
Driver’s name & 

Address 
Name & 

Designati
on 

Residence 
Phone Address 

1 2 3 4 5 6 7 8 9 10 11 12 13 
1 
 
 

OHC – Nr. 
SS-1 

Building 
 
 
 
 
 

02838-
255984 

 
898001515

5 
 
 

Medical 
Officer 

 

96876 
39281 

 
 
 

Samudra 
Township 

 
 
 
 
 

All  equipment 
as per Factory 

Act 1948 
 
 
 
 

All Antidotes 
are 

available 
 
 
 
 
 

24 Hours 
1.Sanajy Rathod  
2. Subash Moond 
3. Gulam Khatri  
4. Radheshyam  
5. Deepu Sharma  
6. Dindayal 
Sharma 

OHC – 
Nr. SS-1 
Building 

 
 
 
 
 
 

consult
ing 

All 
equipmen
t as per 
Factory 

Act 1948 

1.Bharat Dhafada 
(Gundala-Mundra-
9925203405) 
2.Bhavesh L 
Maheshwari 
3.Nizar Ali 4.Jaspal 
Zala  
5.Jitendra Gadhvi  
6.Ashish Anshora 
7.Jitubha Zala  
8.Bhavesh A 
Maheshwari  
9.Yogendrasinh 

2 
 
 
 
 

 

Adani 
Hospital, 
Samundra 
Township, 
Old Bander 
Road, 
Mundra  
Kutch 

02838-
255899 

Dr. 
Vatsal 
Pandya 

898080
2842 

Samundr
a 
Township  

ICU on Wheel,  
X ray, 
Sonography, 
Physiotherapy, 
Laboratory, 
Pharmacy  
and 
telemedicine 
etc. 

All 
Antidotes 
are 
available 
 
 

Adani Hospital 
Staff 

In APSEZ 
near 
samundra 
Township 
 

100 
Bed 
capacity 

All  
equipment
s as per 
Factory Act 
1948 

Mr. Vinay Pratap 
Singh 
 
9099858095 
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Annexure – 23 

TRANSPORT & EVACUATION ARRANGEMENT 
Type of siren, if any, for evacuation Steam & Electrical hooter type siren 

Own Transport Center Own Vehicles 

Name of 
Location 

Phone No. 

In charge person 
Sr. 
No. 

Type & 
No. 

Capacity 
No & Type of 
public warning 

instruments 

Driver’s name & 
Address 

Name & 
Designation 

Residence 

 Phone Address 
Mundra 9909927251 Mr. Archan 

Bhat   
 

99099272
51 

Mundra During Day Time (0700 hrs. to 1800 hrs.) 
1 
 
 
2 

HMV 
 
 

LMV 

56 seater x 8  
54 Seater x 13 
7 seater x 25  
 (Available at 

different location) 

Nil All drivers available 

During Night Time (1800 hrs. to 0700 hrs.) 

 
          806



              
 

 

ADANI PORTS AND  
SPECIAL ECONOMIC ZONE LIMITED 

EMERGENCY ACTION PLAN 
Authorized by: AGM (QHSE)                                                                  Rev  : 12 
Issue No. : 05                                                                                   Date: 10th August 2023 

 
 
 

AUGUST - 2023 

 

36 
 

1 
 
2 
 
3 
 
 
 
 
 
 
 
4 
 

HMV 
 

HMV 
 

LMV 
 
 
 
 
 
 
 

Ambul
ance 

 

56 Seater x 3 (at SVC) 
 

13 Seater x 2 (at CT 2 
& CT3) 

  7 seater x 30 
(Dry Cargo – 01, LT – 
02, CT 2 – 04, Engg. 
Service – 01,Marine-
03,Safety-01, Fire-01, 
Railway-01, Security-

16) 
 

05  (02 at Port, 01 WP, 
01 SEZ, 01 at SVC) 

Nil Naran, Rupsinh, Tulsi 
Vijay raj, Mulji, Mintoo, 

Satendra, Pravin, 
Kapil, (All available at 
Port, SVC and Drivers 

Rest room) 
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Outside shelters for evacuated persons 

Sr. 
No
. 

Name, address & 
distance 

Phone. No. 
In charge Person Accommo

dation 
capacity 

Facilities available Name & 
Designating 

Residence 

Phone Address 

11 12 13 14 15 16 17 18 
1 Shantivan Colony 6358945030 Mr. Namit  

Kapoor 
52814 Shantivan 

Colony 
1500  Open ground available at SV Colony (Cricket ground 

and Rang Manch), Shopping Complex available 
2 Samundra 

Township 
6358945030 Mr. Namit  

Kapoor 
52814 Samundra 

Township 
2500  Open ground available at Samundra Township 

(Children Park and utility park), Shopping Complex 
available 

Annexure – 24  
POLLUTION CONTROL ARRANGEMENTS 

Water Pollution Control Air Monitoring 

Type & Capacity of 
effluent treatment plant 

No. of sample 
monitoring & its 

frequency 

In charge person’s 
name, address & 

Phone No. 

No. of sample 
monitoring & 
its frequency 

Type & parameters 
of tests 

Wind 
direction 

Instrument 
available. 

In charge person’s name, 
address & Phone No. 

1 2 3 4 5 6 7 9 
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265 KLD 

 

2 sample per  month Mr. Gaurang 

Chudasama 

CTF Building, Liquid  

Terminal, APSEZ 

90990 05225 (M) 

Twice a Week 

 

Type 

Ambient Air Monitoring. 

Parameters 

PM 10, PM 2.5, SO2, 

NOx, CO, 

Hydrocarbon, 

Benzene 

Wind vane Respirable 
Dust 
Sampler & 
Fine 
Particulate 
Dust 
Sampler 

 

Mr. Gaurang Chudasama 

CTF Building, Liquid  

Terminal, APSEZ 

90990 05225 (M) 

Stack Monitoring Scrubbers, Incinerators etc. Land Pollution Controls Pollution control Board 

No. of 
sample 

monitoring 
& its 

frequency 

Type & 
parameters 

of tests 

Instrument 
available. 

In charge 
person’s 
name, 

address 
& Phone 

No 

Location Type & 
Capacity 

For What In charge person’s 
name, address & 

Phone No. 

No. of sample 
monitoring & 
its frequency 

In charge 
person’s 
name, 

address & 
Phone No. 

Permission 
obtained? 

Conditions 
fulfilled? 

11 sample 
per  month 

 
SO2, NOx, 

SPM 

Stack 
Monitoring 

kit. 

As above -------------------------------- N A ------------------------------- 2 sample per 
month 

As above Yes  
(As per 
CC&A) 

Yes  
(As per 
CC&A) 
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Annexure –25 

OTHER ARRANGEMENTS 
For Key Personnel and Essential Workers See Annexure -17 & 18 

Sr. 
No. 

Type and 
name of 
arrangements 
available 

Qty. Place of 
availability 

Phone no. Incharge person’s Mutual aid arrangements 
Name & 
designation 

Residence Place from 
where the 
same thing 
is available 

Quantity 
available 

Incharge person’s Address 
Phone Address Name & 

designation 
Phones 

  Office Resi. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. Alternatives 

power 
arrangements 

 Liquid 
Terminal 

8980802997 Mr. Gaurang 

Chudasama 
 

 Shantivan 
Colony 

GSPC/LNG  Mr. 
Dineshchandra 
Shah / Plant 
Head 

9909914844   

2 Additional 
firefighting 
support 

 Fire 
Station 

7069083035 Dr. Rakesh 

Chaturvedi 

 Samudra 
Township 

APL  Mr. Anil Datar / 
DGM Head 
Safety & Fire 

9687660359   

3 Special 
engineering 
support  

 Tug Berth 
Bld. 

9727784691 Mr. Mavji 

Vaghamshi 

 Shantivan 
Colony 

IOCL  Mr. Kumar 
Mukesh Rajan 

981s1537164   

4 Additional 
administrative 
support 

 Adani 
House 8826363738  Mr. Snehasish 

Bhattacharyya 

 Shantivan 
Colony 

HMPL  Mr. N 
Karthikeyan 

9982288833   

5 Additional 
Environmental 
support 

 Adani 
House 6357231713 Mr. Bhagwat 

Swaroop 

Sharma 

 Shantivan 
Colony 

HPCL  Mr. Vijay M 
Darot 

8936919000   
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Annexure –26  

ALARMS & SIRENS 
Sr. 
No. 

Plant wise alarm points  
The 

alarm 
(signal) 
is heard 
(seen) at 

Sound difference if any 

Plant/Dept./Location 

Sr. No. of 
the alarm 

point 

Its place of 
location (With 

floor No. if any) 

Type of the 
alarm of 

siren 

Its Period 
of checking 

Type of 
emergency 

Type of 
alarm 

or siren 

Duration 
of 

sounding 

Type of 
sound of 

alarm 
/siren 

Name & 
Location 

No. of floor 
 

1 2 3 
 

4 5 6 7 8 9 10 11 12 

1 Liquid 
Terminal 

1) LT Control 
room, 
2) Ground floor 
of LT office 

1 & 2  Roof of the first 
floor 

Wailing Twice in a 
month 

5 km 
range 

All Type of 
Emergency 

Hooter As per 
siren 
code 

Wailing 

2 Dry Cargo 
area 

Ground floor 3 Roof of fire 
pump house 

Wailing  Twice in a 
month 

5 km 
range 

All Type of 
Emergency 

Hooter As per 
siren 
code 

Wailing 

3 Marine 
Terminal 

 

Ground floor fire 
p/h 

4 Roof of Marine 
Terminal 
building 

Wailing  Twice in a 
month 

5 km 
range 

All Type of 
Emergency 

Hooter As per 
siren 
code 

Wailing 

4 Adani 
House 

 

Ground floor 5 Each floor  Wailing  Twice in a 
month 

500 mtr 
range 

All Type of 
Emergency 

Hooter As per 
siren 
code 

Wailing 
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5 PUB 
Building 

 

Ground floor 6, 7 & 8 Each floor Wailing  Twice in a 
month 

500 mtr 
range 

All Type of 
Emergency 

Hooter As per 
siren 
code 

Wailing 

6 ES - 
Building 

Ground floor 9 Roof of ES 
building 

Wailing Twice in a 
month 

8 km 
range 

All Type of 
Emergency 

Hooter As per 
siren 
code 

Wailing 

7 AMCT / 
CT2  

Ground floor fire 
P/H  

10 Ground floor Wailing 
(Manual)  

Twice in a 
month 

1.6 km 
range 

All Type of 
Emergency 

Hooter As per 
siren 
code 

Wailing 

8 Terminal-2 Ground floor fire 
P/H  

11 Ground floor Wailing 
(Manual)  

Twice in a 
month 

1.6 km 
range 

All Type of 
Emergency 

Hooter As per 
siren 
code 

Wailing 
 
 

9 AICTPL / 
CT2  

Ground floor fire 
P/H  

10 Ground floor Wailing 
(Manual)  

Twice in a 
month 

1.6 km 
range 

All Type of 
Emergency 

Hooter As per 
siren 
code 

Wailing 

10 ACMTPL / 
CT2  

Ground floor fire 
P/H  

10 Ground floor Wailing 
(Manual)  

Twice in a 
month 

1.6 km 
range 

All Type of 
Emergency 

Hooter As per 
siren 
code 

Wailing 
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Annexure –26B (West Basin)  

ALARMS & SIRENS 
Sr. 
No. 

Plant wise alarm points The alarm 
(signal) is 
heard at 

Sound difference if any 

Plant/Dept./Location Sr. No. 
of the 
alarm 
point 

Its place of 
location (With 

floor No. if any) 

Type of 
the alarm 
of siren 

Its Period 
of 

checking 

Type of 
emergency 

Type of 
alarm or 

siren 

Duration 
of 

sounding 

Type of sound 
of alarm /siren Name 

& 
Locat

ion 

No. of floor 
 

1 2 3 
 

4 5 6 7 8 9 10 11 12 

1 SS-1 Top floor 1 Roof of SS-1 
building 

Wailing 
(Electric) 

Twice in a 
month 

8 km range All Type of 
Emergency 

Hooter 02 minute 
(all clear) 

Wailing 

2 Fire 
Dept. 

Ground floor 1 Fire porta cabin Wailing 
(Manual) 

Twice in a 
month 

1.6 km range All Type of 
Emergency 

Hooter 02 minute 
(all clear) 

Wailing 

 
Code of Siren: 

• Emergency : Wailing Siren continuous for one minute with gap Siren for one minute followed by five second gap. Repeated four times. 
• Testing  : Continuous Siren for one minute (4th and 19th of Every Month at 1100 hrs.). 
• All Clear : Continuous Siren for two minutes. 
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Annexure – 27 
INTERNAL PHONES  

Sr. 
No. 

Name & Location of 
the plant, department 

of area (including 
internal emergency 

service) 

Phone No.  
( Internal) 

Person available on this phone 

Name Designation 
Designation or duty under 
on-site / offsite emergency 

plan, if any. 

Residence 

Phone No. 
(Internal) 

Address 

1 2 3 4  6 7 8 
1 TELEPHONE 

EXCHANGE 

99 SHIFT INCHARGE SR.OFFICER  MR. PRADEEP TRIVEDI 4258 SHANTIVAN COLONY 

2 FIRE CONTROL 

ROOM 

52801 SHIFT INCHARGE FIRE 

OPERATOR 

DR. RAKESH CHATURVEDI  4731 SAMUDRA TOWNSHIP 

3 MEDICAL 52710 INCHARGE MEDICAL 

OFFICER 

MEDICAL OFFICER  -- -- 

4 SECURITY 52300 DUTY OFFICER OFFICER COL. NIRMAL DHALIWAL 4504 SHANTIVAN COLONY 

5 MARINE CONTROL 52761 SHIFT INCHARGE HEADMARINE  
CAPT. SACHIN SRIVASTAVA 

4629 / 
4630  

SHANTIVAN COLONY 

6 SAFETY OFFICER 52777 SAFETY OFFICER SAFETY 

OFFICER  

MR. MANAN BHATT -- SHANTIVAN COLONY 

7 LT CONTROL ROOM 52744 SHIFT INCHARGE AGM MR. GAURANG CHUDASAMA 4459 SHANTIVAN COLONY 

8 DRY CARGO 52932 SHIFT INCHARGE HEAD-DC MR. BHAGWAT UPADHAYE -- SAMUDRA TOWNSHIP 

9 ELECTRICAL & 

ISTR. 

52826 SHIFT INCHARGE AGM MR. MAVJI VAGHAMSHI 4506 SHANTIVAN COLONY 
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10 PORT OFFICE 

CONTROL 

52762 

 

SHIFT INCHARGE HEAD 

MARINE 

CAPT. SACHIN SRIVASTAVA 4629 / 
4630  

SHANTIVAN COLONY 

 

Annexure – 27B (West Basin)  
INTERNAL PHONES 

Sr. 
No. 

Name & Location of 
the plant, department 

of area (including 
internal emergency 

service) 

Phone No.   
( Internal) 

Person available on this phone 

Designation or duty 
under on-site / offsite 

emergency plan, if 
any. 

Designation Name 

Residence 

Phone No. 
(Internal) 

Address 

1 2 3 4 5 6 7 8 
1 TELEPHONE 

EXCHANGE 

99 SHIFT INCHARGE SR.OFFICER   MR. PRADEEP TRIVEDI 4181 Shantivan Colony 

2 FIRE CONTROL 

ROOM 

52900 SHIFT INCHARGE AGM DR. RAKESH CHATURVEDI 4731 Samudra Township  

3 MEDICAL 52984 INCHARGE MEDICAL 

OFFICER 

--- 4460 Shantivan Colony 

4 SECURITY 52939, 52900 DUTY OFFICER SR.MANAGER COL. NIRMAL DHALIWAL -- Shantivan Colony 

5 MARINE CONTROL 52933 SHIFT INCHARGE GM CAPT. SACHIN SRIVASTAVA 4726 Shantivan Colony 

6 LT CONTROL ROOM  SHIFT INCHARGE AGM MR. GAURANG  CHUDASAMA 4459 Shantivan Colony 

7 DRY CARGO 52936 SHIFT INCHARGE MANAGER  MR. NITIN JOSHI 4439 Shantivan Colony 

8 ELECTRICAL & INS. 52932 SHIFT INCHARGE DGM MR. KASHYAP PANDYA 4506 Shantivan Colony 

9  CENTRAL CONTROL 

ROOM 

52932 SHIFT INCHARGE DGM MR. KASHYAP PANDYA 4044 Shantivan Colony 
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Annexure – 28  
EXTERNAL PHONES 

Sr. No. Name & Address of the dept. / 
Service / Person ( including 

external emergency services) 

Phone No. 
( External) 

Person available 

        Designated person 
 

Services Expected Under On-
site / off –site Emergency plan 

1.  Bhuj Fire Station 02832 – 222590, 101 Fire Officer Fire fighting Service 
2.  Gandhidham Fire Station 02836-231610, 101 Fire officer Fire fighting Service 
3.   Fire & Ambulance serv. 108 Medical Off. Fire fighting Service 
4.  Kandla Fire Station 02836 - 270176, 270178  Chief Fire Off. Fire fighting Service 
5.  Factory Inspector 02836 – 260020, 260262 Asst. Director Legal Advisory Service 

6.  Collector Office 02832 – 250020, 251805 Collector Administration Service 
7.  Civil Defense 02832-220703 Dy. Collector Evacuation Service 
8.  Hospital, Bhuj 02832 – 221610, 250150 Civil Surgeon Medical Service 
9.  KPT- Hospital, Kandla 02836- 270205, 270633  Medical officer Medical Service 
10.  Police 02832 -250511, 250444 DSP Law & Order 
11.  Police control City 100 Control room Law & Order 
12.  Gujarat Maritime Board 02838-22136 Port Off. Marine Service 
13.  Indian Navy, Porbandar 0286-2240954 Navy Officer Security  service (WAR) 
14.  Indian Coast Guards 02831-286430,31(Jhakhau) Cost Guard officer Security  service 

0286-2240958 (Porbandar)   
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Annexure – 29 

NOMINATED PERSONS TO DECLARE MAJOR EMERGENCY 

Sr. 
No
. 

Name of the plant, 
department or location 

Name & Designation of the 
nominated persons to declare 
major emergency 

Duty of designation given, if 
any, under the onsite / off-site 
emergency plan 

Phone No. 

Residence 

Phone 
No. 

Address 

1 Mr. Sujalkumar Shah CEO Site Main Controller 
02838 – 
255002 

63580 
15565 

Shantivan 
colony 

2 Mr. Manoj Katar COO Site Main Controller 
02838 – 
255404 

98796 
14724 

Shantivan 
colony 

3 Pradeep Jayaraman COO Site Main Controller 
02838 – 
255410 

91520 
36949 

Samudra 

Township 
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Annexure – 30 

FORM TO RECORD EMERGENCY TELEPHONE CALL 
PART A: ESSENTIAL INFORMATION 

DETAILS OF CALL AS REPORTED 

CALLER’S NAME & DESIGNATION_________________DATE__________________TIME______________PHONE NO.___________ 

PURPOSE OF CALL IS ANY PARTICULAR ADVICE REQUIRED IMMEDIATELY?  

NAME OF CHEMICALS. TO BE SPELT OUT CLEARLY  

BRIF DESCRIPTION OF INCIDENT. FIRE/ EXPLOSION /LIQUID SPILL/GAS 
RELEASE. QUANTITY INVOLVED. PACKAGING/STORING/HOLDING/USING 
DETAILS. LOCATION OF INCIDENT. CAUSE. IF KNOW, IN BRIEF. 

 

PART B: INFORMATION TO BE ORTAINED IF READELY AVAILABLE. 
HAS ANYONE BEEN INJURED?                                       YES/NO                                  IF YES, HOW MANY? 
AFFECTED BY CHEMICALS?                                           YES/NO                                  IF YES, HOW MANY? 
WHAT FIRST-AID HAS BEEN GIVEN? 
HAS ANY ONE BEEN TAKEN TO HOSPITAL?                                    YES/NO  
IF YES, ADDRESS OF THE HOSPITAL. 

IS THE ROAD BLOCKED? YES/NO. CLOSED TO TRAFFIC? YES/NO 

WHO OWNS THE CHIMECALS? YES/NO HAS THE ONNER BEEN INFORMED? 

IF CAUSED BY VEHICLE,  
VHICLE NUMBER__________________AND NAME & ADDRESS OF THE ONNER______________________________  
 
HAS THE ONNER BEEN INFORMED?                                     YES/NO  
 
TO WHON WAS THE LOAD COSIGMED? 
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Annexure – 31 

STATUTORY COMMUNICAION 
Prior to start of terminal printed booklet and communication given to workforce 

STATUTORY 
INFORMAION TO BE 

GIVEN TO: 

PERIODICITY OF SUCH 
INFORMAION TO BE 

GIVEN (STATUTORY OR 
SELF DECIDED) 

DATE OF LAST 
INFORMATION GIVEN 

TO HOW MANY 
PERSONS 

SUGGESTIONS 
RECEIVED IF ANY 

LAST DATE OF 
IMPLEMENTATION OF 

USEFUL SUGGESTIONS 

1 2 3 4  5 6 
The workers Information to workers 

once a month Safety 
Information Booklet as per 

N/A N/A N/A N/A 

The general public & 
neighboring firms 

Information to be furnished 
to General Public In 

vicinity as per GFR-41B. 

N/A N/A N/A N/A 

District Emergency 
Authority 

Yes, as and when asked 
for 

N/A N/A N/A N/A 

Factory Inspector Yes, as and when asked 
for 1 copy of onsite 
emergency plan / 

GFR 68-L to be given. 

N/A N/A N/A N/A 
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Note: Layout of the installations conform to safe distances and is duly approved & licensed by the Office of Director, Industrial Safety & Health. 
 
 
 
 

Annexure – 32 

SEPARATION DISTANCE 

SR. NO. SUBSTANCE TANKS SEPARATION 
DISTANCE 
REQUIRED 
(M)  

DISTANCE AT 
PRESENT 
(M) CAPACITY 

(T)  

NUMBERS 

1 2 3 4 5 6 

1. Storage of Liquid Petroleum 
Product in atmospheric Tank 

As per Annexure - 4  Two 15 Meters  18 Meters  

2 Storage of Liquid Acetic acid in 
atmospheric Tank 

As per Annexure - 4 Two N/A N/A 
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Annexure – 33 

EMERGENCY INSTRUCTION BOOKLET 
Sr 
No 

Role to be played as 
(Name emergency 

designation Viz, incident 
controller, particular key 

person or essential 
worker doing the job of) 

His emergency duties/functions (Narrate in short and clear 
sentence and in 1:2:3) 

Also refer document of 
(other relevant the factory 
Viz. Safety manual etc.) 

He should report at 
(the incident Place 
or contract route 

etc.) 

1 2 3 4 5 
1 Incident Controllers (IC) 1.Assess scale of emergency and accordingly activate emergency plant. 

2. Assume duties of SMC in his absence and depute DIC in his place. 
3. Direct plant-shut-down evacuation, call in outside. 
4. Call key-personnel. 
5. Direct rescues & fire fighting. 
6. Direct all operations in affected area giving priority to safety of personnel 
plant / property and environment. 
7. Search for causalities. 
8. Evacuate non-essential workers to safe assembly point. 
9. Establish communication with ECC. 
10. Provide necessary information fire bridge / outside service. 
11. Brief SMC about developments. 
12. Preserve evidence necessary for investigation. 
13.Act as alarm raiser 

 ECC / Place of Incident 

2 Deputy Incident Controller 
(DIC) 

1. Assume the role of IC in his absence, send runner to call IC. 
2. Help IC in shutting down the plant, controlling the incident fire - fighting 
etc. 
3. Implement all the instructions from IC. 
4. Report developments to IC. 
5. Act as alarm raiser. 

 Place of Incident 

3 Site Main Controller (SMC) 1. Relieve IC of overall main control. 
2. Consultant IC and decide if a major emergency exists, if so, call in 
outside emergency services, mutual aid teams fire-brigade and if 
necessary, activate off-site plan, inform nearby factories/general public and 
DEA police, Factory Inspectorate. 
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3. Ensure that key personnel are called in. 
4. Exercise direct operational control of parts of works outside affected 
area. 
5. Consult IC and key persons & if necessary direct safe close down, 
evacuation of plant people as well as neighboring population. 
6. Ensure medical help for causalities/victims. Ensure that their families. 
Relatives are informed. 
7. Inform and liaison with fire, officers, DEA, Police, Hospital Inspectorate. 
8. Contract meteorological officer for weather predictions, if emergency is 
prolonged. 
9. Ensure head count is done and arrange rescue for missing. 
10. Arrange for chronological record of events to be maintained. 
11. Arrange for catering facilities. 
12. Issue authorized statements to news/media. 
13. Ensure evidence is preserved. 
14. Control rehabilitation of affected areas and ensure safety of plant 
before re-entry. 
15. Control traffic movement within the factory. 
16. Act as alarm raiser. 

4 Key Personnel 1. To provide advice / information to SMS. 
2. To implement decision taken by SMC. 
3. Help SMC in evacuation, emergency engineering work supply of 
equipment’s utilities, carrying out atmospheric tests, arranging medical-aid, 
transportation, listing with DEA police, Factory Inspectorate and other area 
as the need be. 
4. Act as alarm raiser. 

 ECC 

5 Essential Workers Carryout instructions of IC/DIC in 
1. Firefighting, gas leak and spill control. 
2. Helping fire brigade and mutual aid teams. 
3. Shutting down plant and making it safe. 
4. Emergency engineering work. 
5. Providing emergency power water equipment’s etc. 
6. Moving equipment and vehicles from the affected area. 
7. Search evacuation, rest welfare 
8. Giving first aid / medical help. 
9. Carrying out atmospheric test and pollution control. 
10. Manning assembly points, outside shelters and look after welfare of 
evacuated persons. 

IC / DI of fire Toxicity Control 
Station 

Incident area 
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11. Recording details of causalities. 
12. Handling telephone calls acting as messenger. 
13. Controlling traffic within the factory. 
14. Informing surrounding factories and general public. 
15. Act as alarm raiser 

6 Assembly Point in - charge 1. Mark the position of assembly points by clear notice. 
2. Ensure that the assembly point is safe. 
3. Record the names and departments of those reporting there as well as 
those leaving. 
4. Establish communication with SMC. 
5. Arrange for suitable P.P.E. if these are required for reaching assembly 
points of ECC. 
6. Act as alarm raiser 

  

7 E.C.C. In Charge 1. To equip E.C.C. with proper means of communication and stationery and 
dates logging equipment’s. 
2. Procure latest telephone directory and a separate list of important 
telephone numbers. 
3. walking-talkie or P.A.S. system. 
4. Sets of various maps and drawings showing the area the factory layout, 
hazardous storage, flammable areas, effluent, treatment plant, first-aid 
center, assembly point, E.C.C. Canteen fire- fighting station etc. 
5. Mark affected areas within and outside the factory. 
6. Keep available the copies of this on-site and off-site emergency plan. 
7. Keep real role of employees with their address, blood group information 
etc. 
8. Arrange tape recorder and if possible, video to record the incident. 
9. Arrange pads, pens pencils and stationery. 
10. Keep ready gas detractors (if required) self-breathing apparatus sets of 
PPE'S, torches umbrellas, raincoats etc. 
11.Act as alarm raiser 

  

8 Fire and toxicity control In-
Charge 

Before Emergency 
1.Keeping a separate place (small room) ready with fire - fighting 
equipment’s, gas leak control equipment’s and P.P. E’S. 
2.Checking periodically that this equipment’s are functional. 
3. Checking that warning system for fire / toxic release is in working order. 
 
During Emergency 
A. Proceed to the scene of emergency. 

Fire / Toxicity Control Station 
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B. Use corrective of fire extinguisher & control fire with the help of essential 
workers. 
C. In case of gas release use safety kit to control the same.  
D. Ask IC / SMC for mutual-aid external aid if necessary. 
E. Act as alarm raiser 

9 Medical arrangements In-
charge 

Before Emergency  
1.Putting permanent notice for location of first-aid center, dispensary, 
ambulance room. 
2. Checking adequacy of area of first aid center for the organization and 
advice management accordingly. 
3. Ensuring availability of first aid medicines, antidotes and staff. 
4. Maintaining health record including blood-group information of all the 
workers. 
5. Leasing with Hospital / Doctors in the vicinity.  
 
During Emergency 
A. With the help of first aids give first aid to victims. 
B. Arrange hospitalization of call doctors at site as per need. 
C. Act as alarm raiser. 
D. Arranging outside shelters before emergency. 

  

10 In charge of transport and 
evacuation arrangement 

1. Keeping ready company's Vehicle.  
2. Keeping readies, a list with address & phone nos. of public transport 
companies offering vehicles for men and goods.  
3. Informing transporters to send vehicles and using own vehicles.  
4. Informing "Mutual-aid-companies “about transport requirements  
5.Arranging medicines, food clothing etc., at outside shelters, during 
emergency.  
6. Act as alarm raiser 

  

11 In-Charge of pollution control 
arrangement 

Before Emergency 
1.Checking adequacy of pollution control arrangements by checking quality 
of liquid and gaseous effluents. Providing extra capacity if necessary. 
2. Checking workability of arrangements and making them functional. 
3. Ensuring regular preventive maintenance of such arrangements. 
4. Keeping reagents ready. 
5. Ensuring through logbooks regular monitoring.  
During Emergency 
1.Analysing the effluent and so needful to treat it. 
2. Ensuring quality of liquid & gaseous effluent before discharge. 

Site and Effluent Treatment Plant 
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3. Monitoring air in and around unit in case of toxic release before 
rehabilitation. 
4.Act as alarm raiser 
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Schedule: 5: MATERIAL SAFETY DATA SHEET:  
See Rule 68-J 2(2) & 2(3)  
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ADANI PORTS & SPECIAL ECONOMIC ZONE LIMITED 

MOCK DRILL REPORT 

Date : 28.05.2024 

Time : 22:40 hr 

Location : 00 line (In front of FCC) 

Type/Text of the Scenario : Isolation of Wagon due to fire catch on wagon during PY Gas 

Unloading at "00" Line. 

 

INTRODUCTION: 

On the day of unloading Pyrolysis Gasoline on track number "0" in front of FCC, the field officer, Mr. Bhavik Maheswari, 

was conducting his field round when he noticed leakage of Pygas from wagon number 40089660233. Unfortunately, 

an unknown ignition source caused the leaked oil to catch fire. The fire spread quickly and caught the attention of Mr. 

Bhavik Maheswari, who immediately informed Mr. Mahendra Gadhvi, also present on-site. After verifying the incident, 

Mr. Mahendra Gadhvi informed the Control Room Shift in charge and declared an emergency. As a result, the ISCR, 

OHC, Fire, and Railway services were immediately informed, and the relevant departments were subsequently notified 

via message/call. 

 

LOCATION (WITH PHOTOGRAPH): 

 

 

SEQUENCE OF EVENTS WITH PHOTOGRAPHS: 
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INCIDENT CONTROLLER IN ACTION FIRE TEAM REACH AT LOCATION AND ACTIVATING FIRE 

WATER NETWORK 

 

 

FIREMAN ACTIVATING FIRE HYDRENT SYSTEM  FIRE FYDRENT SYSTEM ACTIVATED AND COOLING OF 

ADJUCENT WAGONS 

  

IC- Closely Monitoring Responders Action & communicating 
with LT-controll room 

Fire team engaged in cooling nearby wogon at “0’ line 
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Security DSO and IC intractiong about the Energency IC updating the status of incident to  LT-Shift incharge 

  
Observers are an action and closely monitoring responders 

action 
OBSERVER AN ACTION, OBSERVATIONS NOTICING 
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Discussion in between IC & Fire services manager Temperature monitoring of effected wagons checked by 

fire team 

  

Wagon De-attachment work started by Railway services  Wagon De-attachment & rail rack isolation work started 

by Railway services 

  

INCIDENT BRIEFING AT ASSEMBLY POINT INCIDENT BRIEFING AT ASSEMBLY POINT 
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RESPONSE TIME: 

 
  
  

# 

Description Exact Time  

 

1.  First responder informed to LT control room regarding 
emergency scenario 

: 22:39 

2.  Incident controller comes on site : 22:40 

3.  Declaration of Emergency : 22:40 

4.  Stand by fire tender reached on the incident location : 22:42 

5.  Fire Team from Fire station reaching time at incident Point : 22:44 

6.  Security team reaching time at incident point : 22: 46 

7.  Safety Shift in-charge reaching time at incident point : 22: 46 

8.  Maintenance team reached at site : 22:46 

9.  Hose disconnection from wagon started  : 22:47 

10.  Locomotive reach at the location : 22:48 

11.  Ambulance reaching time at incident Point : 22:49 

12.  Wagon De-attachment work started by Railway services : 22:51 

13.  Wagon separation done by Loco : 22:58 
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14.  Trolly with Spill kit reached at incident location : 22:59 

15.  Train departed and reached approximately 120 meters away 
from location 

: 23:00 

16.  Termination of Emergency and All clear siren  23:00 

 

 

COMMUNICATION & ACTIONS: 

Action By Information To / Action By Remarks 
First Responder Information given to incident controller about 

situation / scenario Operated VHF    

Good Response,  
Immediately informed 
to LT- Jetty In charge at 
site. 

Site Incident Controller  Assess the site and declare on-site 
emergency.  

 

Concern Department/ Area In-
charge 

Inform to ISCR, Security, Fire, Medical, Safety 
etc. 
 

 

Railway Services Railway team reached the site immediately 
after declaration of emergency 

 

Corporate Affairs NA 

HR/ Admin Respond on call and ready for any type of 
HR/Admin related help 

Safety Team Reached at site on time.  

OHC OHC team response was quick. Ambulance 
reached on site  

 

Security Control Room Barricade the incident area and ensure 
vehicle movement restriction inside terminal. 

 

Fire Control Room Inform Fire tender reached at site in quick time and 
started cooling the nearby 4wagons. 

 

 

COMMUNICATION TO MUTUAL AID GROUP  

(IF REQUIRED, AS AND WHEN MUTUAL AID IS CALLED) – Not Required.  

To By Whom/ Media Standard Performance 

IOCL  

2 min. after receiving 
information to 

Emergency Control 
Room 

 

HPCL   

JINDAL SAW   

ADANI POWER   

CGPL   

HMEL   

 

RESPONSE TIME PERFORMANCE OF ACTION  
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Agency Standard Time  Performance Rating  
(Max. 9/ Block) 

+VE Marks -VE Marks 
Ambulance 4-5 Min 4 Min 9  

Safety 4-5 Min 4 Min 9  

Fire Services  1-2 Min 3 Min  9  

 

A. PERFORMANCE OF OHS & F SERVICES & RESCUE SERVICES 

Performance Performance Rating  
(Max. 3 per Block) 

+VE Marks -VE Marks 

Turn out/ response time of Fire Team Fire team reached at site 
within benchmark of 
response time. 

3  

Turn out/ response time of OHC Team OHC team & Ambulance 
reached at site within 
benchmark of response time. 

3  

Turn out/ response time of Safety Team 
and in coordination with incident 
controller mobilisation of personnel 
and resources. 

Response time of Safety 
team is within benchmark 
and will coordinate with 
incident controller for 
mobilisation of personnel, 
resources, PPE’s etc.  

3  

Firefighting at the site Reported to incident 
Controller and standby at 
location till declaration of all 
clear. 

3  

Medical attention at the site Reported to incident 
Controller and ensure no 
causality. 

3  

Rescue of person  NA    

 

B. PERFORMANCE OF MAINTENANCE DEPARTMENT 

Performance Performance  Rating  
(Max. 3 per Block) 

+VE Marks -VE Marks 

Power shut down/ cut off Maintenance team reached 
on time, but power shut off 
will not ensured.  

2 1 

Immediate arrangements at the site  All arrangement were 
mobilised. 

3  
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Mobilizing of personnel and resources Maintenance team reached 
at site with tool kit.  
Appropriate PPEs used. 

3  

Maintenance activities being carried out 
at the site 

Necessary maintenance to 
stop the leakage 

3  

Clearing debris  Spill containment within 
dyke wall after clearance 
from incident controller was 
done. 

3  

Other arrangement at required to meet 
emergency 

Emergency Lights for night 
hours is not arrange.  

2 1 

 

C. PERFORMANCE OF SECURITY SERVICES  

Performance Performance Rating Rating  
(Max. 3 per Block) 

+VE Marks -VE Marks 

Turnout of Security  Security Team reached on 
time. 
Area barricading done.  

3  

Performance of security guards Vehicle were only allowed 
inside Liquid Terminal with 
spark arrestor by security 
guards from the LT gate.  

3  

Security officer’s command & control Security officers took charge 
and restricted the entry of 
unauthorized persons / also 
ensure that vehicles do not 
enter the incident site. 

3  

Area cordoned off There was area barricading 
nearby incident spot by 
security team. But gate 
number 5 was not barricaded 

2 1 

Prevent unwanted/ unauthorized entry 
into this area 

Security officers restrict the 
entry of unauthorized 
persons / also ensure that 
vehicles do not enter the gate 
also co-ordinate properly 
with incident controller. 
Security personal not stand 
by across all entry points of 
incident location. 

2 1 
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Closer of gates Vehicle & man movement 
entry gates were not closed. 
And no security personal 
stand by on all entry gates. 

2 1 

Providing security coverage at main gate 
and directing concern person to the site. 

Instead of security personal 
Liquid staff directing the way 
to emergency response 
department. 

2 1 

 

D. PERFORMANCE OF OPERATION/ CONCERN DEPARTMENT 

Performance Performance Rating Rating  
(Max. 3 per Block) 

+VE Marks -VE Marks 

Immediately pass the communication 
message through VHF / other available 
media to subordinates & emergency 
response team. 

Communication / 
Information on emergency 
conveyed to all concern by 
incident controller. 
(Nearby MCP was not operate) 

3  

Stopping of operation / like critical 
operations first & on priority basis 

All operations stopped by 
incident controller. 

3  

Emergency response of particular 
department at site 

Response time of concern 
department found adequate. 
LT Person deputed for guided 
to emergency vehicle for 
scene.   

3  

Support for evacuation of people at site 
and head count along with HR/ Admin 

Evacuation and head count 
done by 
Operation team. 

3  

Availability and response of emergency kit 
/ equipment / Other. 

Emergency spill kit was 
immediately mobilized at the 
incident spot. 

3  

Audibility of the scenario on PA System by 
Persons 

PA System was not clearly 
audible at incident location 
and all areas of LT for 
evacuation of people. 

3  
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Observer – Mr. Kandarp Pandya and Santhosh Arunachalam 

Good Observations:  

1. The standby fire tender arrived at the site within 2 minutes of the incident, indicating a swift 
emergency response.  

2. Cooling operations of the adjacent wagon began from the fixed line within 4 minutes of the 
incident, demonstrating quick action to prevent further escalation.  

3. The deployment of the 2nd and 3rd fixed hoses for cooling operations of the adjoining 
wagon occurred within 5 minutes of the incident, showcasing effective resource 
management.  

4. The disconnection of hoses for 5 wagons was completed within 6 minutes of the incident, 
indicating efficient coordination and quick execution of safety measures.  

5. The fire was successfully extinguished at the 11-minute mark from the time of the incident, 
reflecting the effectiveness of the emergency response and firefighting efforts. 

 
Observations / Area of Improvement:  

1. The sound of the mobile/hand-operated siren was not audible across the length of "00" Line. 
2. Emergency exit route / gate was not clearly visible during dark hour. 
3. Currently, the way to the assembly point signage is not available. Proper installation will assist in 

safe and fast gathering of FCC and nearby workers during emergencies. 
4. There may be a risk of Electrical Splashes during firefighting due to nearby Electrical panels. 
5. The windsock fixed on top of the lighting tower on TLF-09 was not visible during dark hours. 
6. The illumination level at the rail sliding is low during dark hour. 
7. Its observed Visibility / Identification of incident controller is difficult during dark hour due to 

small sicker on his helmet. 
 

Overall rating -  87 

Marks from 96 to 100        -   Excellent 

Marks from 91  to 95         -   Very Good 

Marks below 90                 -   Needs Improvement  

 

VOTE OF THANKS:                -    

SUPPORTING STAFF: 

Drill Organized By   :  Gaurang Chudasama and Baiju Abraha 

Drill guided By    :  Rama Rao and Rana Bambhaniya 

Exercise Performance Assessor :  Kandarp Pandya and Santhosh Arunachalam 

Site incident controller  :  Mahendra Gadhvi 

Report prepared By   :   Abhishek Panda 
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MOCK DRILL REPORT 

Date 24.09.2024 
Time 15:03  Hrs 
Location 2L20B1 container AICTPL 
Type/Text of the 
Scenario 

Scenario was leakage observed in container 
MEDU4000038 (IMDG class 08, UN 1760) placed 
at 2L20B1, yard supervisor informed to duty 
superintendent by means of VHF and Duty 
superintendent informed to Tower control of 
AICTPL. Tower control informed to Fire services, 
OHC, Security, ERT, Terminal head, POC, 
department regarding emergency 

 
INTRODUCTION: 

Mock drill was decided, and advance information given Operation team, Fire 

team, OHC, Safety, Security, ERT, Terminal head, POC, admin team regarding 

emergency. Scenario and execution plan was decided as per scenario. 

 

Pre-meeting and informed about roles and responsibility 

 

 

 

Pre-meeting and informed about roles and responsibility 
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LOCATION (WITH PHOTOGRAPH):   

 

 
 

 

 
 
 
SEQUENCE OF EVENTS WITH PHOTOGRAPHS:  
  

 

Yard 2L, AICTPL 

Fire team reached at location with fire tender  
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Sharing of Observations by Observers and Incident Controller & Brief about 
importance of mock drill to strengthen emergency response during emergency   

 

 

 

 
 

 

 

 

 

 

 

 

Ambulance & Security team reached at location  
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MOCK DRILL REPORT 

 

SEQUENCE OF EVENTS:  

 

➢ Leakage was observed Class-08 cargo container placed at yard 2L20B1. 

➢ Yard supervisor informed through VHF & to shift superintendent. 

➢ Shift Superintendent immediate informed to tower control regarding 

emergency. 

➢ Shift superintendent reached at location and taken responsibility as 

Incident Controller. 

➢ Tower control informed to shift superintendent, Engineering, Fire 

services, OHC, Safety, Security, ERT, Terminal head, POC, admin 

department regarding emergency. 

➢ Security team came at location and barricaded area. 

➢ Fire team reached at location with fire tender and started extinguished 

the fire. 

➢ Fire team checked nearest area using thermal imaging camera and 

declared normal. 

➢ Shift Superintendent call off the emergency. 

 

 

 

 

 

 

 

TEAM RESPONSE TIME 

 

Sr No. Particulars 
Information  

provided 

1 
Yard supervisor and shift superintendent copied the 
message 

15:02 Hrs 
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2 
Duty superintendent informed to tower control copied 
the message 

15:03 Hrs 
 

3 

Tower control informed to shift superintendent, 
Engineering, Fire services, OHC, Safety, Security, ERT, 
Terminal head, POC, admin department regarding 
emergency 

15:03 Hrs 

                           

 

 

SERVICES RESPONSE TIME: 

 

    

Description 
Information 

Provided time 
Service received 

Yard Supervisor 15:02 He was at site  

Shift Superintendent 15:02 Hrs Reached at location @ 15:03 Hrs 

Engineering team  Tower did not inform to 

engineering  

Safety team  Tower did not inform to Safety  

Security team 15:05 Hrs Reached at location @ 15:15 Hrs 

Ambulance / OHC team 15:04 Hrs Reached at location @ 15:14 Hrs 

Fire team 15:03 Hrs Reached at location @ 15:13 Hrs 

Security team barricaded 

area 

 15:17 Hrs 

Fire team checked the 

leakage 

 15:18 Hrs 

Fire team checked nearby 

area with thermal imaging 

camera and declared normal 

 15:18 Hrs 

Fire and safety team 

informed to shift 

superintendent regarding 

emergency clear 

 15:22 Hrs 
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COMMUNICATION TO MUTUAL AID GROUP  

(IF REQUIRED, AS AND WHEN MUTUAL AID IS CALLED) 

 

To By Whom/ Media Standard Performance 
IOCL  

Not Required  

 

HPCL   

JINDAL SAW   

ADANI POWER   

CGPL   

HMEL   

 

RESPONSE TIME PERFORMANCE OF ACTION  

Agency Standard Time  Performance Rating  
(Max. 9/ Block) 
+VE 

Marks 
-VE 

Marks 
Operation team Response was good 

and they reached 
within 1 minutes 

Good 5 2 

Safety team Response was good 
and they reached 
within 2 minutes 

Good 8 1 

Security team Response was good 
and they reached 
within minutes 

Good 8 1 

OHC team Response was good 
and they reached 
within 10 minutes 

Good 7 2 

Fire team Response was good 
and they reached 
within 10 minutes 

Good 8 1 
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A. PERFORMANCE OF OHS & F SERVICES & RESCUE SERVICES 

 

Performance Performance Rating  
(Max. 3 per Block) 
+VE 

Marks 
-VE 

Marks 
OHS team reached at location 
and collecting information 
regarding emergency 

Good 3  

Fire team reached at location 
within short time, checked 
container and nearby area 
using thermal imaging camera 
and declared normal 

Good 3  

Medical team reached at 
location within short time  

Good 3  

 

 

B. PERFORMANCE OF OPERATION/ CONCERN DEPARTMENT 

 

Performance Performance Rating Rating  
(Max. 3 per Block) 

+VE 
Marks 

-VE 
Marks 

Operation team immediate 
passed messaged to all 
concern departments 
regarding emergency, 
shifted nearby RTGC, 
Checked nearby stacked 
hazardous container, bring 
reach stacker and required 
resources. 

Good 2 2 

Security team reached at 
location and barricaded 
area 

Good 3  

 

Observer – I (Mr. Vinod Rajput) 

➢ Emergency siren not available to declared emergency 
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➢ Windsock not available to know the wind direction  

➢ RTG which were working at vicinity area not informed regarding leakage 

and shift equipment out of danger radius  

➢ Head count not done at site  

Observer – II (Mr. Abdul Halim Khan ) 

➢ Message interpretation by tower controller was wrong  

➢ MSDS of chemical did not provide at location  

➢ Tower control did not inform Safety department  

Observer – III (Mr. Vijay Chavda) 

➢ Leak cart was not available to shift leakage container 

➢ ISCR did not inform safety department  

➢ Incident controller did not provide direction to services regarding wind 

direction  

➢ Security team fail to provide safe access to services to reach the location  

 

Overall rating  

Marks from 85 to 100       -     Good 

Marks from 90 to 95        -    Very Good 

Marks below 90                 -    Needs Improvement  
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COMPLIANCE REPORT FOR MOCK DRILL 

 
 

 

 

VOTE OF THANKS:  

Vote of thanks by Mr. Vinod Rajput (Safety) and Mr. Nitin Prajapati (operation), 

Mr. Ratna dip Trivedi (Fire). Yashvant Zala (Security Services) and given to the 

special thanks to all team members of mock drill participants. 

 

 

 

 

 

 

 

Drill Participation Staff: 

 

Operation Team Mr. Nitin Prajapati, Mr. Inder, Mr. Jaypalsinh Jadeja, Mr. 
Jaswant Sinh Rathod,  Mr. Bhavesh,  

Engineering 
Team 

Mr. Naveendu Kumar, Mr. Tushar Chauhan, Mr. Mithul 
Patel, Mr. Harshil Patel, Mr. Goutam Prajapati 

QHSE Team Mr. Vinod Rajput, Mr. Abdul Halim Khan, Mr. Vijay Chavda, 
Mr. Hariprasanth, Mr. Thejus, Mr. Mayuraj Sinh 

Fire team Mr. Ratnadip Trivedi, Mr. Bhavin, Mr. Sachin Joshi, Mr. 
Harpal Sinh Zala 

Security Team Mr. Yashvant Sinh Zala, Ravindra Kumar Singh, Mr. Ravidas 

OHC Team Dr. Jeet, Mr. Gulam Ali, Mr. Ramesh 
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SUPPORTING STAFF:  
 

Drill Organized By : Mr. Vinod Rajput, Mr. Vijay Chavda & Mr. Abdul 
Halim Khan 

Drill guided By : Mr. Vijay Patel 

Exercise 
Performance 
Assessor 

: Mr. Vinod Rajput, Mr. Abdul Halim Khan, Mr. Vijay 
Chavda 

Site incident 
controller 

:   Mr. Nitin Prajapati (Superintendent-AICTPL)        
 

Report prepared By : Mr Vijay Chavda & Mr Abdul Halim Khan  
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Title:  Mock Drill Report 

Doc. No.: GEN/F/18 
Issue No. 01 & Date: 01 01.01.24. 
Rev No.: 00 
Rev. Date:  

 

 

MLTPL LPG TERMINAL - Mock Drill Report 

1. 
Date and Time 

of Mock Drill 
24th September 2024, 1140, Hrs. 

2. Location FB-01 refrigerated storage tank, Mundra LPG Terminal Pvt Ltd. PO Box 
No 1, Mundra, Kutch 370 421, Gujrat, India. 

3. 

Details of 

Emergency 

Scenario 

While monitoring the DCS at CCR, CCR operator recognize that Gas 

Detector #202, activates which resulted in alarm on DCS screen, CCR 

operator informs shift in charge and asked him to evaluate the 

situation, where shift in charge confirmed about the leak, CCR 

immediately informed all the stakeholders and further emergency 

declared by site incidence controller, fire team started precautionary 

water spraying by using water monitors further leak was arrested by 

mechanical team and ensured zero % LEL by safety  team along with 

all the stakeholders. 

All clear message declared, and emergency scenario communicated 

to all the employees at assembly point. 

4. 

Details of 

initiation/ 

activation of 

emergency 

Emergency was identified by CCR Operator through gas detector 

#202 and he immediately declared as emergency by activation siren. 

5. 

Description of the Mock drill (the narrative of the situation, all actions) 

including response of emergency team and mitigation actions 

At Incident point: 

1142: At FB01 propane leak identified from pump discharge by shift in charge. 

1142: Incidence controller reached at site informed CCR operator for siren activation. 

1143: Fire team reached at site and operates the hydrant, Mayur curtain and monitor, 

Fire tendor with fire crew reached & stand by at location for instructions. 

1145: Maintenance team reached at site, ensures zero LEL & started leak arrest job. 

1200: Maintenance team arrested the identified leak & ensures zero LEL from source. 

1200: Ambulance reached for standby. 

1203: All clear siren activated after confirming incident under control. 

 

At Central Control Room: 

1140: CCR operator recognize the alarm of GD #202 activation in DCS. 

1142: CCR operator informs the shift in charge to evaluate the situation. 

1145: CCR operator stops all the operations & active work permits of the terminal. 

1147: Communication to stakeholders like OHC, Marine POC, APSEZ Fire & Security. 

1151: CCR activated public announce system & siren to communicate emergency. 

1157: CCR communicated 35% LEL to incidence controller. 

1200: Ambulance reached at incident point. 

1202: CCR received information about LPG leakage arrested by maintenance team. 

1203: All clear siren activated after confirmation of site incidence controller. 

1205: All the operation were started after clearance from emergency control team & 

completion of emergency scenario briefing at assembly point. 
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At Assembly point & security gate B: 

1151: After hearing siren security guard opens gate for emergency vehicle movement. 

1152: First person reached at assembly point & Head count started. 

1215: Mock drill briefed by site management & emergency control team to all persons 

6. 
Communication and Response of Emergency teams: 

Emergency control team, Fire crew, Ambulance & Maintenance team reported at 

site timely. 

Events 
Expected 

Response time 

Actual 

Response 

time 

Remarks, if any 

a) Siren activation  1 Minute 0.5 Minute 

GD activates & 

confirmation by site 

incidence controller. 

b) Reporting of SIC 10 Minutes 5 Minutes SIC reported at site. 

c) Reporting of IC 2 Minute 1 Minute IC was informed by VHF. 

d) Fire team 5 Minute 2 Minute 

Fire team placed at site 

along with fire tendor, 

emergency rescue kit & 

PPE. 

e) Medical team 5 Minute 5 Minute 
Ambulance reached at site 

with paramedics. 

f) Security Team 3 Minute 2 Minute 
Security team placed at 

site. 

g) Mutual Aid 20 Minute Not required 
Not required as emergency 

was controllable on-site. 

h) E&M 10 Minute 3 Minute 

Leak arrested by 

maintenance team with 

spark proof tools & 

cryogenic PPE’s. 

i) others Nil Nil  

7. Head Count 79 Nos. 

a) 

Total persons 

present in the 

installation before 

the drill 

Adani Employees: 10 
Contractual: 49 
Visitors: 00 
Security: 07 
Drivers: 13 

b) 

Total persons 

available at 

Assembly point(s) 

and key locations 

79 Nos at assembly points 
06 Nos at key locations 
(CCR-03, Fire pump house-01, Security gate A- 01 & Security gate 
C- 01) 

c) 
Difference of head 

count after drill 
Nil. 
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d) 

Action taken to 

search the 

shortfall of head 

counts if any 

Nil. 

8. Time of ‘All Clear’ 1203 Hrs. 

9.  
Duration of Mock 

Drill (in Minutes) 
13 Minutes 

10. Observations (including highlight the positives of the drill) 

 

Positive Points: 

1. Fire hydrant system is in auto mode, fire tendor reached site timely. 

2. Maintenance team equipped with emergency kit. 

3. Communication system was in well maintained condition. 

4. Firefighting & Medical team was reached at site timely. 

5. PPEs was available at site. 

11. Recommendations & Action Plan. 

SN Observation Action Plan Responsibility Target Date Status 

1. CCTV Camera 

observed not in 

working condition. 

CCTV to be repaired 

and made in 

operational during 

emergency. 

Ritesh 

Bharadiya 

1st Oct 24 In 

Progress 

2. Communication 

sequence is not 

followed by CCR. 

New joinee CCR 

operators to be 

trained on 

emergency 

procedure. 

Gaurav Vyas 10th Oct 24 In 

Progress 

3. Security Team has 

not reached to the 

site 

Security person to be 

involved in mock drill 

after hearing siren 

Security 

supervisor & 

Port security 

Immediate In 

Progress 

4. Siren is not 

audible at 

warehouse, 

workshop & CCR 

offices 

Need to install the 

separate siren inside 

the buildings 

Abdul 

Rahman 

31st Dec 24 In 

Progress 

5. Quarterly ERDMP 

training to be 

added in Training 

calendar. 

Revised training 

calendar to be 

shared 

Amit Abdeo 15th Oct 24 In 

Progress 
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12. Emergency Exercise Observers 

Name of the observer Area of Observation 

Amit Abdeo (adani) LPG Terminal CCR 

Qaiser Husain (adani) Local incidence site (TLF-01) 

Mehul Chavda(adani) Security gate-B Assembly point 

 

 (Incidence Controller)      (Location In-Charge) 

  

Dilip Rote.       Gaurav Vyas 

Shift In-charge      HOS-LPG Terminal 

 

 

SITE PHOTOS 
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Date : 25.09.2024 

Time : 11:25AM 

Location : Encloser – 09, TLF-09, Loading Bay: -   
Type/Text of the Scenario : Chemical Spillage (Methanol around 300 litter) on loading 

helper due to wrong opening of valve for tanker loading at 
TLF -09. 

 
INTRODUCTION: On the above-mentioned day alcohol loading will be planned to start at TLF 09. 

Loading supervisor lineup all the requirements and brief the operation & safety requirements to 

loading helpers. After all arrangement, tanker was placed on loading bay number 65, and loading 

hose was connected. When all setups done then driver instructed to the loading helper to open the 

valve for loading. But at that time loading helper was open the valve of line number 115 instead of 

number 116 then suddenly methanol come out from the hose, and it spilled upon tanker driver Mr. 

Ranjit (IP) who stand upon the tanker top. Immediately he moved away from the oil spilling area and 

started shouting, Mr. Vaidik Velani (1st informer) listened the sound and reached quickly at loading 

bay 65 after observing the seriousness, he pass the message to Mr. Ganeswara Rao (Incident 

controller). IC immediately reached at site and measure the situation then he informed to control 

room and declared emergency. After that IC instructed to operation team for giving shower to the 

IP at nearby safety shower near pump house -09. 

 

Immediately ISCR, OHC and fire were informed, and subsequently intimated the same through 

message/ call to concern departments 

 

LOCATION (WITH PHOTOGRAPH): 
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SEQUENCE OF EVENTS WITH PHOTOGRAPHS: 

Chemical Spilled upon the tanker driver 1st informer reached at site informed to 
Incident controller  

   

Incident location barricaded and spill boom laying 
for control the oil contamination 

Axillary support team reached at incident location 

 
 

Operation team assist by showing direction to 
emergency respond team 

Shower provided to the injured person 
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Fire team reached at location and arrenging for 
fome spray to controll veporization 

Fome spraying progress by fire services 

 
 

OHC team check the condition of I.P and taken OHC 
by ambulance  

Workmen went towards assemblly point 

  

Addressing to the geatherig at assemblly point Addressing to the geatherig at assemblly point 
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RESPONSE TIME: 

 
  
  

# 

Description Exact Time  
 

1.  First responder informed to LT control room regarding 
emergency scenario 

: 11:23 

2.  Incident controller comes on site : 11:25 

3.  Declaration of Emergency : 11:25 

4.  Ambulance reaching time at incident Point : 11:27 

5.  Safety Shift in-charge reaching time at incident 
point 

: - 

6.  Security team reaching time at incident point : - 

7.  Fire Team reaching time at incident Point : 11:30 

8.  Rescue Arrangement at site : - 

9.  OHC Team Check the condition of person : 11:31 

10.  Person shift to OHC by ambulance : 11:31 

11.  First person at Assembly Point : 11:28 

12.  Last person at Assembly Point : - 

13.  Maintenance Arrangement at site : 11:31 

14.  Workers and supervisor reached at TLF-9 for 
spillage control 

: 11:33 

15.  Termination of Emergency and All clear siren : 11:36 

16.     

 

 

COMMUNICATION & ACTIONS: 

Action By Information To / Action By Remarks 
First Responder Information given to incident 

controller about situation / scenario 
Operated VHF    

 

Site Incident Controller  Assess the site and declare on-site 
emergency.  

 

Concern Department/ Area 
In-charge 

Inform to ISCR, Fire, Medical, Safety 
etc. 
 

 

Engineering Services LT Maintenance team reached the site 
immediately after declaration of 
emergency 

 

Corporate Affairs NA 
HR/ Admin Not Required 
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Safety Team Not Required  

OHC OHC team response was quick. 
Ambulance reached on site  

 

Security Control Room Security team didn’t reach at 
emergency location 

 

Fire Control Room Inform Fire tender reached at site in quick 
time. 

 

 

COMMUNICATION TO MUTUAL AID GROUP  

(IF REQUIRED, AS AND WHEN MUTUAL AID IS CALLED) – Not Required.  

To By Whom/ Media Standard Performance 
IOCL  

2 min. after 
receiving 

information to 
Emergency Control 

Room 

 

HPCL   

JINDAL SAW   

ADANI POWER   

CGPL   

HMEL   

 

RESPONSE TIME PERFORMANCE OF ACTION  

Agency Standard Time  Performance Rating  
(Max. 9/ Block) 
+VE 

Marks 
-VE 

Marks 
Ambulance 1-2 Min 2 Min 9  

Safety 4-5 Min 4 Min 9  

Fire Services  4-5 Min 3 Min  9  

 

A. PERFORMANCE OF OHS & F SERVICES & RESCUE SERVICES 

Performance Performance Rating  
(Max. 3 per Block) 

+VE Marks -VE Marks 
Turn out/ response time of Fire 
Team 

Fire team reached at site 
within benchmark of 
response time. 

3  

Turn out/ response time of OHC 
Team 

OHC team & Ambulance 
reached at site within 
benchmark of response 
time. Ambulance crossed 
the warm zone and 
reached near to incident 
location. 

2 1 

Turn out/ response time of Safety 
Team and in coordination with 

Response time of Safety 
team is within 
benchmark and will 

3  
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incident controller mobilisation 
of personnel and resources. 

coordinate with incident 
controller for 
mobilisation of 
personnel, resources, 
PPE’s etc.  

Firefighting at the site Fire team apply foam upon 
the spilled chemical  

3  

Medical attention at the site Reported to incident 
Controller and ensure no 
any causality. 

3  

Rescue of person  Person rescued by fire 
team on time and 
handover to OHC  

3  

 

B. PERFORMANCE OF MAINTENANCE DEPARTMENT 

Performance Performance  Rating  
(Max. 3 per Block) 

+VE Marks -VE Marks 

Power shut down/ cut off Maintenance team 
reached on time. 

3  

Immediate arrangements at the site  All arrangement were 
mobilised. 

3  

Mobilizing of personnel and 
resources 

Maintenance team 
reached at site with tool 
kit.  Appropriate PPEs 
used. 

3  

Maintenance activities being 
carried out at the site 

Maintenance team 
standby at site 

-  

Clearing debris  Spill containment within 
TLF bay after clearance 
from incident controller 
was partially done by 
operation team. 

2 1 

Other arrangement at required to 
meet emergency 

 -  

 

C. PERFORMANCE OF SECURITY SERVICES  

Performance Performance Rating Rating  
(Max. 3 per Block) 

+VE 
Marks 

-VE 
Marks 

Turnout of Security  Security Team not reached at 
incident site at time.  

1 -2 
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Performance of security guards Vehicle were only allowed 
inside Liquid Terminal with 
spark arrestor by security 
guards from the LT gate.  

3  

Security officer’s command & 
control 

Security officers took charge 
and restricted the entry of 
unauthorized persons / also 
ensure that vehicles do not 
enter the incident site. 

3  

Area cordoned off There was area barricading 
nearby incident spot by 
operation team. 

3  

Prevent unwanted/ unauthorized 
entry into this area 

Security officers restrict the 
entry of unauthorized persons 
/ also ensure that vehicles do 
not enter the gate also co-
ordinate properly with 
incident controller. 

3  

Closer of gates Vehicle & man movement 
entry gates were not closed. 

3  

Providing security coverage at main 
gate and directing concern person 
to the site. 

Security guard was guided to 
emergency vehicle for scene.   

3  

 

D. PERFORMANCE OF OPERATION/ CONCERN DEPARTMENT 

Performance Performance Rating Rating  
(Max. 3 per Block) 

+VE 
Marks 

-VE 
Marks 

Immediately pass the 
communication message through 
VHF / other available media to 
subordinates & emergency 
response team. 

Communication / Information 
on emergency conveyed to all 
concern by incident controller 

3  

Stopping of operation / like critical 
operations first & on priority basis 

All operations stopped by 
incident controller. 

3  

Emergency response of particular 
department at site 

Response time of concern 
department found adequate. 
LT deputed for guided to 
emergency vehicle for scene.   

3  

 
          858



 

ADANI PORTS & SPECIAL ECONOMIC ZONE LIMITED 

MOCK DRILL REPORT 

Support for evacuation of people at 
site and head count along with HR/ 
Admin 

Evacuation done by 
Operation team and head 
count was done Liquid and 
Security team. 

2 1 

Availability and response of 
emergency kit / equipment / Other. 

Emergency spill kit was 
immediately mobilized at the 
incident spot. 

3  

Audibility of the scenario on PA 
System by Persons 

PA System was not use for 
announcement of emergency. 

 3 

 

Observer – Mr. Baiju Abraham, Mr. Amit Abdeo, Mr. Abhishek Panda and Mr. Keyur 

Brahmbhatt 

Good Observations:  

1. Incident Controller (IC) reached at site within 2 minutes and took charge. 
2. Ambulance arrived near incident location within 2min  

3. Fire and rescue team arrived with SCBA set for emergency. 
4. Coordination between Incident Controller and Control Room 
5. Emergency evacuation ensured by Incident Controller (IC). 
6. Control room communicated to all the concern members on emergency. 

 

Observations / Area of Improvement:  

 

1. MSDS file not opened at CCR. 
2. Siren is not audible as per siren code 
3. Casual response of employees and surveyor during emergency evacuation. 
4. Tractor driver moved the vehicle prior to close the door of Emergency response trolly 

door. 
5. Security services involvement in mock drill is not as much visible as per emergency 

response plan. 
6. During spillage of flammable cargo, tanker moved from loading bay during emergency 

scenario. 
7. PA system not used to communicate the emergency evacuation. 
8. Only one side containment was bunded. 
9. No head count system at assembly point. 
10. Ambulance crossed the warm zone and entered near to the incident location. 

 
 
Overall rating – 88  

Marks from 96 to 100        -   Excellent 

Marks from 91 to 95         -   Very Good 

Marks below 90                 -   Needs Improvement  
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VOTE OF THANKS:                 -   Gaurang Chudasama, Rama Rao, Amit Abdeo 

 

SUPPORTING STAFF: 

Drill Organized By   : Gaurang Chudasama and Abhishek Panda 

Drill guided By   : Rama Rao and Laxman Bhanushali  

Exercise Performance Assessor : Baiju Abraham & Amit Abdeo 

Site incident controller  : Ganeswara Rao 
Report prepared By   : Abhishek Panda 

 

Sl 
No 

ATS 
Tracking 

ID 
Observation Recommendations Responsibility 

Target 
date of 

Completion 

1 221625 MSDS file not opened at CCR During any emergency with 
respect to cargo, MSDS of 
specific cargo should be 
available on the table of CCR-In 
charge  

Laxman 
Bhanushali 

05th Oct 

2 
221626 Siren is not audible as per 

siren code. 
Siren should be audible as per 
the prescribed siren code as per 
ERDMP 

HOS: LT-Ops 10th- Oct-
2024 

3 
221627 Casual response of employees 

and surveyor during 
emergency evacuation. 

Training and awareness should 
be more emphasized  

Laxman 
Bhanushali, HOS: 
LT-Ops & ES-LTM 

05th Oct 

4 

221628 Tractor driver moved the 
vehicle prior to close the door 
of Emergency response trolly 
door. 

Vehicle should be move after 
clearance of the workmen 
involved / associated with the 
vehicle 

Laxman 
Bhanushali 

05th Oct 

5 

221630 Security services involvement 
in mock drill is not as much 
visible as per emergency 
response plan. 

Security team should perform 
their role as described in ERDMP 
plan 

B.K Krishna 05th Oct 

6 

221631 During spillage of flammable 
cargo, tanker moved from 
loading bay during emergency 
scenario.  

During emergency no vehicle 
should be moved from the 
incident location before 
establishment of control 
measures 

Laxman 
Bhanushali 

05th Oct 

7 
221632 PA system not used to 

communicate the emergency 
from evacuation. 

PA system should be used for 
announcement of emergency 

Laxman 
Bhanushali 

05th Oct 

8 
221633 Only one side containment 

was bunded. 
All 4 side (360º) should be 
bunded for avoiding spreading 
of contamination  

Laxman 
Bhanushali 

05th Oct 

9 
221634 No head count system at 

assembly point. 
Head count (In & Out) inside 
liquid terminal need to be 
established 

HOS: LT-Ops 31st Oct 

10 

221635 Ambulance crossed the warm 
zone and red zone and 
entered near to the incident 
location. 

Ambulance should be parked at 
warm zone. 

CMO-OHS 05th Oct 
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Date 30.09.2024 
Time 11:27 Hrs 
Location Canteen area, ACMTPL 
Type/Text of the 
Scenario 

Assuming that one driver was started vomiting due 
to food poisoning while taking meal. Canteen 
supervisor Mr. Kiran Kumar   Immediately informed 
to Admin in charge, OHC and Safety Department 

 
INTRODUCTION: 

Mock drill was decided, and advance information given to Canteen staffs, 

Safety Team, Security Team and OHC. Scenario and execution plan was 

decided as per scenario. 

 

LOCATION (WITH PHOTOGRAPH): Canteen area, ACMTPL 
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SEQUENCE OF EVENTS WITH PHOTOGRAPHS: 
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SEQUENCE OF EVENTS:  

➢ Assuming that one driver Mr. Kiran Kumar was started vomiting due to 

food poisoning while taking meal. 

➢ Canteen supervisor Mr. Pradeep Immediately informed to Admin in 

charge, OHC, Security and Safety Department 
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CANTEEN TEAM RESPONSE TIME 

 

Sr No. Particulars 
Information  

provided 
Service  

Received 

1 
Canteen Supervisor first informed to the 
ACMTPL In-gate security team 

11:28 11:29 

2 
ACMTPL In-gate security team has 
informed to the ISCR 

11:29 11:32 

3 
ACMTPL In-gate security team has 
informed to OHC 

11:29 11:34 

4 
ACMTPL In-gate security team has 
informed to Safety Department 

11:30 11:33 

                           

 

RESPONSE TIME: 

 

    

Description 

Information 

Provided 

time Service received 

OHC 11:29 11:34 

Safety 11:30 11:33 

Admin In charge 11:48 11:50 

 

 

COMMUNICATION TO MUTUAL AID GROUP  

(IF REQUIRED, AS AND WHEN MUTUAL AID IS CALLED) 

 

To By Whom/ Media Standard Performance 
IOCL  

Not Required  

 

HPCL   

JINDAL SAW   

ADANI POWER   
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CGPL   

HMEL   

 

 

 

RESPONSE TIME PERFORMANCE OF ACTION  

Agency Standard Time  Performance Rating  
(Max. 9/ Block) 
+VE 

Marks 
-VE 

Marks 
Ambulance Response was good 

and they reached in 5 
minutes 

Good 8  

Safety Response was good 
and they reached 
within 3 minutes 

Good 8  

Security Response was good 
and they reached in 3 
minutes 

Good 8  

Admin  Response was good 
and they reached 
within 2 minutes 

Good 8  

 

 

A. PERFORMANCE OF OHS & F SERVICES & RESCUE SERVICES 

 

Performance Performance Rating  
(Max. 3 per Block) 
+VE 

Marks 
-VE 

Marks 
Turn out/ response time of 
OHC Team 

Good 3  

Turn out/ response time of 
Safety Team and in 
coordination with incident 
controller mobilisation of 
personnel and resources. 

Good 2  

Medical attention at the site Good 2  
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B. PERFORMANCE OF OPERATION/ CONCERN DEPARTMENT 

 

Performance Performance Rating Rating  
(Max. 3 per Block) 

+VE 
Marks 

-VE 
Marks 

Immediately pass the 
communication message 
VHF / other available 
media to subordinates & 
emergency response 
team. 

  
 Immediately passed the 
information to OHC and quick 
response from OHC team 

3  

Stopping of operation / 
like critical operations 
first & on priority basis 

 NA 
 

  

Emergency response of 
department at site 

Response time of concern 
department found good. 

3  

Support for evacuation of 
people at site and head 
count along with HR/ 
Admin 

NA   

Availability and response 
of emergency kit / 
equipment / Other. 

First aid kit found not 
maintained 

1  

 

 

 

Observer – I (General Observation) 

➢ No First-Aid was available inside canteen 

➢ Canteen staffs were not aware about the emergency contact numbers 

and the emergency numbers are not displayed inside canteen 

➢ Canteen staff were not aware about whom to contact during the choking 

hazard 
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➢ Door of the canteen found in damaged condition 

 

Observer – II NA 

 Overall rating  

Marks from 95 to 100       -     Excellent 

Marks from 90 to 95        -    Very Good 

Marks below 90                 -    Needs Improvement  

 

 

 

COMPLIANCE REPORT FOR MOCK DRILL 

 
 

# Recommendations Department Date of 
Completion 

1 Display emergency contact 
numbers in canteen area and 
communicate with team 

Admin 30.10.2024 

2 Ensure to provide the first aid kit 
in well maintained condition 

Admin 30.10.2024 

3 First-aid training required for the 
canteen staff. 

Admin 30.10.2024 

 
Name & Signature of Concern HOD: 

 

VOTE OF THANKS:  

Vote of the thanks to Admin team, Security team, OHC team & Safety team. 

Special thanks to all team members of mock drill participants. 

 

Drill Participation Staff: 
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Drill Organized By : Mr. Vinod Rajput & Mr. Ajaykumar Bhatt 

Drill guided by : Mr. Vinod Rajput 

Exercise 
Performance 
Assessor 

: Mr. Ajaykumar Bhatt 

Admin In charge :   Mr. Swarup Mukherjee        
 

Report prepared by : Mr. Vinod Rajput 

 

Admin Team:  Admin In charge (Mr. Swarup Mukherjee), Admin Supervisor 
(Mr. Ratan Tapariya) 

QHSE Team: Mr. Abdul Halim Khan 

Observation 
Team: 

Mr. Ajaykumar Bhatt & Mr. Vinod Rajput 

Contractors:  M/s Sodexo 

Mr. Amarish Kumar 

Mr. Hardhan Mondal 

Mr. Karan Boro 

Ms. Giriju Kadapur 

Ms. Ramin Saket 

Mr. Maheshwari Kheraj 
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LIST OF ABBREVIATIONS  

 

ALARP As Low As Reasonably Practicable 

EA Environmental Assessment 

ERP Emergency Response Plan 

ESD Emergency Shutdown 

HAZID    Hazard Identification 

HAZOP Hazard & Operability Study 

HC Hydrocarbon 

HSE Health Safety & Environment 

IRPA Individual Risk Per Annum 

LFL/LEL Lower Flammability Limit / Lower Explosive Limit 

LOC Loss of Containment 

P&ID Piping and Instrument Diagram 

PLL Potential Loss of Life 

QRA Quantitative Risk Assessment 

SOP Standard Operating Procedure 
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EXECUTIVE SUMMARY 

Adani group intends to expand its current port facility at Adani Mundra Port Pvt Ltd. ADANI is 

developing LPG, Propane, Butane handling and storage facility at their Port in Mundra. Propylene and 

propane will be stored and handled in the terminal in a scenario where LPG business subsides. The 

Adani group has appointed iFluids engineering to carry out Quantitative Risk Assessment and 

recommend cost effective measures to address the hazardous scenarios. 

Overall Facility Description 

ADANI is developing LPG, Propane, Butane handling and storage facility at their Port in Mundra. 

Propylene and propane will be stored and handled in the terminal in a scenario where LPG business 

subsides. 

 ADANI has envisaged the following services for set up in Import/Export terminal at Mundra,  

• Import of Propane / Butane in cryogenic state in jetties through ship tankers and 

transferring through unloading arms and pipelines. 

• Transfer of product through the unloading line and storing in dedicated refrigerated / 

cryogenic tanks.  

• Transfer of products from tanks through pumps to heating train and then to online blending 

system for mix of Domestic, Auto & Industrial LPG 

• Mercaptan dosing of the LPG, Propane and Butane 

• Transfer to loading gantry for loading in to road tankers for dispatch of following products 

through Tanker loading facility. 

o LPG (AUTOMOTIVE)/ (INDUSTRIAL) 

o LPG (DOMESTIC) 

o LPG PROPANE 

o BUTANE 

o PROPYLENE (In future when LPG demand subside BUTANE import would stop and 

PROPYLENE shall be imported and stored in Storage tank). 

• Simultaneous operation of Berth 1 with Berth 2, 3 & 4 respectively 
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STUDY RESULTS 

Risk Analysis 

The risk estimated due to the activities conducted at the Mundra port is shown in the risk contour 

map provided Figure 1.  

The F-N curve demonstrates the societal risk is within As Low as Reasonably Practicable (ALARP) level 

shown in the Figure 2. 

Figure 1: Risk Contours 

 

Figure 2: FN Curve 

 

 
          875



 

ADANI MUNDRA PORT – NEW LPG FACILITIES 

 

QUANTITATIVE RISK ASESSMENT STUDY REPORT- JETTY AREA 

DOC NO: H003-E-LPG-GEN-BP-R-E-008A 

 

Page 6 of 57 

Individual & Societal Risk per Annum  

Individual Risk per Annum 2.96E-07 

Societal Risk per Annum 3.27E-07 

 

Recommendations  

Propane and butane Unloading arm rupture has maximum consequence effect in jetty operations at 

Mundra port  

The Following measures shall be implemented for safe operation 

• Selection of the loading arms and commissioning checks to ensure proper operation of the PERC in 

the event of ESD actuation (maximum time shall not exceed more than 2 min for complete isolation, 

loading arm release and ship pumps stop in case of hydrocarbon leak) 

• Provide trip interlocks (ESD) in berth 2 to ensure isolation/tripping of the ship unloading pumps 

based on suitable leak detection system (LFL) in berth 2. Ensure unloading hose are designed for 

hydraulic surges in the event of ESD actuation.  

• Mechanical interlocking systems to ensure complete closure of the valves before releasing of 

coupling (PERC) 

• Two independent level indicators. High level alarms (1oo2) shall be set at not more than 85% level 

of the volumetric capacity of the drain vessel. Audio visual indication shall be at local panel & control 

room 

• Provision for stopping the transfer operation on high level of the drain system and low level 

permissive for unloading operation 

• Drain drum shall have at least two safety relief valves with isolation arrangement, set at different 

values and at not more than 110% operating pressure of the vessel and each having 100 % relieving 

capacity adequate for limiting the pressure build up in the vessel not more than 120% of operating 

pressure 

• Drain system to be designed to accommodate the capacity of the drain contents of both unloading 

arms 
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• Surge analysis for the unloading arm and unloading line to be done to ensure proper design

considerations in the event of ESD actuation bypassing of hydraulic surge protection systems to be 

done only after satisfactory protection measures implemented and with management clearance only 

• Selection of electrical and other instruments based on hazardous area classification (IS 5572:2008)

• All flanges shall be connected for bonding for electrical continuity

• Lightning protection shall be provided as per the requirements of IS: 2309. (High mast towers)

• Periodical maintenance schedule should be implemented and meticulously followed

• F&G systems management to be inspected periodically and availability ensured

• Periodical inspection of pipeline and drain systems

• SOP for critical operations to be developed and displayed at critical locations in local/English

languages. 

•SIL verification of the SIFs selected

Mitigation measures 

• Water curtains shall be provided for segregation of unloading arms/piping manifold and ship tanker

in the event of fire on either of these facilities. 

• Kerb wall shall be provided around all sides of the unloading arm with concrete flooring of the

ground under and extending up to minimum distance of at least 5 M (min.) from the edge of the 

unloading arm with a slope of 1:100 (min.). Grading of the ground underneath should be levelled and 

directed to an safe area connected with water seal 

• Kerb wall height shall be minimum 30 cm but shall not exceed 60 cm.

Other recommendations 

• During ship berthing/de-berthing conditions in berth 2, unloading operations in berth 1 to be

stopped 
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• Ship power generation systems and other electrical systems should be verified for possible ignition

source, if safety measures are in place which eliminates ignition source (for all the ships), unloading 

activity in berth 1,2,3,4 can be done simultaneously after stabilization of LPG unloading operation 

• If Motor spirit/SKO/HSD/ethanol/methanol unloading operations are in progress in berth 2/3,

unloading operations to be stopped until LPG tanker secured and ignition sources eliminated. 

• Hot works jobs for Berth 1 to be avoided during unloading in Berth 2

• Berth 3/4 can be used for unloading operation during construction and commissioning activities in

Berth 1 

• Any Hot work in the pipe corridor to be covered under PTW systems with continuous monitoring of

LFL, running fire water hose (to avoid sparks), area barricading, proper hood to avoid spark spillage 

• Continuous LFL monitors with audible alarms near the vessel being unloaded to identify any

hydrocarbon leak 
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1 INTRODUCTION 

Adani group intends to expand its current port facility at Adani Mundra Port Pvt Ltd. ADANI is 

developing LPG, Propane, Butane handling and storage facility at their Port in Mundra. 

Propylene and propane will be stored and handled in the terminal in a scenario where LPG 

business subsides. The report prepared addresses risk assessment of unloading and 

transportation facilities to provide a better understanding of the risk posed to the plant and 

surrounding population. 

This document describes the results after the completion of Quantitative Risk Assessment study 

for the Adani Mundra port-New LPG facility. 

1.1 Project Objective 

The objective of the QRA is to assess the risk levels associated with the facilities under scope; 

evaluate those risks based on the HSE UK Risk Acceptance Criteria, and if risks are outside the 

tolerable region, then risk reduction measures shall be proposed to bring the risks into 

tolerable or As Low As Reasonably Practicable (ALARP) Levels and lower levels. 

1.2  Scope of Work 

IFluids Engineering has been awarded the Project to carry out the QRA study to assess risks at 

the following in the Mundra port; 

• Berth 2 (White oil-Motor Spirit representing worst case scenario) Pipeline transfer Facilities

in the jetty area

• Berth 1 (Propane/Butane) Pipeline Transfer facilities in the jetty area

• Berth 3 & 4 - Berth 3 handling LPG (typical as Berth 1 in terms of inventory and process

conditions) and Berth 4 (White oil-Motor Spirit representing worst case scenario)

• To study the impact of LPG pipeline on existing pipelines in the jetty area.

• To study the impact of Simultaneous berth operations of berth 1 with berth 2, 3 & 4

respectively.
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2 FACILITIES OVERVIEW 

2.1 Propane/Butane Unloading and Storage Tank 

Storage tank (2000-FB-01 and 2000-FB-02) is vertical flat bottom, double wall, full 

containment refrigerated storage tank, which is designed to store 

Propane/Butane/Propylene from jetty. The function of these tanks is to store 

Propane/Butane/Propylene. Both these tanks are identical in all respect and 

Propane/Butane/Propylene can be stored in any of these tanks. The capacity of each tank is 

25000 MT. 

Propane/Butane/Propylene is pumped by shipping pump through marine unloading arm to 

storage tanks through two marine unloading arms at the rate of 500 MT/hr each. 

The tank operating pressure is 500 mm WC & temperature of approximately -45°C in case 

of propane, - 5°C in case of Butane and -47°C in case of Propylene will be maintained in 

Propane/Butane Storage Tank (2000-FB-01 and 2000-FB-02). 

2.2 Precooling Operation 

The pre-cooling operation is one of the requirements prior to the ship unloading operation. 

During precooling operation, cold Propane/ Butane from the Storage Tank I & II is pumped 

into one of the unloading line going to the Jetty Area, from where it flows towards the 

Propane/Butane Storage Area and returns into the tank through the other unloading line. 

Flash compressor will cater the flash gas generated during this operation. 

For precooling during propylene/propane unloading scenario two additional lines shall be 

installed (in future) from storage tank till jetty to avoid any contamination of propylene 

and Propane inventory. 
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Figure 3: Google Earth image of the facility
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3 RISK TOLERABILITY CRITERIA 

The assessment and control of risk are essential requirements for a proactive HSE 

management system. In order to make a valued judgment and to decide on what risks are 

acceptable, an easily understood set of criteria should be set and followed rigorously. Risk 

criteria are required to promote consistency in evaluating the results of relevant studies 

and to formulate a proactive approach to incident prevention. The Risk Acceptance Criteria 

used in this assessment is from the UK HSE guidelines. 

3.1 Individual Risk Criteria 

Individual Risk Criteria is a measure of the risk to a person within an occupied area or building. 

This includes the nature of the injury to the individual, the likelihood of the injury occurring, 

and the time over which the injury might occur. It is the probability of death occurring 

because of accidents at a plant facility, installation or a transport route expressed as a function 

of the distance from such an activity. It is the frequency at which an individual or an individual 

within a group who may be expected to sustain a given level of harm (typically death) from 

the realization of specific hazards.  

Occupancy is the proportion of exposure time of the individual to the hazard. 

The exposure of an individual is related to: 

• The likelihood of occurrence of an event involving a release and Ignition of

hydrocarbon;

• The vulnerability of the person to the event; and

• The proportion of time the person will be exposed to the event (which is termed

'occupancy' in the QRA terminology).

There is a need to determine the limits for IR, based on numeric values (which would be 
regarded as intolerable. Figure 4 shows the principle of this framework. 
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Figure 4: Risk Acceptance graph 

3.2 Societal Risk Criteria 

Assessment of societal risks is even more important than assessment of individual risk because 

they involve the likelihood of multiple fatalities. Societal risk is the risk to any person or group 

of persons who are not connected to project facilities and are outside the facility fence line. 

 F-N Curve 

It is helpful to consider group risk in the demonstration that risks are ALARP. This allows 

consideration to be given to events, which, although low in frequency, may cause multiple 

injuries or fatalities. Group risk can be presented in the form of a plot of cumulative frequency 

versus number of fatalities (F-N curve). 

F = Frequency (experienced or predicted) 

N =No. of multiple fatalities. 

‘N’ includes indirect deaths caused because of the main event occurring and can therefore be 

difficult to predict e.g. many people may die years after exposure to a toxic chemical. F-N 

Curve is generated for customers and benchmarked against risk acceptance criteria. The risk 

acceptance criteria used to compare the predicted risks for this proposed project can be 

understood from Figure 5. 
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Figure 5: Risk acceptance criteria- FN Curve 
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4 METROLOGICAL CONDITIONS 

This chapter describes the meteorological data, used for the risk assessment study of Adani 

Mundra Port. 

The consequences of released flammable material are largely dependent on the prevailing 

weather conditions. For the assessment of major scenarios involving release of flammable 

materials, the most important meteorological parameters are those that affect the atmospheric 

dispersion of the escaping material. The crucial variables are wind speed, wind direction, 

atmospheric stability and temperature. Rainfall does not have any bearing on the results of the 

risk analysis; however, it can have beneficial effects by absorption/washout of released 

materials. Actual behaviour of any release would largely depend on prevailing weather 

condition at the time of release. 

4.1 Wind Direction 

N NE E SE S SW W NW 

0.0148 0.1211 0.1374 0.0404 0.0179 0.559 0.087 0.0225 

4.2 Ambient Conditions 

Maximum Ambient temperature       : 35°C 

Minimum Ambient temperature       : 7°C 

Relative humidity         : 70% 

Atmospheric Pressure : 1.013 Bar 

Incident solar radiation              : 0.215 kW/m2 

Surface roughness parameter         : 0.3 m 

4.3 Atmospheric Stability 

Pasquill stability parameter, based on Pasquill – Gifford categorization, is such a 

meteorological parameter, which decreases the stability of atmosphere, e.g., the degree of 

convective turbulence. 

Pasquill has defined six stability classes ranging from ‘A’ (extremely unstable) to ‘F’ (very 

stable). Wind speeds, intensity of solar radiation (daytime insulation) at night time sky cover 

have beam identified as prime factors defining these stability categories. Below table indicates 

the various Pasquill stability classes. 
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Table 1: Pasquill’s Stability Class 

Wind Speed 

(m/s) 

Day: Solar Radiation Night: cloud Cover 

Strong Moderate Slight 
Thinly < 

40% 
Moderate 

Overcast > 

80% 

<2 A A-B B - - D 

2-3 A-B B C E F D 

3-5 B B-C C D E D 

5-6 C C-D D D D D 

>6 C D D D D D 

A – Very Unstable 

B – Unstable 

C – Slightly Unstable 

D – Neutral 

E – Stable 

F – Very Stable 

When the atmosphere is unstable and wind speeds are moderate or high or gusty, rapid 

dispersion of pollutants will occur. Under these conditions, pollutant concentrations in air 

will be moderate or low and the material will be dispersed rapidly. When the atmosphere is 

stable and wind speed is low, dispersion of material will be limited and pollutant 

concentration in air will be high. In general, worst dispersion conditions (i.e. contributing to 

greater hazard distances) occur during low wind speed and very stable weather conditions, 

such as that at 1F weather condition (i.e. 1 m/s wind speed and Pasquill stability F). 

Stability category for the present study is identified based on the cloud amount and wind 

speed. 

Based on the weather analysis, predominant weather stability of “F” and “D” was selected 

with wind speed 1.5m/s, 2 m/s and 5m/s for consequence analysis, respectively. 2F is the 

most prevalent weather condition for this location. 
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Table 2: Weather Conditions 

Wind Speed in m/s Pasquill Stability 

1.5 F 

2 F 

5 D 
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5 QUANTITATIVE RISK ASSESSMENT METHODOLOGY 

5.1 General Overview 

Quantitative Risk Assessment (QRA) is used for risk management and safety improvement in 

many industries. It provides a quantitative assessment of potential risks identified and 

provides a basis for evaluating process safety with respect to a predetermined risk acceptance 

criterion. The usefulness of the QRA results is highly dependent on the availability and 

accuracy of the input data, with more complete input data providing a higher confidence on 

the validity and robustness of the results obtained.  

In most practical applications, there will be uncertainties in both the key parameters used and 

the QRA model itself. The effect of these uncertainties should be evaluated to confirm there is 

no impact on the conclusion. The QRA model will include:  

• Examination of flammable/toxic material related to Major Accident Hazards;

• Quantification of the likelihood of flammable/toxic Major Accident Hazardous events;

• Quantification of the consequences of flammable/toxic Major Accident Hazardous events;

• Combination of consequences and likelihood of Major Accident Hazard events to assess

risk profiles for individuals, and assets;

• Identification of the predicted levels of risk with regard to Individual Risk (IR) levels and

Societal Risk (SR);

• Identification and assessment of risk reduction solutions (to the extent required to reduce

predicted risks to acceptable levels); and

• Demonstration that the risks have been reduced to As Low As Reasonably Practicable

(ALARP), when risks cannot be reduces to acceptable levels).

The following schematic (Figure 6) displays the methodology used to perform the 

Quantitative Risk Assessment Study for the Adani Mundra Port – New LPG Facilities. 
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Figure 6: Quantitative Risk Assessment Methodology 

5.2 Scenario Description and Operating Conditions 

To carry out the QRA study the following basic data were used: 

 Process parameters such as operating pressure, temperature & flow rate of equipment

and process pipelines as well as the composition of the process streams etc.

 Manning details at strategic locations at site and meteorological details of Adani Mundra

port area;

 Failure frequencies of leak sources, Ignition probabilities, operating probabilities etc. and
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 Isolation and detection time, Impact criteria for consequences such as fire, explosion and

toxic concentration.

5.3 QRA Approach 

The QRA was carried out using the standard, internationally accepted approach consisting of 

the steps shown below:  

Data used for the QRA were project and site specific; however, where this was not possible, 

the use of generic data was documented in the assumptions register prior to being applied 

within the study. As such, the QRA results was also specific to the planned operations, building 

design and personnel and general population occupancy levels expected at the time of data 

collection. Given the above, the consequence and risk results are only applicable to the site 

under study in this QRA and cannot be applied to any other location. 

The following information was considered in the QRA: 

 Facility design, function, location, capacity and layout;

 Environmental weather data e.g. wind rose, cloud coverage, stability class;

 Process engineering details e.g. composition, heat and mass balance, equipment items,

process parameters - pressure and temperature regimes, inventories, flow schemes;

 Facility operation e.g. operational and emergency procedures; and

 Work force deployment, estimated occupancy and exposure.

5.4 Hazard Identification 

A technique commonly used to generate an incident list is to consider potential leaks and 

major releases from fractures of all process pipelines and vessels. This compilation includes all 

pipe work and vessels in direct communication, as these may share a significant inventory that 

cannot be isolated in an emergency. The following data were collected to envisage scenarios: 

 Composition of materials stored in vessels / flowing through pipeline;

 Inventory of materials stored in vessels;

 Flow rate of materials passing through pipelines;

 Vessels / Pipeline conditions (phase, temperature, pressure); and Connecting piping and

piping dimensions.

Accidental release of flammable liquids / gases has the potential for severe consequences. 

Delayed ignition of flammable gases can result in blast overpressures covering large areas. 

This may lead to extensive loss of life and property. In contrast, fires have localized 

consequences. Fires can be extinguished or contained in most cases; there are few mitigating 

actions one can take once a flammable gas or a vapour cloud gets released. 

 
          893



ADANI MUNDRA PORT – NEW LPG FACILITIES 

QUANTITATIVE RISK ASESSMENT STUDY REPORT- JETTY AREA 

DOC NO: H003-E-LPG-GEN-BP-R-E-008A 

Page 24 of 57 

5.4.1 Factors for Hazard Identification 

In any installation, main hazards arise due to loss of containment during handling of 

flammable liquids / gases. To formulate a structured approach to the identification of 

hazards, a list of contributory factors is provided below: 

Blast over Pressures 

Blast Overpressures depend upon the reactivity class of material and the amount of gas 

between two explosive limits. For example, Motor spirit/Gasoline once released and not 

ignited immediately is expected to give rise to a gas cloud. These gases in general have 

medium reactivity and in case of confinement of the gas cloud, on delayed ignition may 

result in an explosion and overpressures. 

Operating Parameters 

Potential gas release for the same material depends significantly on the operating 

conditions. The gases are likely to operate at atmospheric temperature (and hence high 

pressures). This operating range is enough to release a large amount of gas in case of a 

leak / rupture, therefore the pipeline leaks and ruptures need to be considered in the risk 

analysis calculations. 

Inventory 

Inventory Analysis is commonly used in understanding the relative hazards and short listing 

of release scenarios. Inventory plays an important role when considering a potential hazard. 

The large inventory of a vessel or a system can lead to a large quantity of potential release. 

A practice commonly used to generate an incident list is to consider potential leaks and 

major releases from fractures of pipelines and vessels/tanks containing sizable inventories. 

Range of Incidents 

Both the complexity of study and the number of incident outcome cases are affected by the 

range of initiating events and incidents covered. This not only reflects the inclusion of 

accidents and / or non-accident-initiated events, but also the size of those events. For 

instance, studies may evaluate one or more of the following: 

 Catastrophic failure of container;

 Large hole (large continuous release);

 Smaller holes (continuous release); and

 Leaks at fittings or valves (small continuous release).

In general, quantitative studies do not include very small continuous releases or short 

duration small releases if past experience or preliminary consequence modelling shows that 

such releases do not contribute to the overall risk levels. 
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5.5 Isolatable Sections 

The following table describes the isolatable section considered for the study: 

Table 3: Isolatable Sections 

Isolatable section 
identification 

Description Scenario 
Diameter 

m 
Pressure 

barg 
Temperature 

C 
Isolation time 

s 
Total Inventory, 

kg 

Berth 1 

IS-1 

Propane unloading line 

7 0.406 8 -42.67 120 1593 

IS-2 25 0.406 8 -42.67 120 2615 

IS-3 150 0.406 8 -42.67 120 18173 

IS-4 

Butane unloading line 

7 0.406 8 -2.9 120 1637 

IS-5 25 0.406 8 -2.9 120 2687 

IS-6 150 0.406 8 -2.9 120 18215 

IS-7 

Propylene  unloading line 

7 0.406 8 -45 120 1422 

IS-8 25 0.406 8 -45 120 2464 

IS-9 150 0.406 8 -45 120 17999 

Berth 2 

IS-10 
Methanol Pipelines  

10 0.305 10 35 120 11809 

IS-11 150 0.305 10 35 120 24885 

IS-12 
MS Pipelines  

10 0.406 10 35 120 18894 

IS-13 150 0.406 10 35 120 35336 

IS-14 
HSD Pipelines  

10 0.610 10 35 120 48967 

IS-15 150 0.610 10 35 120 82050 

IS-16 
SKO Pipelines  

10 0.305 10 35 120 12058 

IS-17 150 0.305 10 35 120 21814 

IS-18 
Furnace Oil Pipelines  

10 0.305 10 55 120 13848 

IS-19 150 0.305 10 55 120 21916 

IS-20 
Crude Pipelines  

10 0.9144 10 35 120 121023 

IS-21 150 0.9144 10 35 120 177890 
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6 CONSEQUENCE ANALYSIS 

6.1 Overview 

Consequence is the measure of the expected outcomes for a given accidental release. For this 

project, consequence is defined as the hazard distance or hazard zone to various fatality 

endpoints. During the execution of site-specific consequence analysis, it is essential to 

accurately model the release, dilution, and dispersion of gases and aerosols if a precise 

assessment of potential exposure is to be attained. Consequence modelling, also known as 

physical effects modelling, is a technique in which computer based mathematical modelling is 

used to predict physical behaviour under accident conditions in order to make a quantitative 

estimation of risk. Internationally accepted and validated software PHAST v6.7 and PHAST 

RISK v.6.7, (both developed by DNV GL) have been used for this project. 

PHAST v6.7 contains a set of complex models that calculate release conditions, initial dilution 

of the vapour (dependent upon the release characteristics), and the subsequent dispersion of 

the vapour introduced into the atmosphere. It permits the user to evaluate the downwind 

dispersion of the chemical cloud based on the toxicological/physical characteristics of the 

released chemical, atmospheric conditions, and specific circumstances of the release. 

PHAST v6.7 will be used to estimate threat zones associated with several types of hazardous 

chemical releases, including toxic gas clouds, fires, and explosions.  

It is most important that the QRA model effectively reflect reality, thus those familiar with the 

facilities and their operation are required for proper evaluation. This is particularly true in 

relation to the preparation of input data and assumptions and the review of results from the 

evaluation. The QRA model must identify the major hazard contributors to the work force and 

third parties, quantify risks, and identify and assess any risk reduction methods that may be 

proposed. In addition to modelling the current situation within the field, the model shall be 

extendible to add additional facilities as development occurs and provide an active method of 

planning any proposed development. 

6.2 Consequence Modelling 

Discharge Rate 

The initial rate of release through a leak depends mainly on the pressure inside the 

equipment, size of the hole and phases of the release (liquid, gas or two phases). The release 

rate decreases with time as the equipment depressurizes. The reduction mainly on the 

inventory and the actions taken to isolate the leak and blow-down the equipment 

Dispersion 

A vapour cloud may be formed when a vaporizing liquid is released for an extended duration. 

If the gas cloud does not immediately ignite, it disperses based on the prevalent wind 

direction, speed and stability category (i.e. degree of turbulence). 

The cloud dispersion simulation is carried out to provide the distance (from the leak) at which 

the concentration of flammable material falls below the Lower Flammability Limit (LFL). 
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Consequence Events 

The following describes the probabilities associated with the sequence of events which must 

take place for the incident scenarios to produce hazardous effects. Considering the present 

case, the outcomes expected are: 

 Flash Fire (FF);

 Jet fires;

 Pool fire;

 Vapour Cloud Explosion.

Flash Fire 

The vapour/gas release from a pool would disperse under the influence of the prevailing wind; 

with material concentration in air reducing with distance. At a particular location downwind, 

the concentration will drop below its lower flammable level (LFL) value. If ignited within the 

flammable envelope, the mass of the material available between the LFL and ½ LFL will be 

likely to burn as a flash fire; rapidly spreading through the cloud from the point of ignition 

back to the source of release. 

Although flash fires are generally low intensity transitory events, the burning velocity is quite 

high and escape following ignition is not possible. Flash fires often remain close to the ground, 

where most ignition sources are present. It is assumed that personnel caught inside a flash 

fire will not survive while those outside suffer no significant harm. If other combustible 

material is present within the flash fire it is also likely to ignite and a secondary fire could 

result. 

Jet Fire 

Jet fire causes damage due to the resulting heat radiation. The working level heat radiation 

impact will vary widely depending on the angle of the flame to the horizontal plane, which in 

turn mainly depends on the location of the leak. The flame direction was considered horizontal 

for consequence analysis of leaks and ruptures from process equipment. Jet fire heat radiation 

impacts were estimated for the identified credible and worst case scenarios. 

Upon accidental leakage, the pressurized fluid will disperse as a jet, initially moving forward in 

the spatial direction of the leak until the kinetic energy is lost and gravity slumping or lifting of 

the cloud occurs, dependent upon whether the fluid is heavier or lighter than air. 

The primary hazard associated with jet fires is thermal radiation and potential for flame 

impingement on adjacent pipelines/equipment, resulting in escalation. High pressure releases 

have the potential to cover large areas due to its relatively large flame length. However, the 

effects of escalation are minimized if the flame length reduces to less than the separation 

distance between other equipment and the jet fire source. 
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Pool Fire 

A liquid pool is formed during a prolonged leakage if the rate of leakage exceeds the rate of 

vaporization. On ignition, this would result in a pool fire whose size/radius would depend on 

the mass flow rate, ambient temperature, heat of vaporization of material released, vapour 

pressure, duration of discharge and effects of containment or dykes. The pool fire could cause 

damage to equipment or injury/fatality to personnel due to thermal radiation effects. 

Vapour Cloud Explosion 

Vapour cloud explosion is the result of flammable materials in the atmosphere, a subsequent 

dispersion phase, and after some delay an ignition of the vapour cloud. Turbulence is the 

governing factor in blast generation which could intensify combustion to the level that will 

result in an explosion. Turbulence is often created by obstacles in the path of vapour cloud or 

when the cloud finds a confined area, as under the bullets. Insignificant level of confinement 

will result in a flash fire. The VCE will result in overpressures. 

6.3 Damage Criteria 

Damage criteria give the relation between the extent of the physical effects (exposure) and 

the effect of consequences. For assessing the effects on humans, consequences are expressed 

in terms of injuries and the effects on equipment / property in terms of monetary loss. The 

consequences for release of toxic substances or fire can be categorized as: 

 Damage caused by heat radiation on material and people;

 Damage caused by explosion on structure and people; and

In Consequence Analysis studies, three main types of exposure to hazardous effects are 

categorized as: 

 Heat radiation due to fires.

 Jet fires and flash fires;

 Explosions;

The knowledge about these relations depends strongly on the nature of the exposure. The 

following discusses the criteria selected for damage estimation: 
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Heat Radiation: 

The effect of fire on a human being is in the form of burns. There are three categories of 

burns: first degree, second degree and third degree burns being the most severe. The 

consequences caused by exposure to heat radiation are a function of:  

 The radiation energy onto the human body [kW/m2];

 The exposure duration [sec]; and

 The protection of the skin tissue (clothed or bare body).

The physical effects of hazard events are given in the table below: 

Table 4: Effects due to Incident Radiation Intensity 

Incident 

 Radiation (kW/m2) 
Type of Damage 

4.7 
Sufficient to cause pain within 20 sec. Blistering of 

skin(first degree burns are likely) 

12.5 
Minimum energy required for piloted ignition of wood, 

melting plastic tubing’s etc. 

37.5 Sufficient to cause damage to the equipment 

The actual results would be less severe due to the various assumptions made in the models 

arising out of the flame geometry, emissivity, angle of incidence, view factor and others. The 

radiation output of the flame would be dependent upon the fire size, extent of mixing with air 

and the flame temperature. Some fraction of the radiation is absorbed by carbon dioxide and 

water vapour in the intervening atmosphere. Finally, the incident flux at an observer location 

would depend upon the radiation view factor, which is a function of the distance from the 

flame surface, the observer’s orientation and the flame geometry. 

Blast Overpressure from Vapour cloud Explosion (VCE) 

The assessment aims are to determine the impact of overpressure in the event that a 

flammable gas cloud is ignited. A Vapour cloud Explosion (VCE) results when a flammable 

vapour is released and mixes with the air to form a flammable vapour cloud. If ignited, the 

flame speed may accelerate to high velocities and produce significant blast overexposure. 

The assessment goals are to determine the impact of overpressure in the event that a 

flammable gas cloud is ignited. The damage effects due to 0.01 bar, 0.1 bar & 0.3 bar are 

reported in terms of distance from the overpressure source. 

In case of vapour cloud explosion, two physical effects may occur: 

 A flash fire over the whole length of the explosive gas cloud;
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 A blast wave, with typical peak overpressures circular around ignition source.

For the blast wave, the lethality criterion is based on: 

 A peak overpressure of 0.1 bar will cause serious damage to 10% of the

housing/structures;

 Falling fragments will kill one of each eight persons in the destroyed buildings.

The following damage criteria may be distinguished with respect to the peak overpressures 

resulting from a blast wave: 

Table 5: Damages due to Blast Overpressure 

Peak Overpressure Damage Type Description 

0.30 bar Heavy Damage 
Major damage to plant equipment 

structure 

0.10 bar Moderate Damage 
Repairable damage to plant 

equipment & structure 

0.01 bar Significant Damage Shattering of glass 
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The summary of the consequence modelling is shown below in 

Table 6: Impact Distance in meter 

Isolatable 
Section 

Description Release 
category 

Flash Fire Effects: Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 100% LFL Ellipse 50% LFL Ellipse 

Distance in meters Distance in meters 
Radiation 

Levels 
(kW/m2) 

Distance in meters 
Radiation 

Levels 
(kW/m2) 

Distance in meters 
Overpressure 

level 
bar 

Distance in meters 

1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 

IS-1 Propane 
Unloading 

line 

7 12.27 10.19 6.42 24.48 21.07 8.19 4 26.73 25.93 23.19 4 NR NR NR 0.01 74.95 70.11 NR 

12.5 21.34 20.46 17.59 12.5 NR NR NR 0.1 29.53 28.69 NR 

37.5 17.80 16.88 13.98 37.5 NR NR NR 0.3 24.76 24.34 NR 

IS-2 25 59.61 54.52 35.64 73.68 68.08 52.16 4 84.21 81.90 73.89 4 NR NR NR 0.01 518.96 438.73 228.54 

12.5 67.27 64.69 56.26 12.5 NR NR NR 0.1 147.88 125.70 80.97 

37.5 56.64 53.96 45.55 37.5 NR NR NR 0.3 108.89 92.80 65.46 

IS-3 150 255.99 227.90 175.34 342.85 308.57 249.72 4 410.32 400.22 364.35 4 225.82 226.55 210.65 0.01 1520.60 1481.14 1181.37 

12.5 323.38 311.98 274.04 12.5 147.83 151.34 149.79 0.1 408.53 398.63 395.03 

37.5 270.11 258.10 219.76 37.5 90.24 93.49 101.49 0.3 351.57 324.51 312.40 

IS-4 Butane 
Unloading 

line 

7 12.90 10.41 6.47 24.75 21.42 8.36 4 27.01 26.27 23.68 4 NR NR NR 0.01 77.70 71.73 NR 

12.5 21.31 20.48 17.75 12.5 NR NR NR 0.1 30.01 28.97 NR 

37.5 17.63 16.75 13.96 37.5 NR NR NR 0.3 25.00 24.48 NR 

IS-5 25 61.17 55.27 35.91 74.85 68.90 52.50 4 85.31 83.17 75.62 4 NR NR NR 0.01 531.00 445.16 232.21 

12.5 67.28 64.85 56.81 12.5 NR NR NR 0.1 149.97 126.81 81.61 

37.5 56.20 53.65 45.54 37.5 NR NR NR 0.3 109.93 93.36 65.78 

IS-6 150 248.45 220.10 170.78 318.19 285.38 239.34 4 417.21 407.89 374.03 4 240.76 241.15 225.00 0.01 1512.39 1460.54 1211.13 

12.5 324.58 313.85 277.69 12.5 157.30 160.70 158.92 0.1 408.43 390.08 400.19 

37.5 268.52 257.08 220.24 37.5 96.17 99.77 109.58 0.3 326.95 314.12 314.98 

IS-7 Propylene 
Unloading 

line 

7 12.80 10.41 6.47 25.11 21.62 8.48 4 26.96 26.14 23.32 4 NR NR NR 0.01 77.44 71.55 NR 

12.5 21.59 20.69 17.76 12.5 NR NR NR 0.1 29.96 28.94 NR 

37.5 18.07 17.11 14.15 37.5 NR NR NR 0.3 24.98 24.47 NR 

IS-8 25 61.42 55.55 36.02 76.62 70.60 53.30 4 84.85 82.48 74.25 4 33.27 29.36 NR 0.01 514.46 443.04 231.31 

12.5 67.98 65.34 56.71 12.5 26.65 24.53 NR 0.1 147.10 134.71 81.45 

37.5 57.31 54.59 46.03 37.5 20.59 19.49 NR 0.3 108.50 102.31 65.70 

IS-9 150 255.73 227.88 169.63 349.93 314.29 243.58 4 412.90 402.50 365.63 4 242.40 242.43 230.06 0.01 1529.10 1478.23 1132.59 

12.5 326.40 314.72 275.88 12.5 160.76 162.51 159.81 0.1 409.22 397.65 378.30 

37.5 273.18 260.91 221.81 37.5 105.49 108.88 116.15 0.3 351.92 333.41 299.04 

 
          901



ADANI MUNDRA PORT – NEW LPG FACILITIES 

QUANTITATIVE RISK ASESSMENT STUDY REPORT- JETTY AREA 

DOC NO: H003-E-LPG-GEN-BP-R-E-008A 

Page 32 of 57 

Isolatable 
Section/ 

Description Release 
category 

Flash Fire Effects: Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

100% LFL Ellipse 50% LFL Ellipse 

Distance in meters Distance in meters 
Radiation 

Levels 
(kW/m2) 

Distance in meters 
Radiation 

Levels 
(kW/m2) 

Distance in meters 
Overpressure 

level 
bar 

Distance in meters 

1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 

IS-10 Methanol 
P/L 

10 11.40 11.05 6.84 23.45 21.08 13.29 4 44.0716 42.1378 35.979 4 44.3716 43.1432 NR 0.01 65.8894 64.6327 37.965 

12.5 37.1441 35.2776 29.5076 12.5 30.9147 30.7607 NR 0.1 27.96 27.7421 14.8509 

37.5 NR NR NR 37.5 NR NR NR 0.3 23.9747 23.8659 12.4222 

IS-11 150 70.62 69.21 50.04 121.93 107.00 76.68 4 235.718 226.635 209.858 4 136.037 136.988 142.032 0.01 294.232 298.903 226.029 

12.5 199.537 190.182 171.207 12.5 97.0531 99.1266 108.836 0.1 125.426 133.727 97.0651 

37.5 NR NR 139.528 37.5 72.4929 72.3265 75.5624 0.3 109.603 116.841 83.5145 

IS-12 MS P/L 10 26.40 23.59 15.23 32.67 29.67 23.22 4 37.5937 36.724 33.671 4 NR NR NR 0.01 225.457 172.851 98.5467 

12.5 29.3562 28.3433 24.9996 12.5 NR NR NR 0.1 63.9044 46.5137 33.6248 

37.5 24.3735 23.2947 19.8615 37.5 NR NR NR 0.3 46.9296 33.2392 26.8034 

IS-13 150 169.59 148.07 113.80 207.40 185.21 155.25 4 326.379 321.139 303.961 4 136.482 142.569 168.27 0.01 1189.97 1184.48 818.819 

12.5 249.763 243.019 224.278 12.5 79.7338 79.518 82.0953 0.1 317.542 308.385 266.014 

37.5 204.073 196.518 177.003 37.5 NR NR NR 0.3 248.759 241.121 207.93 

IS-14 HSD P/L 10 11.37 11.25 12.86 11.58 11.44 13.60 4 9.23875 9.2571 11.9794 4 70.0438 73.0102 85.1624 0.01 30.4035 31.4317 32.693 

12.5 7.02619 6.95779 8.73359 12.5 37.835 37.668 41.0876 0.1 13.5392 13.7176 13.9364 

37.5 5.43322 5.3477 6.71139 37.5 NR NR NR 0.3 11.7673 11.8563 11.9656 

IS-15 150 29.56 29.44 33.04 29.56 29.45 33.09 4 28.7595 28.2825 29.4646 4 185.219 191.383 218.455 0.01 29.4186 29.6151 51.2393 

12.5 22.1526 21.5302 21.557 12.5 113.912 113.79 118.02 0.1 21.6338 21.6678 33.6842 

37.5 18.1956 17.4941 16.9013 37.5 NR NR NR 0.3 20.8158 20.8328 31.8397 

IS-16 SKO P/L 10 11.43 11.29 12.93 17.30 15.67 13.95 4 26.8337 26.8878 33.6751 4 66.7752 69.687 77.6411 0.01 53.7609 55.9137 57.5866 

12.5 20.7828 20.5746 24.7386 12.5 35.1158 34.8127 36.4009 0.1 17.5908 17.9643 18.2545 

37.5 17.1296 16.783 19.4742 37.5 NR NR NR 0.3 13.7904 13.9768 14.1217 

IS-17 150 29.25 29.14 32.75 37.39 37.77 39.80 4 88.3046 86.9503 90.2507 4 121.643 126.421 147.559 0.01 72.8802 73.4377 78.1448 

12.5 67.6656 65.8591 65.7575 12.5 73.4972 73.3811 78.5757 0.1 37.4381 37.5348 38.3513 

37.5 55.4211 53.3769 51.4125 37.5 NR NR NR 0.3 33.7141 33.7624 34.1701 

IS-18 FURNACE 
OIL 

10 NR 11.37 13.43 NR 11.70 14.80 4 NR NR NR 4 67.7607 70.0269 79.8512 0.01 NR NR NR 

12.5 NR NR NR 12.5 38.5883 38.4596 42.2865 0.1 NR NR NR 

37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 

IS-19 150 NR NR NR NR NR NR 4 NR NR NR 4 94.4439 97.0658 109.734 0.01 NR NR NR 

12.5 NR NR NR 12.5 61.6346 61.5704 66.4692 0.1 NR NR NR 

37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 
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Isolatable 
Section/ 

Description Release 
category 

Flash Fire Effects: Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

100% LFL Ellipse 50% LFL Ellipse 

Distance in meters Distance in meters 
Radiation 

Levels 
(kW/m2) 

Distance in meters 
Radiation 

Levels 
(kW/m2) 

Distance in meters 
Overpressure 

level 
bar 

Distance in meters 

1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 

IS-20 CRUDE 10 28.69 25.89 16.60 35.84 32.52 24.92 4 34.6209 34.0991 29.749 4 NR NR NR 0.01 237.787 206.342 104.653 

12.5 25.8094 25.124 21.3767 12.5 NR NR NR 0.1 66.043 60.5885 34.6841 

37.5 20.6567 19.8868 16.4918 37.5 NR NR NR 0.3 47.9976 45.2739 27.3323 

IS-21 150 332.30 283.90 202.34 403.72 348.47 269.54 4 325.533 314.373 268.919 4 164.136 170.158 163.372 0.01 2994.33 2733.84 1583.86 

12.5 247.302 236.963 198.353 12.5 96.7701 95.8433 81.2582 0.1 791.031 754.644 489.64 

37.5 200.903 191.054 156.56 37.5 NR NR NR 0.3 590.249 547.046 374.667 

*NH- No Hazard, NR- Not Reached
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7 FREQUENCY ANALYSIS 

7.1 Overview 

Frequency of occurrence of the representative hazardous events needs to be evaluated by 

referencing appropriate generic industry data. Both generic industry and company / vendor 

based information has been used, and particular care has been taken to ensure its validity. 

Generic failure data was applied where site specific or company / vendor data is not available. 

Initiating event failure frequencies for each case developed have been estimated using various 

sources (listed in order of preference) including: 

 TNO Guidelines for Quantitative Risk Assessment (Purple Book);  

 OGP Risk Assessment Data Directory, Process Release Frequencies, 2010; and  

 Health & Safety Executive (HSE) failure rates & event data for land use planning. 

Given the potential for release from each of these scenarios, an event tree of possible 

outcomes has been developed using this individual component failure data. The table given 

below shows the frequency of failure of the selected isolatable sections calculated by parts 

count. 

7.2 Event tree analysis 

A release can result in several possible outcomes or scenarios (fire, explosions, un-ignited 

release etc.). A specific outcome for a release scenario may be dependent on other unrelated 

events following the initial release. Event tree analysis is used to identify potential outcomes of 

a release and to quantify the risk associated with each of these outcomes. The event tree for 

this QRA study is shown in Figure 7: 

 

Figure 7: Event Tree  
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For calculating the frequency used for modeling, the following modification factors were taken 

into consideration: 

 Design/Quality Maintenance 

 Time is use 

Table 7: Failure Frequency of an Event 

Isolatable Sections Description Scenario 
Total 

Frequency 

IS-1 

Propane unloading line  

7 
6.08E-06 

IS-2 25 
2.18E-06 

IS-3 150 
1.86E-07 

IS-4 

Butane unloading line  

7 
6.08E-06 

IS-5 25 
2.18E-06 

IS-6 150 
1.86E-07 

IS-10 

Methanol P/L   

10 2.28E-06 

IS-11 150 1.44E-08 

IS-12 

MS P/L 

10 2.50E-06 

IS-13 150 1.58E-08 

IS-14 

HSD P/L 

10 7.03E-06 

IS-15 150 4.56E-08 

IS-16 

SKO P/L 

10 4.94E-06 

IS-17 150 3.12E-08 

IS-18 Furnace Oil  10 1.20E-05 
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Isolatable Sections Description Scenario 
Total 

Frequency 

IS-19 150 7.56E-08 

IS-20 

Crude 

10 4.05E-07 

IS-21 150 1.26E-08 
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8 RISK ASSESSMENT & PRESENTATION 

8.1 Overview 

Risk is often defined as a function of the likelihood that a specified undesired event will occur, 

and the severity of the consequences of that event. Risk is derived from the product of 

likelihood and potential consequence. Risk in general is a measure of potential economic loss 

or human injury in terms of the probability of the loss or injury occurring and magnitude of the 

loss or injury if it occurs. 

(Severity,Frequency)Risk f  

Quantification of effects of the hazardous event was done using the Event Tree approach in 

which all the possible outcomes of the hazardous event were considered and the likelihood of 

each type of end event determined. This step in the process involves the use of consequence 

modelling to predict both physical phenomena such as dispersion of gas, size and duration of 

fires, overpressures due to explosions, and the performance of equipment and systems such 

as availability of a fire & gas detection system, availability of emergency shutdown system, 

and availability of fire protection system. The end result of this phase of the assessment is a 

series of “end events”, together with their estimated frequency of occurrence. 

8.2 Risk Results 

The risk modelling has been performed using DNV PHAST RISK 6.7 software. Thereby, the 

details of the input data used for the risk modelling such as vulnerability criteria, ignition 

probability and occupancy data are given in the QRA Assumption Register. The results of a 

QRA are expressed using Individual Risk Contours and Societal Risk Graphs. 

The Individual Risk represents the frequency of an individual dying due to loss of containment 

events (LOCs). The individual is assumed to be unprotected and to be present during the total 

exposure time. The Individual Risk is presented as contour lines on a topographic map. 

The Societal Risk represents the frequency of having an accident with N or more people being 

killed simultaneously. The people involved are assumed to have some means of protection. 

The Societal Risk is presented as an F-N curve, where N is the number of deaths and F the 

cumulative frequency of accidents with N or more deaths. 
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The Individual Risk estimated due to the activities being conducted at the Adani Mundra port 

is represented by a risk contour in the Figure 8 below.  

 
Figure 8: Risk Contour 

The Societal Risk pertaining to group of individuals is represented in Figure 9. 

 

Figure 9: FN Curve 
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9 RECOMMENDATIONS 

Propane and butane Unloading arm rupture has maximum consequence effect in jetty operations at 

Mundra port  

The Following measures shall be implemented for safe operation 

• Selection of the loading arms and commissioning checks to ensure proper operation of the PERC in 

the event of ESD actuation (maximum time shall not exceed more than 2 min for complete isolation, 

loading arm release and ship pumps stop in case of hydrocarbon leak) 

• Provide trip interlocks (ESD) in berth 2 to ensure isolation/tripping of the ship unloading pumps 

based on suitable leak detection system (LFL) in berth 2. Ensure unloading hose are designed for 

hydraulic surges in the event of ESD actuation.  

• Mechanical interlocking systems to ensure complete closure of the valves before releasing of 

coupling (PERC) 

• Two independent level indicators. High level alarms (1oo2) shall be set at not more than 85% level 

of the volumetric capacity of the drain vessel. Audio visual indication shall be at local panel & control 

room 

• Provision for stopping the transfer operation on high level of the drain system and low level 

permissive for unloading operation 

• Drain drum shall have at least two safety relief valves with isolation arrangement, set at different 

values and at not more than 110% operating pressure of the vessel and each having 100 % relieving 

capacity adequate for limiting the pressure build up in the vessel not more than 120% of operating 

pressure 

• Drain system to be designed to accommodate the capacity of the drain contents of both unloading 

arms 

• Surge analysis for the unloading arm and unloading line to be done to ensure proper design 

considerations in the event of ESD actuation bypassing of hydraulic surge protection systems to be 

done only after satisfactory protection measures implemented and with management clearance only 

• Selection of electrical and other instruments based on hazardous area classification (IS 5572:2008) 
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• All flanges shall be connected for bonding for electrical continuity 

• Lightning protection shall be provided as per the requirements of IS: 2309. (High mast towers) 

• Periodical maintenance schedule should be implemented and meticulously followed  

• F&G systems management to be inspected periodically and availability ensured 

• Periodical inspection of pipeline and drain systems 

• SOP for critical operations to be developed and displayed at critical locations in local/English 

languages. 

•SIL verification of the SIFs selected 

Mitigation measures 

• Water curtains shall be provided for segregation of unloading arms/piping manifold and ship tanker 

in the event of fire on either of these facilities. 

• Kerb wall shall be provided around all sides of the unloading arm with concrete flooring of the 

ground under and extending up to minimum distance of at least 5 M (min.) from the edge of the 

unloading arm with a slope of 1:100 (min.). Grading of the ground underneath should be levelled and 

directed to an safe area connected with water seal 

• Kerb wall height shall be minimum 30 cm but shall not exceed 60 cm. 

Other recommendations 

• During ship berthing/de-berthing conditions in berth 2, unloading operations in berth 1 to be 

stopped 

• Ship power generation systems and other electrical systems should be verified for possible ignition 

source, if safety measures are in place that eliminates ignition source (for all the ships), unloading 

activity in berth 1,2,3,4 can be done simultaneously after stabilization of LPG unloading operation 

• If Motor spirit/SKO/HSD/ethanol/methanol unloading operations are in progress in berth 2/3, 

unloading operations to be stopped until LPG tanker secured and ignition sources eliminated.  
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• Hot works jobs for Berth 1 to be avoided during unloading in Berth 2 

• Berth 3/4 can be used for unloading operation during construction and commissioning activities in 

Berth 1 

• Any Hot work in the pipe corridor to be covered under PTW systems with continuous monitoring of 

LFL, running firewater hose (to avoid sparks), area barricading, proper hood to avoid spark spillage 

• Continuous LFL monitors with audible alarms near the vessel being unloaded to identify any 

hydrocarbon leak 
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APPENDIX 1 CONSEQUENCE CONTOURS 
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PROPANE PIPELINE FROM BERTH 1 - 25mm LEAK 

FLASH FIRE 

 

 

JET FIRE 
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EXPLOSION  

 

 

BUTANE PIPELINE FROM BERTH 1- 25mm LEAK 

FLASH FIRE 
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JET FIRE 

 

 

EXPLOSION  
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PROPYLENE PIPELINE FROM BERTH 1-25 mm LEAK 

FLASH FIRE 

 

 

JET FIRE 
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POOL FIRE 

 

 

EXPLOSION  
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METHANOL PIPELINE FROM BERTH 2-25 mm LEAK 

FLASH FIRE 

 

 

JET FIRE 
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EXPLOSION 

 

 

MS PIPELINE FROM BERTH 2-25 mm LEAK 

FLASH FIRE 
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JET FIRE 

 

 

POOL FIRE 
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EXPLOSION 

 

 

HSD PIPELINE FROM BERTH 2-25 mm LEAK 

FLASH FIRE 
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JET FIRE 

 

 

POOL FIRE 
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EXPLOSION 

 

 

SKO PIPELINE FROM BERTH 2-25 mm LEAK 

FLASH FIRE 
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JET FIRE 

 

 

POOL FIRE 
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EXPLOSION 

 

 

FURNACE OIL PIPELINE FROM BERTH 2-25 mm LEAK 

POOL FIRE 
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CRUDE PIPELINE FROM BERTH 2-25 mm LEAK 

FLASH FIRE 

 

 

JET FIRE 
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EXPLOSION 
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LIST OF ABBREVIATIONS  

ALARP As Low As Reasonably Practicable 

EA Environmental Assessment 

ERP Emergency Response Plan 

ESD Emergency Shutdown 

HAZID    Hazard Identification 

HAZOP Hazard & Operability Study 

HC Hydrocarbon 

HSE Health Safety & Environment 

IRPA Individual Risk Per Annum 

LFL/LEL Lower Flammability Limit / Lower Explosive Limit 

LOC Loss of Containment 

P&ID Piping and Instrument Diagram 

PLL Potential Loss of Life 

QRA Quantitative Risk Assessment 

SOP Standard Operating Procedure 
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EXECUTIVE SUMMARY 

Adani group intends to expand its current port facility at Adani Mundra Port Pvt Ltd. ADANI is 

developing LPG, Propane, Butane handling and storage facility at their Port in Mundra. Propylene and 

propane will be stored and handled in the terminal in a scenario where LPG business subsides. The 

Adani group has appointed iFluids engineering to carry out Quantitative Risk Assessment and 

recommend cost effective measures to address the hazardous scenarios. 

OVERALL FACILITY DESCRIPTION 

ADANI is developing LPG, Propane, Butane handling and storage facility at their Port in Mundra. 

Propylene and propane will be stored and handled in the terminal in a scenario where LPG business 

subsides. 

 ADANI has envisaged the following services for set up in Import/Export terminal at Mundra,  

• Import of Propane / Butane in cryogenic state in jetties through ship tankers and transferring 

through unloading arms and pipelines. 

• Transfer of product through the unloading line and storing in dedicated refrigerated / cryogenic 

tanks.  

• Transfer of products from tanks through pumps to heating train and then to online blending 

system for mix of Domestic, Auto & Industrial LPG 

• Mercaptan dosing of the LPG, Propane and Butane 

• Transfer to loading gantry for loading in to road tankers for dispatch of following products 

through Tanker loading facility. 

o LPG (AUTOMOTIVE)/ (INDUSTRIAL) 

o LPG (DOMESTIC) 

o LPG PROPANE 

o BUTANE 

o PROPYLENE (In future when LPG demand subsides BUTANE import would stop and 

PROPYLENE shall be imported and stored in Storage tank). 
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• Simultaneous operation of Berth 1 with Berth 2, 3 & 4 respectively 

This document only covers the Pipeline transfer of the products from the Jetties to the Storage Tanks 

STUDY RESULT 

RISK ANALYSIS 

The risk estimated due to the activities conducted at the Mundra port is shown in the risk contour map 

provided Figure 1.  

The F-N curve demonstrates the societal risk is within As Low as Reasonably Practicable (ALARP) 

level shown in the Figure 2. 

FIGURE 1: RISK CONTOURS 
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FIGURE 2: FN CURVE 

 

INDIVIDUAL & SOCIETAL RISK PER ANNUM  

Individual Risk per Annum 3.98E-07 

Societal Risk per Annum 4.74E-07 

 

RECOMMENDATIONS  

  The Following measures shall be implemented for safe operation 

 Periodical inspection of pipelines 

 Leak detection systems based on pressure, temperature and flow 

 CCTV monitoring of the pipeline corridor/jetty, in control room 

 Surge Analysis shall be performed to ensure adequate time lag between closure of ROVs at 

jetty end and at the tank end. The time lag shall be engineered so that surge pressure does 

not increase beyond the design limit. While engineering the closure time of each ROV, a 

consideration shall be given so that the pressure due to surge does not exceed the design 

pressure. 
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 A suitable continuous back-up power supply shall be provided for the control system and 

operation of ROVs both at jetty end and tank end. 

 Electrical equipment including for lighting system shall conform to hazardous area 

classification and be selected in accordance with IS: 5571. These shall be tested by 

agencies such as CMRI, ERTL, CPRI or independent test laboratory of country of origin for 

such equipment. Indigenous Flameproof equipment shall comply with relevant BIS standard 

as per requirements of statutory authorities 

 Pressure testing/ Low pressure leak check (with N2) of the piping / flanged joints completed 

for entire pipeline and associated station piping before commissioning of the pipelines after 

any maintenance activity In case of displacement of Nitrogen with LPG, it should be done to 

flare  
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1. INTRODUCTION 

Adani group intends to expand its current port facility at Adani Mundra Port Pvt Ltd. ADANI is 

developing LPG, Propane, Butane handling and storage facility at their Port in Mundra. Propylene and 

propane will be stored and handled in the terminal in a scenario where LPG business subsides. The 

report prepared addresses risk assessment of unloading and transportation facilities to provide a 

better understanding of the risk posed to the plant and surrounding population. 

This document describes the results after the completion of Quantitative Risk Assessment study for 

the Adani Mundra port-New LPG facility. 

1.1 Project Objective 

The objective of the QRA is to assess the risk levels associated with the facilities under scope; 

evaluate those risks based on the HSE UK Risk Acceptance Criteria, and if risks are outside the 

tolerable region, then risk reduction measures shall be proposed to bring the risks into tolerable or As 

Low As Reasonably Practicable (ALARP) Levels and lower levels. 

1.2  Scope of Work 

IFluids Engineering has been awarded the Project to carry out the QRA study to assess risks at the 

following in the Mundra port; 

• Berth 2 (White oil-Motor Spirit representing worst case scenario) Pipeline transfer Facilities  

• Berth 1 (Propane/Butane) Pipeline Transfer facilities  

• Berth 3 & 4 - Berth 3 handling LPG (typical as Berth 1 in terms of inventory and process 

conditions) and Berth 4 (White oil-Motor Spirit representing worst case scenario) 

• To study the impact of LPG pipeline on existing pipelines.  

• To study the impact of Simultaneous berth operations of berth 1 with berth 2 , 3 & 4 

respectively. 

• To study the impact of facilities around LPG plot  
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a) T9, T10 handling fertilizers to the south of LPG plot.  

b) Steel yard to the east side of LPG Plot &  

c) Existing pipeline & conveyor to the west of LPG plot. 
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2. FACILITIES OVERVIEW 

2.1 Propane/Butane Unloading and Storage Tank  

Storage tank (2000-FB-01 and 2000-FB-02) is vertical flat bottom, double wall, full containment 

refrigerated storage tank, which is designed to store Propane/Butane/Propylene from jetty. The 

function of these tanks is to store Propane/Butane/Propylene. Both these tanks are identical in all 

respect and Propane/Butane/Propylene can be stored in any of these tanks. The capacity of each 

tank is 25000 MT. 

Propane/Butane/Propylene is pumped by shipping pump through marine unloading arm to storage 

tanks through two marine unloading arm at the rate of 500 MT/hr each. 

The tank operating pressure is 500 mm WC & temperature of approximately -45°C in case of 

propane, - 5°C in case of Butane and -47°C in case of Propylene will be maintained in 

Propane/Butane Storage Tank (2000-FB-01 and 2000-FB-02). 

 
2.2 Precooling Operation 

The pre-cooling operation is one of the requirements prior to the ship unloading operation. During 

precooling operation, cold Propane/ Butane from the Storage Tank I & II is pumped into one of the 

unloading line going to the Jetty Area, from where it flows towards the Propane/Butane Storage Area 

and returns into the tank through the other unloading line. Flash compressor will cater the flash gas 

generated during this operation. 

For precooling during propylene/propane unloading scenario two additional lines shall be installed (in 

future) from storage tank till jetty to avoid any contamination of propylene and Propane inventory. 

2.3 Other unloading operations and Transfer to Tank farm area 

Following Hazardous Chemicals are unloaded at berth 1, 2, 3 & 4 and transferred to the tank farm via 

pipelines  

1. Propane 
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2. Butane 

3. Propylene 

4. Crude oil (future) 

5. Furnace oil  

6. Excluded petroleum products such as Furnace and vegetable oil  

FIGURE 3: GOOGLE EARTH IMAGE OF THE FACILITY 
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3. RISK TOLERABILITY CRITERIA 

The assessment and control of risk are essential requirements for a proactive HSE management 

system. In order to make a valued judgment and to decide on what risks are acceptable, an easily 

understood set of criteria should be set and followed rigorously. Risk criteria are required to promote 

consistency in evaluating the results of relevant studies and to formulate a proactive approach to 

incident prevention. The Risk Acceptance Criteria used in this assessment is from the UK HSE 

guidelines. 

3.1 Individual Risk Criteria 

Individual Risk Criteria is a measure of the risk to a person within an occupied area or building. This 

includes the nature of the injury to the individual, the likelihood of the injury occurring, and the time 

over which the injury might occur. It is the probability of death occurring because of accidents at a 

plant facility, installation or a transport route expressed as a function of the distance from such an 

activity. It is the frequency at which an individual or an individual within a group who may be expected 

to sustain a given level of harm (typically death) from the realization of specific hazards.  

Occupancy is the proportion of exposure time of the individual to the hazard. 

The exposure of an individual is related to: 

• The likelihood of occurrence of an event involving a release and Ignition of hydrocarbon; 

• The vulnerability of the person to the event; and 

• The proportion of time the person will be exposed to the event (which is termed 'occupancy' in 

the QRA terminology). 

There is a need to determine the limits for IR, based on numeric values (which would be regarded as 

intolerable. Figure 4 shows the principle of this framework. 

 

 

 
          943



 
ADANI MUNDRA PORT – NEW LPG FACILITIES 

 

QUANTITATIVE RISK ASESSMENT STUDY REPORT- 
PIPELINES 

DOC NO: H003-E-LPG-GEN-BP-R-E-008B 

 

Page 16 of 62 

Figure 4: Risk Acceptance graph 

 

3.2 Societal Risk Criteria 

Assessment of societal risks is even more important than assessment of individual risk because they 

involve the likelihood of multiple fatalities. Societal risk is the risk to any person or group of persons 

who are not connected to project facilities and are outside the facility fence line. 

F-N Curve 

It is helpful to consider group risk in the demonstration that risks are ALARP. This allows 

consideration to be given to events, which, although low in frequency, may cause multiple injuries or 

fatalities. Group risk can be presented in the form of a plot of cumulative frequency versus number of 

fatalities (F-N curve). 

F = Frequency (experienced or predicted) 

N =No. of multiple fatalities. 

„N‟ includes indirect deaths caused because of the main event occurring and can therefore be difficult 

to predict e.g. many people may die years after exposure to a toxic chemical. F-N Curve is generated 

for customers and benchmarked against risk acceptance criteria. The risk acceptance criteria used to 

compare the predicted risks for this proposed project can be understood from Figure 5. 
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Figure 5: Risk acceptance criteria- FN Curve 
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4. METROLOGICAL CONDITIONS 

This chapter describes the meteorological data, used for the risk assessment study of Adani Mundra 

Port. 

The consequences of released flammable material are largely dependent on the prevailing weather 

conditions. For the assessment of major scenarios involving release of flammable materials, the most 

important meteorological parameters are those that affect the atmospheric dispersion of the escaping 

material. The crucial variables are wind speed, wind direction, atmospheric stability and temperature. 

Rainfall does not have any bearing on the results of the risk analysis; however, it can have beneficial 

effects by absorption/washout of released materials. Actual behaviour of any release would largely 

depend on prevailing weather condition at the time of release. 

4.1 Wind Direction 

N NE E SE S SW W NW 

0.0148 0.1211 0.1374 0.0404 0.0179 0.559 0.087 0.0225 

 

4.2 Ambient Conditions 

Maximum Ambient temperature: 35°C 

Minimum Ambient temperature: 7°C 

Relative humidity: 70% 

Atmospheric Pressure: 1.013 Bar 

Incident solar radiation: 0.215 kW/m2 

Surface roughness parameter: 0.3 m 

4.3 Atmospheric Stability 

Pasquill stability parameter, based on Pasquill – Gifford categorization, is such a meteorological 

parameter, which decreases the stability of atmosphere, e.g., the degree of convective turbulence. 
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Pasquill has defined six stability classes ranging from „A‟ (extremely unstable) to „F‟ (very stable). 

Wind speeds, intensity of solar radiation (daytime insulation) at night time sky cover have beam 

identified as prime factors defining these stability categories. Below table indicates the various 

Pasquill stability classes. 

TABLE 1: PASQUILL‟S STABILITY CLASS 

Wind Speed 

(m/s) 

Day: Solar Radiation Night: cloud Cover 

Strong Moderate Slight 
Thinly < 

40% 
Moderate 

Overcast > 

80% 

<2 A A-B B - - D 

2-3 A-B B C E F D 

3-5 B B-C C D E D 

5-6 C C-D D D D D 

>6 C D D D D D 

 

A – Very Unstable 

B – Unstable 

C – Slightly Unstable 

D – Neutral  

E – Stable 

F – Very Stable 

When the atmosphere is unstable and wind speeds are moderate or high or gusty, rapid dispersion of 

pollutants will occur. Under these conditions, pollutant concentrations in air will be moderate or low 

and the material will be dispersed rapidly. When the atmosphere is stable and wind speed is low, 

dispersion of material will be limited and pollutant concentration in air will be high. In general, worst 

dispersion conditions (i.e. contributing to greater hazard distances) occur during low wind speed and 

very stable weather conditions, such as that at 1F weather condition (i.e. 1 m/s wind speed and 

Pasquill stability F). 
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Stability category for the present study is identified based on the cloud amount and wind speed. 

Based on the weather analysis, predominant weather stability of “F” and “D” was selected with wind 

speed 1.5m/s, 2m/s and 5m/s for consequence analysis, respectively. 2F is the most prevalent 

weather condition for this location. 

TABLE 2: WEATHER CONDITIONS 

Wind Speed in m/s Pasquill Stability 

1.5 F 

2 F 

5 D 
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5 QUANTITATIVE RISK ASSESSMENT METHODOLOGY 

5.1 General Overview 

Quantitative Risk Assessment (QRA) is used for risk management and safety improvement in many 

industries. It provides a quantitative assessment of potential risks identified and provides a basis for 

evaluating process safety with respect to a predetermined risk acceptance criterion. The usefulness of 

the QRA results is highly dependent on the availability and accuracy of the input data, with more 

complete input data providing a higher confidence on the validity and robustness of the results 

obtained.  

In most practical applications, there will be uncertainties in both the key parameters used and the 

QRA model itself. The effect of these uncertainties should be evaluated to confirm there is no impact 

on the conclusion. The QRA model will include:  

• Examination of flammable/toxic material related to Major Accident Hazards;  

• Quantification of the likelihood of flammable/toxic Major Accident Hazardous events;  

• Quantification of the consequences of flammable/toxic Major Accident Hazardous events;  

• Combination of consequences and likelihood of Major Accident Hazard events to assess 

risk profiles for individuals, and assets;  

• Identification of the predicted levels of risk with regard to Individual Risk (IR) levels and 

Societal Risk (SR);  

• Identification and assessment of risk reduction solutions (to the extent required to reduce 

predicted risks to acceptable levels); and  

• Demonstration that the risks have been reduced to As Low As Reasonably Practicable 

(ALARP), when risks cannot be reduces to acceptable levels).  

The following schematic (Figure 6) displays the methodology used to perform the Quantitative Risk 

Assessment Study for the Adani Mundra Port – New LPG Facilities. 
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FIGURE 6: QUANTITATIVE RISK ASSESSMENT METHODOLOGY 

5.2 Scenario Description and Operating Conditions 

To carry out the QRA study the following basic data were used: 

 Process parameters such as operating pressure, temperature & flow rate of equipment 

and process pipelines as well as the composition of the process streams etc; 

 Manning details at strategic locations at site and meteorological details of Adani Mundra 

port area; 
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 Failure frequencies of leak sources, Ignition probabilities, operating probabilities etc.; and 

 Isolation and detection time, Impact criteria for consequences such as fire, explosion and 

toxic concentration. 

5.3 QRA Approach 

The QRA was carried out using the standard, internationally accepted approach consisting of the 

steps shown below:  

Data used for the QRA were project and site specific; however, where this was not possible, the use 

of generic data was documented in the assumptions register prior to being applied within the study. 

As such, the QRA results was also specific to the planned operations, building design and personnel 

and general population occupancy levels expected at the time of data collection. Given the above, the 

consequence and risk results are only applicable to the site under study in this QRA and cannot be 

applied to any other location. 

The following information was considered in the QRA:  

 Facility design, function, location, capacity and layout; 

 Environmental weather data e.g. wind rose, cloud coverage, stability class; 

 Process engineering details e.g. composition, heat and mass balance, equipment items, 

process parameters - pressure and temperature regimes, inventories, flow schemes; 

 Facility operation e.g. operational and emergency procedures; and 

 Work force deployment, estimated occupancy and exposure. 

  

 
          951



 
ADANI MUNDRA PORT – NEW LPG FACILITIES 

 

QUANTITATIVE RISK ASESSMENT STUDY REPORT- 
PIPELINES 

DOC NO: H003-E-LPG-GEN-BP-R-E-008B 

 

Page 24 of 62 

5.4 Hazard Identification 

A technique commonly used to generate an incident list is to consider potential leaks and major 

releases from fractures of all process pipelines and vessels. This compilation includes all pipe work 

and vessels in direct communication, as these may share a significant inventory that cannot be 

isolated in an emergency. The following data were collected to envisage scenarios: 

 Composition of materials stored in vessels / flowing through pipeline; 

 Inventory of materials stored in vessels; 

 Flow rate of materials passing through pipelines; 

 Vessels / Pipeline conditions (phase, temperature, pressure); and Connecting piping and 

piping dimensions.  

Accidental release of flammable liquids / gases has the potential for severe consequences. Delayed 

ignition of flammable gases can result in blast overpressures covering large areas. This may lead to 

extensive loss of life and property. In contrast, fires have localized consequences. Fires can be 

extinguished or contained in most cases; there are few mitigating actions one can take once a 

flammable gas or a vapour cloud gets released. 

5.4.1 Factors for Hazard Identification 

In any installation, main hazards arise due to loss of containment during handling of flammable liquids 

/ gases. To formulate a structured approach to the identification of hazards, a list of contributory 

factors is provided below: 

Blast over Pressures 

Blast Overpressures depend upon the reactivity class of material and the amount of gas between two 

explosive limits. For example, Motor spirit/Gasoline once released and not ignited immediately is 

expected to give rise to a gas cloud. These gases in general have medium reactivity and in case of 

confinement of the gas cloud, on delayed ignition may result in an explosion and overpressures. 

  

 
          952



 
ADANI MUNDRA PORT – NEW LPG FACILITIES 

 

QUANTITATIVE RISK ASESSMENT STUDY REPORT- 
PIPELINES 

DOC NO: H003-E-LPG-GEN-BP-R-E-008B 

 

Page 25 of 62 

Operating Parameters 

Potential gas release for the same material depends significantly on the operating conditions. The 

gases are likely to operate at atmospheric temperature (and hence high pressures). This operating 

range is enough to release a large amount of gas in case of a leak / rupture, therefore the pipeline 

leaks and ruptures need to be considered in the risk analysis calculations. 

Inventory 

Inventory Analysis is commonly used in understanding the relative hazards and short listing of release 

scenarios. Inventory plays an important role when considering a potential hazard. The larger the 

inventory of a vessel or a system, the larger the quantity of potential release. A practice commonly 

used to generate an incident list is to consider potential leaks and major releases from fractures of 

pipelines and vessels/tanks containing sizable inventories. 

Range of Incidents 

Both the complexity of study and the number of incident outcome cases are affected by the range of 

initiating events and incidents covered. This not only reflects the inclusion of accidents and / or non-

accident-initiated events, but also the size of those events. For instance, studies may evaluate one or 

more of the following: 

 Catastrophic failure of container; 

 Large hole (large continuous release); 

 Smaller holes (continuous release); and 

 Leaks at fittings or valves (small continuous release). 

In general, quantitative studies do not include very small continuous releases or short duration 

small releases if past experience or preliminary consequence modelling shows that such 

releases do not contribute to the overall risk levels. 
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5.5 Isolatable Sections 

The following table describes the isolatable section considered for the study: 

TABLE 3: ISOLATABLE SECTIONS 

Isolatable section 
identification 

Description Scenario 
Diameter 

m 
Pressure 

barg. 
Temperature 

C 

Isolation 
time 

s 
Total Inventory, kg 

Berth 1 

IS-1 

Transfer of Propane from Jetty to 
Storage 

Tank 2000-FB-01 

7 0.406 8 -42.67 120 143322 

IS-2 25 0.406 8 -42.67 120 144343 

IS-3 150 0.406 8 -42.67 120 159902 

IS-4 

Transfer of Butane from Jetty to 
Storage Tank 
2000-FB-02 

7 0.406 8 -2.90 120 147605 

IS-5 25 0.406 8 -2.90 120 148655 

IS-6 150 0.406 8 -2.90 120 164183 

IS-7 

Transfer of Propylene from Jetty to 
Storage 

Tank 2000-FB-02 

7 0.406 8 -44.86 120 150204 

IS-8 25 0.406 8 -44.86 120 151247 

IS-9 150 0.406 8 -44.86 120 166782 

IS-10 

Propylene precooling line 

7 0.305 8 -45 120 90158 

IS-11 25 0.305 8 -45 120 91201 
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Isolatable section 
identification 

Description Scenario 
Diameter 

m 
Pressure 

barg. 
Temperature 

C 

Isolation 
time 

s 
Total Inventory, kg 

IS-12 150 0.305 8 -45 120 94736 

Berth 2 

IS-13 

Methanol P/L   

10 0.305 10 35 120 11809 

IS-14 150 0.305 10 35 120 24885 

IS-15 

MS P/L 

10 0.406 10 35 120 18894 

IS-16 150 0.406 10 35 120 35336 

IS-17 

HSD P/L 

10 0.610 10 35 120 48967 

IS-18 150 0.610 10 35 120 82050 

IS-19 

SKO P/L 

10 0.305 10 35 120 12058 

IS-20 150 0.305 10 35 120 21814 

IS-21 

Furnace Oil  

10 0.305 10 55 120 13848 

IS-22 150 0.305 10 55 120 21916 

IS-23 

Crude 

10 0.9144 10 35 120 121023 

IS-24 150 0.9144 10 35 120 177890 
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6 CONSEQUENCE ANALYSIS 

6.1 Overview 

Consequence is the measure of the expected outcomes for a given accidental release. For this 

project, consequence is defined as the hazard distance or hazard zone to various fatality endpoints. 

During the execution of site-specific consequence analysis, it is essential to accurately model the 

release, dilution, and dispersion of gases and aerosols if a precise assessment of potential exposure 

is to be attained. Consequence modelling, also known as physical effects modelling, is a technique in 

which computer based mathematical modelling is used to predict physical behaviour under accident 

conditions in order to make a quantitative estimation of risk. Internationally accepted and validated 

software PHAST v6.7 and PHAST RISK v.6.7, (both developed by DNV GL) have been used for this 

project. 

PHAST v6.7 contains a set of complex models that calculate release conditions, initial dilution of the 

vapour (dependent upon the release characteristics), and the subsequent dispersion of the vapour 

introduced into the atmosphere. It permits the user to evaluate the downwind dispersion of the 

chemical cloud based on the toxicological/physical characteristics of the released chemical, 

atmospheric conditions, and specific circumstances of the release. 

PHAST v6.7 will be used to estimate threat zones associated with several types of hazardous 

chemical releases, including toxic gas clouds, fires, and explosions.  

It is most important that the QRA model effectively reflect reality, thus those familiar with the facilities 

and their operation are required for proper evaluation. This is particularly true in relation to the 

preparation of input data and assumptions and the review of results from the evaluation. The QRA 

model must identify the major hazard contributors to the work force and third parties, quantify risks, 

and identify and assess any risk reduction methods that may be proposed. In addition to modelling 

the current situation within the field, the model shall be extendible to add additional facilities as 

development occurs and provide an active method of planning any proposed development. 
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6.2 Consequence Modelling 

Discharge Rate 

The initial rate of release through a leak depends mainly on the pressure inside the equipment, size of 

the hole and phases of the release (liquid, gas or two phase). The release rate decreases with time as 

the equipment depressurizes. The reduction mainly on the inventory and the actions taken to isolate 

the leak and blow-down the equipment 

Dispersion 

A vapour cloud may be formed when a vaporizing liquid is released for an extended duration. If the 

gas cloud does not immediately ignite, it disperses based on the prevalent wind direction, speed and 

stability category (i.e. degree of turbulence). 

The cloud dispersion simulation is carried out to provide the distance (from the leak) at which the 

concentration of flammable material falls below the Lower Flammability Limit (LFL). 

Consequence Events 

The following describes the probabilities associated with the sequence of events which must take 

place for the incident scenarios to produce hazardous effects. Considering the present case, the 

outcomes expected are: 

 Flash Fire (FF); 

 Jet fires; 

 Pool fire; 

 Vapour Cloud Explosion. 

Flash Fire 

The vapour/gas release from a pool would disperse under the influence of the prevailing wind; with 

material concentration in air reducing with distance. At a particular location downwind, the 

concentration will drop below its lower flammable level (LFL) value. If ignited within the flammable 

envelope, the mass of the material available between the LFL and ½ LFL will be likely to burn as a 

flash fire; rapidly spreading through the cloud from the point of ignition back to the source of release. 
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Although flash fires are generally low intensity transitory events, the burning velocity is quite high and 

escape following ignition is not possible. Flash fires often remain close to the ground, where most 

ignition sources are present. It is assumed that personnel caught inside a flash fire will not survive 

while those outside suffer no significant harm. If other combustible material is present within the flash 

fire it is also likely to ignite and a secondary fire could result. 

Jet Fire 

Jet fire causes damage due to the resulting heat radiation. The working level heat radiation impact will 

vary widely depending on the angle of the flame to the horizontal plane, which in turn mainly depends 

on the location of the leak. The flame direction was considered horizontal for consequence analysis of 

leaks and ruptures from process equipment. Jet fire heat radiation impacts were estimated for the 

identified credible and worst case scenarios. 

Upon accidental leakage, the pressurized fluid will disperse as a jet, initially moving forward in the 

spatial direction of the leak until the kinetic energy is lost and gravity slumping or lifting of the cloud 

occurs, dependent upon whether the fluid is heavier or lighter than air. 

The primary hazard associated with jet fires is thermal radiation and potential for flame impingement 

on adjacent pipelines/equipment, resulting in escalation. High pressure releases have the potential to 

cover large areas due to its relatively large flame length. However, the effects of escalation are 

minimized if the flame length reduces to less than the separation distance between other equipment 

and the jet fire source. 

Pool Fire 

A liquid pool is formed during a prolonged leakage if the rate of leakage exceeds the rate of 

vaporization. On ignition, this would result in a pool fire whose size/radius would depend on the mass 

flow rate, ambient temperature, heat of vaporization of material released, vapour pressure, duration of 

discharge and effects of containment or dykes. The pool fire could cause damage to equipment or 

injury/fatality to personnel due to thermal radiation effects. 

A pool fire is not envisaged for liquid systems that are highly pressurized. Any leak or rupture would 

result in a pressurized release leading to a liquid jet fire or flash fire. 
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Vapour Cloud Explosion 

Vapour cloud explosion is the result of flammable materials in the atmosphere, a subsequent 

dispersion phase, and after some delay an ignition of the vapour cloud. Turbulence is the governing 

factor in blast generation which could intensify combustion to the level that will result in an explosion. 

Turbulence is often created by obstacles in the path of vapour cloud or when the cloud finds a 

confined area, as under the bullets. Insignificant level of confinement will result in a flash fire. The 

VCE will result in overpressures. 

6.3 Damage Criteria 

Damage criteria gives the relation between the extent of the physical effects (exposure) and the effect 

of consequences. For assessing the effects on humans, consequences are expressed in terms of 

injuries and the effects on equipment / property in terms of monetary loss. The consequences for 

release of toxic substances or fire can be categorized as: 

 Damage caused by heat radiation on material and people; 

 Damage caused by explosion on structure and people; and 

In Consequence Analysis studies, three main types of exposure to hazardous effects are categorized 

as: 

 Heat radiation due to fires.  

 Jet fires and flash fires; 

 Explosions; 

The knowledge about these relations depends strongly on the nature of the exposure. The following 

discusses the criteria selected for damage estimation: 
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Heat Radiation: 

The effect of fire on a human being is in the form of burns. There are three categories of burns: first 

degree, second degree and third degree burns being the most severe. The consequences caused by 

exposure to heat radiation are a function of:  

 The radiation energy onto the human body [kW/m2]; 

 The exposure duration [sec]; and 

 The protection of the skin tissue (clothed or bare body). 

The physical effects of hazard events are given in the table below: 

Table 4: Effects due to Incident Radiation Intensity 

Incident 

 Radiation 

(kW/m2) 

Type of Damage 

4.7 Sufficient to cause pain within 20 sec. Blistering of skin(first degree 
burns are likely) 

12.5 Minimum energy required for piloted ignition of wood, melting plastic 
tubing‟s etc. 

37.5 Sufficient to cause damage to the equipment 

 

The actual results would be less severe due to the various assumptions made in the models arising 

out of the flame geometry, emissivity, angle of incidence, view factor and others. The radiation output 

of the flame would be dependent upon the fire size, extent of mixing with air and the flame 

temperature. Some fraction of the radiation is absorbed by carbon dioxide and water vapour in the 

intervening atmosphere. Finally, the incident flux at an observer location would depend upon the 

radiation view factor, which is a function of the distance from the flame surface, the observer‟s 

orientation and the flame geometry. 

Blast Overpressure from Vapour cloud Explosion (VCE) 

The assessment aims are to determine the impact of overpressure in the event that a flammable gas 

cloud is ignited. A Vapour cloud Explosion (VCE) results when a flammable vapour is released and 
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mixes with the air to form a flammable vapour cloud. If ignited, the flame speed may accelerate to 

high velocities and produce significant blast overexposure. 

The assessment goals are to determine the impact of overpressure in the event that a flammable gas 

cloud is ignited. The damage effects due to 0.01 bar, 0.1 bar & 0.3 bar are reported in terms of 

distance from the overpressure source. 

In case of vapour cloud explosion, two physical effects may occur:  

 A flash fire over the whole length of the explosive gas cloud; 

 A blast wave, with typical peak overpressures circular around ignition source. 

For the blast wave, the lethality criterion is based on: 

 A peak overpressure of 0.1bar will cause serious damage to 10% of the housing/structures; 

 Falling fragments will kill one of each eight persons in the destroyed buildings. 

The following damage criteria may be distinguished with respect to the peak overpressures resulting 

from a blast wave: 

TABLE 5: DAMAGES DUE TO BLAST OVERPRESSURE 

Peak Overpressure Damage Type Description 

0.30 bar Heavy Damage 
Major damage to plant equipment 

structure 

0.10 bar Moderate Damage 
Repairable damage to plant 

equipment & structure 

0.01 bar Significant Damage Shattering of glass 
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The summary of the consequence modelling is shown below in 

TABLE 6: IMPACT DISTANCE IN METER 

Isolatable Section Description 
Release 

category 

Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

100% LFL Ellipse 

Distance in meters Radiation 

Levels 

(kW/m2) 

Distance in meters Radiation 

Levels 

(kW/m2) 

Distance in meters Overpressure 

level 

bar 

Distance in meters 

5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 

IS - 1 

Transfer of Propane 

from Jetty to Storage 

Tank 2000-FB-01 

7 

6.41862 12.2659 10.1915 4 23.1853 26.7283 25.9291 4 NR NR NR 0.01 NR 74.9525 70.1064 

6.41862 12.2659 10.1915 12.5 17.5949 21.3412 20.4624 12.5 NR NR NR 0.1 NR 29.5322 28.6915 

6.41862 12.2659 10.1915 37.5 13.9777 17.7971 16.878 37.5 NR NR NR 0.3 NR 24.7597 24.34 

IS - 2 25 

35.6415 59.6057 54.5213 4 73.8934 84.2143 81.9038 4 NR NR NR 0.01 228.541 518.96 438.727 

35.6415 59.6057 54.5213 12.5 56.2605 67.2694 64.6926 12.5 NR NR NR 0.1 80.97 147.877 125.695 

35.6415 59.6057 54.5213 37.5 45.5539 56.6361 53.9634 37.5 NR NR NR 0.3 65.4644 108.887 92.8036 

IS - 3 150 

179.492 272.883 239.639 4 364.347 410.315 400.219 4 329.126 371.147 370.567 0.01 1302.15 2534.23 2207.2 

179.492 272.883 239.639 12.5 274.039 323.382 311.984 12.5 226.117 234.372 238.39 0.1 432.507 745.411 655.622 

179.492 272.883 239.639 37.5 219.755 270.113 258.104 37.5 146.3 134.926 139.299 0.3 341.132 557.456 492.594 

IS - 4 

Transfer of Butane 

from Jetty to Storage 

Tank 

2000-FB-02 

7 

6.46825 12.8952 10.4079 4 23.6816 27.0127 26.2689 4 NR NR NR 0.01 NR 77.6978 71.7312 

6.46825 12.8952 10.4079 12.5 17.7488 21.3121 20.4816 12.5 NR NR NR 0.1 NR 30.0084 28.9734 

6.46825 12.8952 10.4079 37.5 13.9617 17.6272 16.7539 37.5 NR NR NR 0.3 NR 24.9975 24.4807 

IS - 5 25 

35.9099 61.1679 55.2733 4 75.6169 85.3103 83.1708 4 NR NR NR 0.01 232.205 530.996 445.155 

35.9099 61.1679 55.2733 12.5 56.808 67.2758 64.8483 12.5 NR NR NR 0.1 81.6056 149.965 126.81 

35.9099 61.1679 55.2733 37.5 45.5372 56.1973 53.6472 37.5 NR NR NR 0.3 65.7818 109.929 93.3604 

IS - 6 150 

178.137 283.149 243.278 4 374.027 417.208 407.894 4 376.004 423.016 421.929 0.01 1344.39 2577.29 2292.63 

178.137 283.149 243.278 12.5 277.694 324.579 313.853 12.5 256.289 266.515 270.538 0.1 439.835 735.63 662.175 

178.137 283.149 243.278 37.5 220.237 268.515 257.08 37.5 167.521 153.603 158.552 0.3 344.791 547.565 490.86 

IS - 7 Transfer of Propylene 7 6.47378 12.7954 10.4078 4 23.322 26.962 26.1355 4 NR NR NR 0.01 NR 77.4421 71.5503 
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Isolatable Section Description 
Release 

category 

Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

100% LFL Ellipse 

Distance in meters Radiation 

Levels 

(kW/m2) 

Distance in meters Radiation 

Levels 

(kW/m2) 

Distance in meters Overpressure 

level 

bar 

Distance in meters 

5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 

from Jetty to Storage 

Tank 2000-FB-02 

6.47378 12.7954 10.4078 12.5 17.7566 21.5923 20.6914 12.5 NR NR NR 0.1 NR 29.964 28.942 

6.47378 12.7954 10.4078 37.5 14.1527 18.0722 17.1118 37.5 NR NR NR 0.3 NR 24.9754 24.4651 

IS -8 25 

36.0195 61.4873 55.5823 4 74.246 84.8547 82.4757 4 NR 33.8476 29.8157 0.01 231.313 517.363 445.217 

36.0195 61.4873 55.5823 12.5 56.714 67.9793 65.3411 12.5 NR 27.0093 24.8155 0.1 81.4509 147.6 135.086 

36.0195 61.4873 55.5823 37.5 46.0263 57.3125 54.5893 37.5 NR 20.7604 19.6272 0.3 65.7046 108.749 102.5 

IS - 9 150 

177.169 273.005 242.261 4 365.626 412.901 402.501 4 404.296 446.482 443.088 0.01 1332.93 2598.88 2281.88 

177.169 273.005 242.261 12.5 275.88 326.399 314.715 12.5 271.459 287.83 288.582 0.1 446.112 772.777 685.107 

177.169 273.005 242.261 37.5 221.805 273.177 260.912 37.5 190.319 183.969 187.903 0.3 352.932 581.134 517.331 

IS - 10 

Propylene precooling 

line 

7 

7.41065 17.6767 15.5991 4 23.5639 27.2164 26.3892 4 11.926 15.4551 14.9825 0.01 50.9971 125.56 108.471 

7.41065 17.6767 15.5991 12.5 18.1806 22.0249 21.1171 12.5 10.3905 12.0427 11.9505 0.1 17.1114 38.3107 35.3463 

7.41065 17.6767 15.5991 37.5 14.8198 18.6104 17.6889 37.5 8.59991 9.03457 8.83125 0.3 13.551 29.1432 27.663 

IS - 11 25 

37.2279 50.7936 46.5364 4 74.3176 84.9283 82.548 4 56.441 70.0417 68.7812 0.01 261.617 529.885 449.768 

37.2279 50.7936 46.5364 12.5 56.8288 68.0994 65.4597 12.5 41.0686 47.3376 47.2271 0.1 86.7074 141.507 119.345 

37.2279 50.7936 46.5364 37.5 46.2006 57.4791 54.7526 37.5 29.0907 30.0176 30.6312 0.3 68.3293 100.699 84.6261 

IS - 12 150 

156.477 238.735 210.132 4 365.639 394.67 385.972 4 412.21 428.202 427.84 0.01 1250.69 2285.99 2098.45 

156.477 238.735 210.132 12.5 275.903 312.104 301.894 12.5 273.449 272.883 275.502 0.1 415.316 627.962 609.652 

156.477 238.735 210.132 37.5 221.838 261.274 250.357 37.5 188.759 171.12 176.19 0.3 327.542 455.408 464.633 

IS - 13 
Methanol P/L   

10 

6.83624 11.399 11.0517 4 35.979 44.0716 42.1378 4 NR 44.3716 43.1432 0.01 37.965 65.8894 64.6327 

6.83624 11.399 11.0517 12.5 29.5076 37.1441 35.2776 12.5 NR 30.9147 30.7607 0.1 14.8509 27.96 27.7421 

6.83624 11.399 11.0517 37.5 NR NR NR 37.5 NR NR NR 0.3 12.4222 23.9747 23.8659 

IS - 14 150 50.0444 70.6208 69.2059 4 209.858 235.718 226.635 4 142.032 136.037 136.988 0.01 226.029 294.232 298.903 
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Isolatable Section Description 
Release 

category 

Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

100% LFL Ellipse 

Distance in meters Radiation 

Levels 

(kW/m2) 

Distance in meters Radiation 

Levels 

(kW/m2) 

Distance in meters Overpressure 

level 

bar 

Distance in meters 

5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 

50.0444 70.6208 69.2059 12.5 171.207 199.537 190.182 12.5 108.836 97.0531 99.1266 0.1 97.0651 125.426 133.727 

50.0444 70.6208 69.2059 37.5 139.528 NR NR 37.5 75.5624 72.4929 72.3265 0.3 83.5145 109.603 116.841 

IS - 15 

MS P/L 

10 

15.2315 26.4028 23.5931 4 33.671 37.5937 36.724 4 NR NR NR 0.01 98.5467 225.457 172.851 

15.2315 26.4028 23.5931 12.5 24.9996 29.3562 28.3433 12.5 NR NR NR 0.1 33.6248 63.9044 46.5137 

15.2315 26.4028 23.5931 37.5 19.8615 24.3735 23.2947 37.5 NR NR NR 0.3 26.8034 46.9296 33.2392 

IS - 16 150 

113.8 169.587 148.074 4 303.961 326.379 321.139 4 168.27 136.482 142.569 0.01 818.819 1189.97 1184.48 

113.8 169.587 148.074 12.5 224.278 249.763 243.019 12.5 82.0953 79.7338 79.518 0.1 266.014 317.542 308.385 

113.8 169.587 148.074 37.5 177.003 204.073 196.518 37.5 NR NR NR 0.3 207.93 248.759 241.121 

IS - 17 

HSD P/L 

10 

12.8557 11.3689 11.2462 4 11.9794 9.23875 9.2571 4 85.1624 70.0438 73.0102 0.01 32.693 30.4035 31.4317 

12.8557 11.3689 11.2462 12.5 8.73359 7.02619 6.95779 12.5 41.0876 37.835 37.668 0.1 13.9364 13.5392 13.7176 

12.8557 11.3689 11.2462 37.5 6.71139 5.43322 5.3477 37.5 NR NR NR 0.3 11.9656 11.7673 11.8563 

IS - 18 150 

33.0364 29.5573 29.4445 4 29.4646 28.7595 28.2825 4 218.455 185.219 191.383 0.01 51.2393 29.4186 29.6151 

33.0364 29.5573 29.4445 12.5 21.557 22.1526 21.5302 12.5 118.02 113.912 113.79 0.1 33.6842 21.6338 21.6678 

33.0364 29.5573 29.4445 37.5 16.9013 18.1956 17.4941 37.5 NR NR NR 0.3 31.8397 20.8158 20.8328 

IS - 19 

SKO P/L 

10 

12.9275 11.4289 11.2942 4 33.6751 26.8337 26.8878 4 77.6411 66.7752 69.687 0.01 57.5866 53.7609 55.9137 

12.9275 11.4289 11.2942 12.5 24.7386 20.7828 20.5746 12.5 36.4009 35.1158 34.8127 0.1 18.2545 17.5908 17.9643 

12.9275 11.4289 11.2942 37.5 19.4742 17.1296 16.783 37.5 NR NR NR 0.3 14.1217 13.7904 13.9768 

IS - 20 150 

32.7517 29.2454 29.1351 4 90.2507 88.3046 86.9503 4 147.559 121.643 126.421 0.01 78.1448 72.8802 73.4377 

32.7517 29.2454 29.1351 12.5 65.7575 67.6656 65.8591 12.5 78.5757 73.4972 73.3811 0.1 38.3513 37.4381 37.5348 

32.7517 29.2454 29.1351 37.5 51.4125 55.4211 53.3769 37.5 NR NR NR 0.3 34.1701 33.7141 33.7624 

IS - 21 FURNACE OIL 10 13.4331 11.3746 13.4331 4 NR NR NR 4 79.8512 67.7607 70.0269 0.01 NR NR NR 
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Isolatable Section Description 
Release 

category 

Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

100% LFL Ellipse 

Distance in meters Radiation 

Levels 

(kW/m2) 

Distance in meters Radiation 

Levels 

(kW/m2) 

Distance in meters Overpressure 

level 

bar 

Distance in meters 

5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 

13.4331 11.3746 13.4331 12.5 NR NR NR 12.5 42.2865 38.5883 38.4596 0.1 NR NR NR 

13.4331 11.3746 13.4331 37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 

IS - 22 150 

NR NR NR 4 NR NR NR 4 109.734 94.4439 97.0658 0.01 NR NR NR 

NR NR NR 12.5 NR NR NR 12.5 66.4692 61.6346 61.5704 0.1 NR NR NR 

NR NR NR 37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 

IS - 23 

CRUDE 

10 

16.6034 28.6941 25.8864 4 29.749 34.6209 34.0991 4 NR NR NR 0.01 104.653 237.787 206.342 

16.6034 28.6941 25.8864 12.5 21.3767 25.8094 25.124 12.5 NR NR NR 0.1 34.6841 66.043 60.5885 

16.6034 28.6941 25.8864 37.5 16.4918 20.6567 19.8868 37.5 NR NR NR 0.3 27.3323 47.9976 45.2739 

IS - 24 150 

202.34 332.297 283.898 4 268.919 325.533 314.373 4 163.372 164.136 170.158 0.01 1583.86 2994.33 2733.84 

202.34 332.297 283.898 12.5 198.353 247.302 236.963 12.5 81.2582 96.7701 95.8433 0.1 489.64 791.031 754.644 

202.34 332.297 283.898 37.5 156.56 200.903 191.054 37.5 NR NR NR 0.3 374.667 590.249 547.046 

*NH- No Hazard, NR- Not Reached 
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7 FREQUENCY ANALYSIS 

7.1 Overview 

Frequency of occurrence of the representative hazardous events needs to be evaluated by referencing 

appropriate generic industry data. Both generic industry and company / vendor based information has been 

used, and particular care has been taken to ensure its validity. Generic failure data was applied where site 

specific or company / vendor data is not available. 

Initiating event failure frequencies for each case developed have been estimated using various sources (listed 

in order of preference) including: 

 TNO Guidelines for Quantitative Risk Assessment (Purple Book);  

 OGP Risk Assessment Data Directory, Process Release Frequencies, 2010; and  

 Health & Safety Executive (HSE) failure rates & event data for land use planning. 

Given the potential for release from each of these scenarios, an event tree of possible outcomes has been 

developed using this individual component failure data. The table given below shows the frequency of failure 

of the selected isolatable sections calculated by parts count. 

7.2 Event tree analysis 

A release can result in several possible outcomes or scenarios (fire, explosions, un-ignited release etc.). A 

specific outcome for a release scenario may be dependent on other unrelated events following the initial 

release. Event tree analysis is used to identify potential outcomes of a release and to quantify the risk 

associated with each of these outcomes. The event tree for this QRA study is shown in Figure 7: 
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Figure 7: Event Tree  

 

For calculating the frequency used for modeling, the following modification factors were taken into 

consideration: 

 Design/Quality Maintenance 

 Time is use 

Table 7: Failure Frequency of an Event 

Isolatable Sections Description Scenario Total 
Frequency 

IS-1 

Transfer of Propane from 
Jetty to Storage 

Tank 2000-FB-01 

7 1.94E-04 

IS-2 25 1.06E-06 

IS-3 150 1.25E-07 

IS-4 

Transfer of Butane from 
Jetty to Storage Tank 

2000-FB-02 

7 1.49E-04 

IS-5 25 8.78E-07 

IS-6 150 6.83E-08 

IS-7 Transfer of Propylene from 
Jetty to Storage 7 1.49E-04 
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Isolatable Sections Description Scenario Total 
Frequency 

IS-8 
Tank 2000-FB-02 

25 8.78E-07 

IS-9 150 6.83E-08 

IS-10 

Propylene precooling line 

7 1.69E-04 

IS-11 25 5.00E-06 

IS-12 150 5.00E-06 

IS-13 
Methanol P/L   

10 2.28E-06 

IS-14 150 1.44E-08 

IS-15 
MS P/L 

10 2.50E-06 

IS-16 150 1.58E-08 

IS-17 
HSD P/L 

10 7.03E-06 

IS-18 150 4.56E-08 

IS-19 
SKO P/L 

10 4.94E-06 

IS-20 150 3.12E-08 

IS-21 
Furnace Oil  

10 1.20E-05 

IS-22 150 7.56E-08 

IS-23 
Crude 

10 4.05E-07 

IS-24 150 1.26E-08 
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8 RISK ASSESSMENT & PRESENTATION 

8.1 Overview 

Risk is often defined as a function of the likelihood that a specified undesired event will occur, and the severity 

of the consequences of that event. Risk is derived from the product of likelihood and potential consequence. 

Risk in general is a measure of potential economic loss or human injury in terms of the probability of the loss 

or injury occurring and magnitude of the loss or injury if it occurs. 

(Severity,Frequency)Risk f  

Quantification of effects of the hazardous event were done using the Event Tree approach in which all the 

possible outcomes of the hazardous event were considered and the likelihood of each type of end event 

determined. This step in the process involves the use of consequence modelling to predict both physical 

phenomena such as dispersion of gas, size and duration of fires, overpressures due to explosions, and the 

performance of equipment and systems such as availability of a fire & gas detection system, availability of 

emergency shutdown system, and availability of fire protection system. The end result of this phase of the 

assessment is a series of “end events”, together with their estimated frequency of occurrence. 

8.2 Risk Results 

The risk modelling has been performed using DNV PHAST RISK 6.7 software. Thereby, the details of the 

input data used for the risk modelling such as vulnerability criteria, ignition probability and occupancy data. 

The results of a QRA are expressed using Individual Risk Contours and Societal Risk Graphs. 

The Individual Risk represents the frequency of an individual dying due to loss of containment events (LOCs). 

The individual is assumed to be unprotected and to be present during the total exposure time. The Individual 

Risk is presented as contour lines on a topographic map. 

The Societal Risk represents the frequency of having an accident with N or more people being killed 

simultaneously. The people involved are assumed to have some means of protection. The Societal Risk is 

presented as an F-N curve, where N is the number of deaths and F the cumulative frequency of accidents 

with N or more deaths. 
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The Individual Risk estimated due to the activities being conducted at the Adani Mundra port is represented 

by a risk contour in the Figure 8 below. The risk reaching beyond the Pipeline transfer facility is less than 1E-

06/Avg. year. 

Figure 8: Risk Contour 

 

The Societal Risk pertaining to group of individuals is represented in Figure 9. 
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Figure 9: FN Curve 
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9 RECOMMENDATIONS 

  The Following measures shall be implemented for safe operation 

 Periodical inspection of pipelines 

 Leak detection systems based on pressure, temperature and flow 

 CCTV monitoring of the pipeline corridor/jetty, in control room 

 Surge Analysis shall be performed to ensure adequate time lag between closure of ROVs at jetty end 

and at the tank end. The time lag shall be engineered so that surge pressure does not increase 

beyond the design limit. While engineering the closure time of each ROV, a consideration shall be 

given so that the pressure due to surge does not exceed the design pressure. 

 A suitable continuous back-up power supply shall be provided for the control system and operation of 

ROVs both at jetty end and tank end. 

 Electrical equipment including for lighting system shall conform to hazardous area classification and 

be selected in accordance with IS:5571. These shall be tested by agencies such as CMRI, ERTL, 

CPRI or independent test laboratory of country of origin for such equipment. Indigenous Flameproof 

equipment shall comply with relevant BIS standard as per requirements of statutory authorities 

 Pressure testing/ Low pressure leak check (with N2) of the piping / flanged joints completed for entire 

pipeline and associated station piping before commissioning of the pipelines after any maintenance 

activity In case of displacement of Nitrogen with LPG, it should be done to flare  
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APPENDIX 1 CONSEQUENCE CONTOURS 
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PROPANE PIPELINE FROM BERTH 1 - 25mm LEAK 

FLASH FIRE 

 

JET FIRE 
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EXPLOSION  

 

 

BUTANE PIPELINE FROM BERTH 1- 25mm LEAK 

FLASH FIRE 
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JET FIRE 

 

 

EXPLOSION  
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PROPYLENE PIPELINE FROM BERTH 1-25 mm LEAK 

FLASH FIRE 

 

JET FIRE 
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POOL FIRE 

 

 

EXPLOSION 
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PROPYLENE PRECOOLING PIPELINE FROM BERTH 1-25 mm LEAK 

FLASH FIRE 

 

 

JET FIRE 
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POOL FIRE 

 

EXPLOSION  
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METHANOL PIPELINE FROM BERTH 2-25 mm LEAK 

FLASH FIRE 

 

 

JET FIRE 
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EXPLOSION 

 

 

MS PIPELINE FROM BERTH 2-25 mm LEAK 

FLASH FIRE 
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JET FIRE 

 

 

POOL FIRE 
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EXPLOSION 

 

 

HSD PIPELINE FROM BERTH 2-25 mm LEAK 

FLASH FIRE 
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JET FIRE 

 

 

POOL FIRE 
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EXPLOSION 

 

 

SKO PIPELINE FROM BERTH 2-25 mm LEAK 

FLASH FIRE 
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JET FIRE 

 

 

POOL FIRE 

 

  

 
          987



 

ADANI MUNDRA PORT – NEW LPG FACILITIES 

 

QUANTITIAVE RISK ASESSMENT STUDY REPORT- 
PIPELINES 

DOC NO: H003-E-LPG-GEN-BP-R-E-008B 
  

Page 60 of 62 

EXPLOSION 

 

 

FURNACE OIL PIPELINE FROM BERTH 2-25 mm LEAK 

POOL FIRE 
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CRUDE PIPELINE FROM BERTH 2-25 mm LEAK 

FLASH FIRE 

 

 

JET FIRE 
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EXPLOSION 
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LIST OF ABBREVIATIONS  

ALARP As Low As Reasonably Practicable 

EA Environmental Assessment 

ERP Emergency Response Plan 

ESD Emergency Shutdown 

HAZID    Hazard Identification 

HAZOP Hazard & Operability Study 

HC Hydrocarbon 

HSE Health Safety & Environment 

IRPA Individual Risk Per Annum 

LFL/LEL Lower Flammability Limit / Lower Explosive Limit 

LOC Loss of Containment 

P&ID Piping and Instrument Diagram 

PLL Potential Loss of Life 

QRA Quantitative Risk Assessment 

SOP Standard Operating Procedure 
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EXECUTIVE SUMMARY 

Adani group intends to expand its current port facility at Adani Mundra Port Pvt Ltd. ADANI is developing 

LPG, Propane, Butane handling and storage facility at their Port in Mundra. Propylene and propane will 

be stored and handled in the terminal in a scenario when LPG business subsides. The Adani group has 

appointed iFluids engineering to carry out Quantitative Risk Assessment and recommend cost effective 

measures to address the hazardous scenarios. 

OVERALL FACILITY DESCRIPTION 

ADANI is developing LPG, Propane, Butane handling and storage facility at their Port in Mundra. 

Propylene and propane will be stored and handled in the terminal in a scenario when LPG business 

subsides. 

 ADANI has envisaged the following services for set up in Import/Export terminal at Mundra,  

• Import of Propane / Butane in cryogenic state in jetties through ship tankers and transferring 

through unloading arms and pipelines. 

• Transfer of product through the unloading line and storing in dedicated refrigerated / 

cryogenic tanks.  

• Transfer of products from tanks through pumps to heating train and then to online blending 

system for mix of Domestic, Auto & Industrial LPG 

• Mercaptan dosing of the LPG, Propane and Butane 

• Transfer to loading gantry for loading into road tankers for dispatch of following products 

through Tanker loading facility. 

o LPG (AUTOMOTIVE)/ (INDUSTRIAL) 

o LPG (DOMESTIC) 

o LPG PROPANE 

o BUTANE 

o PROPYLENE (In future when LPG demand subsides BUTANE import would stop and 

PROPYLENE shall be imported and stored in Storage tank). 

• Simultaneous operation of Berth 1 with Berth 2, 3 & 4 respectively 
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STUDY RESULT 

RISK ANALYSIS 

The risk estimated due to the activities conducted at the Mundra port is shown in the risk contour map 

provided Figure 1.  

The F-N curve demonstrates the societal risk is within As Low as Reasonably Practicable (ALARP) level 

shown in the Figure 2. 

FIGURE 1: RISK CONTOURS 

 

 

FIGURE 2: FN CURVE 
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INDIVIDUAL & SOCIETAL RISK PER ANNUM  

Individual Risk per Annum 4.328E-05 

Societal Risk per Annum 5.125E-05 
 

Location Specific Individual Risk 

Area  LSIR indoor LSIR outdoor 

Jetty 3.56E-07 4.06E-07 

Tank farm 1.40E-07 1.80E-07 

BOG & FOG  5.57E-07 6.37E-07 

Control room 1.57E-07 3.36E-07 

Blending and heating 7.46E-05 1.00E-04 

Truck loading area 7.21E-07 1.26E-06 
 

RECOMMENDATIONS  

  The Following measures shall be implemented for safe operation 

1. F&G mapping study to be carried to identify the location of the detectors and voting logic to be 

used to ensure tripping of the unit, in case of any hydrocarbon leak 

2. Hydraulic analysis and simulation study to be carried out, to operate heating trains at the 

minimum pressure possible to reduce the effects of LFL and jet fire scenarios 

3. Consider converting level indications on Propane BOG / Flash Condensate Receiver (2000-FA-

05) and Butane BOG / Flash Condensate Receiver (2000-FA-06) as 1oo2 voting logic for 

tripping on low level and average selection control philosophy for controlling the level to improve 

the reliability 

4. Consider shifting the PSV on the inlet of the CW supply header of Propane BOG / Flash 

Condenser (2000-EA-03) and Butane BOG / Flash Condenser (2000-EA-04) to return header 

with reduced set point and LFL sensors at the outlet of the PSV 

5. Consider providing discharge PT on 2000-GA-05/06 discharge common header with low 

pressure alarm  

6. Revisit fail safe conditions of ROV-063/64 (considered as fail open) by HAZOP study 
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7. Consider additional PSV on Propane BOG / Flash Condensate Receiver (2000-FA-05) and 

Butane BOG / Flash Condensate Receiver (2000-FA-06)  to increase the reliability and standby 

condition in case of maintenance of other PSV (same nozzle with separate isolation valves) 

8. Consider providing remote operated sprinklers systems based on LFL sensors covering 

Propane BOG / Flash Condensate Receiver (2000-FA-05) and Butane BOG / Flash Condensate 

Receiver (2000-FA-06) and propane and butane handling pumps.  

9. Consider trip logic for the steam boilers based LFL sensors on the tank farm 

10. Consider shifting the PSV-063/PSV-034 provided downstream ROV-063 and ROV-064 

relocated to Propane BOG / Flash Condensate Pumps (2000-GA-05) and Butane BOG / Flash 

Condensate Pumps (2000-GA-06) common discharge headers.  

11. Consider voting logic between PT-016/017/018 for tripping on high and low pressure interlocks 

of the propane and butane tanks and MID point selection control philosophy for controlling the 

tank pressure to improve the reliability 

12. Provide flow meters in N2 line to PSV headers to ensure continuous flow of N2 

13. Ensure SOP developed and followed on all critical activities, interlocks checking before 

unloading operations 

14. SOP and work instructions on display in local and English near the critical activity locations 

15. Consider HAZOP and SIL study before commissioning the facility and concerns addressed 

16. Ensure CCTV coverage of critical locations and remote monitoring is done continuously 

17. Ensure all portable electrical equipment used in the location are Ex rated and covered under 

PTW systems, and certified 

18. Selection of electrical and other instruments based on hazardous area classification (IS 5572: 

2008) 

19. All flanges shall be connected for bonding for electrical continuity and earthing of the 

equipment’s to be ensured as per IS-3043 

20. Lightning protection shall be provided as per the requirements of IS: 2309.  

21. Periodical maintenance schedule should be implemented and meticulously followed 

22. F&G systems management to be inspected periodically and availability ensured 

23. Periodical inspection of pipeline and drain systems 
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1. INTRODUCTION 

Adani group intends to expand its current port facility at Adani Mundra Port Pvt Ltd. ADANI is developing 

LPG, Propane, Butane handling and storage facility at their Port in Mundra. Propylene and propane will 

be stored and handled in the terminal in a scenario where LPG business subsides. The report prepared 

addresses risk assessment of unloading, storage and transportation facilities to provide a better 

understanding of the risk posed to the plant and surrounding population. 

This document describes the results after the completion of Quantitative Risk Assessment study for the 

Adani Mundra port-New LPG facility. 

1.1 Project Objective 

The objective of the QRA is to assess the risk levels associated with the facilities under scope; evaluate 

those risks based on the HSE UK Risk Acceptance Criteria, and if risks are outside the tolerable region, 

then risk reduction measures shall be proposed to bring the risks into tolerable or As Low As Reasonably 

Practicable (ALARP) Levels and lower levels. 

1.2  Scope of Work 

IFluids Engineering has been awarded the Project to carry out the QRA study to assess risks at the 

following in the Mundra port; 

• Berth 2 (White oil-Motor Spirit representing worst case scenario) Pipeline transfer Facilities  

• Berth 1 (Propane/Butane) Pipeline Transfer facilities  

• Berth 3 & 4 - Berth 3 handling LPG (typical as Berth 1 in terms of inventory and process 

conditions) and Berth 4 (White oil-Motor Spirit representing worst case scenario) 

• To study the impact of LPG pipeline on existing pipelines.  

• To study the impact of Simultaneous berth operations of berth 1 with berth 2, 3 & 4 

respectively. 

• To study the impact of facilities around LPG plot  

a) T9, T10 handling fertilizers to the south of LPG plot.  
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b) Steel yard to the east side of LPG Plot   

c) Existing pipeline & conveyor to the west of LPG plot. 
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2. FACILITIES OVERVIEW 

2.1 Propane/Butane Unloading and Storage Tank  

Storage tank (2000-FB-01 and 2000-FB-02) is vertical flat bottom, double wall, full containment 

refrigerated storage tank, which is designed to store Propane/Butane/Propylene from jetty. The function 

of these tanks is to store Propane/Butane/Propylene. Both these tanks are identical in all respect and 

Propane/Butane/Propylene can be stored in any of these tanks. The capacity of each tank is 25000 MT. 

Propane/Butane/Propylene is pumped by shipping pump through marine unloading arm to storage tanks 

through two marine unloading arm at the rate of 500 MT/hr each. 

The tank operating pressure is 500 mm WC & temperature of approximately -45°C in case of propane, - 

5°C in case of Butane and -47°C in case of Propylene will be maintained in Propane/Butane Storage 

Tank (2000-FB-01 and 2000-FB-02). 

 

2.2 Precooling Operation 

The pre-cooling operation is one of the requirements prior to the ship unloading operation. During 

precooling operation, cold Propane/ Butane from the Storage Tank I & II is pumped into one of the 

unloading line going to the Jetty Area, from where it flows towards the Propane/Butane Storage Area and 

returns into the tank through the other unloading line. Flash compressor will cater the flash gas 

generated during this operation. 

For precooling during propylene/propane unloading scenario two additional lines shall be installed (in 

future) from storage tank till jetty to avoid any contamination of propylene and Propane inventory. 

2.3 Other unloading operations and Transfer to Tank farm area 

Following Hazardous Chemicals are unloaded at berth 1, 2, 3 & 4 and transferred to the tank farm via 

pipelines  

1. Propane 

2. Butane 
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3. Propylene 

4. Crude oil (future) 

5. Furnace oil  

6. Excluded petroleum products such as Furnace and vegetable oil  

FIGURE 3: GOOGLE EARTH IMAGE OF THE FACILITY 

 

3 RISK TOLERABILITY CRITERIA 

The assessment and control of risk are essential requirements for a proactive HSE management system. 

In order to make a valued judgment and to decide on what risks are acceptable, an easily understood set 

of criteria should be set and followed rigorously. Risk criteria are required to promote consistency in 

evaluating the results of relevant studies and to formulate a proactive approach to incident prevention. 

The Risk Acceptance Criteria used in this assessment is from the UK HSE guidelines. 

3.1 Individual Risk Criteria 

Individual Risk (IR) Criteria is a measure of the risk to a person within an occupied area or building. This 

includes the nature of the injury to the individual, the likelihood of the injury occurring, and the time over 

which the injury might occur. It is the probability of death occurring because of accidents at a plant 

facility, installation or a transport route expressed as a function of the distance from such an activity. It is 
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the frequency at which an individual or an individual within a group who may be expected to sustain a 

given level of harm (typically death) from the realization of specific hazards.  

Occupancy is the proportion of exposure time of the individual to the hazard. 

The exposure of an individual is related to: 

• The likelihood of occurrence of an event involving a release and Ignition of hydrocarbon; 

• The vulnerability of the person to the event; and 

• The proportion of time the person will be exposed to the event (which is termed 'occupancy' in 

the QRA terminology). 

There is a need to determine the limits for IR, based on numeric values (which would be regarded as 

intolerable. Figure 4 shows the principle of this framework. 

Figure 4: Risk Acceptance graph 

 

3.2 Societal Risk Criteria 

Assessment of societal risks is even more important than assessment of individual risk because they 

involve the likelihood of multiple fatalities. Societal risk is the risk to any person or group of persons who 

are not connected to project facilities and are outside the facility fence line. 
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F-N Curve 

It is helpful to consider group risk in the demonstration that risks are ALARP. This allows consideration to 

be given to events, which, although low in frequency, may cause multiple injuries or fatalities. Group risk 

can be presented in the form of a plot of cumulative frequency versus number of fatalities (F-N curve). 

F = Frequency (experienced or predicted) 

N =No. of multiple fatalities. 

‘N’ includes indirect deaths caused because of the main event occurring and can therefore be difficult to 

predict e.g. many people may die years after exposure to a toxic chemical. F-N Curve is generated for 

customers and benchmarked against risk acceptance criteria. The risk acceptance criteria used to 

compare the predicted risks for this proposed project can be understood from Figure 5. 

Figure 5: Risk acceptance criteria- FN Curve 
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4 METROLOGICAL CONDITIONS 

This chapter describes the meteorological data, used for the risk assessment study of Adani Mundra 

Port. 

The consequences of released flammable material are largely dependent on the prevailing weather 

conditions. For the assessment of major scenarios involving release of flammable materials, the most 

important meteorological parameters are those that affect the atmospheric dispersion of the escaping 

material. The crucial variables are wind speed, wind direction, atmospheric stability and temperature. 

Rainfall does not have any bearing on the results of the risk analysis; however, it can have beneficial 

effects by absorption/washout of released materials. Actual behaviour of any release would largely 

depend on prevailing weather condition at the time of release. 

4.1 Wind Direction 

N NE E SE S SW W NW 

0.0148 0.1211 0.1374 0.0404 0.0179 0.559 0.087 0.0225 
 

4.2 Ambient Conditions 

Maximum Ambient temperature: 35°C 

Minimum Ambient temperature: 7°C 

Relative humidity: 70% 

Atmospheric Pressure: 1.013 bar 

Incident solar radiation: 0.215 kW/m2 

Surface roughness parameter: 0.3 m 

4.3 Atmospheric Stability 

Pasquill stability parameter, based on Pasquill – Gifford categorization, is such a meteorological 

parameter, which decreases the stability of atmosphere, e.g., the degree of convective turbulence. 
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Pasquill has defined six stability classes ranging from ‘A’ (extremely unstable) to ‘F’ (very stable). Wind 

speeds, intensity of solar radiation (daytime insulation) at night time sky cover have beam identified as 

prime factors defining these stability categories. Below table indicates the various Pasquill stability 

classes. 

TABLE 1: PASQUILL’S STABILITY CLASS 

Wind Speed 
(m/s) 

Day: Solar Radiation Night: cloud Cover 

Strong Moderate Slight Thinly < 40% Moderate Overcast > 80% 

<2 A A-B B - - D 

2-3 A-B B C E F D 

3-5 B B-C C D E D 

5-6 C C-D D D D D 

>6 C D D D D D 

 

A – Very Unstable 

B – Unstable 

C – Slightly Unstable 

D – Neutral  

E – Stable 

F – Very Stable 

When the atmosphere is unstable and wind speeds are moderate or high or gusty, rapid dispersion of 

pollutants will occur. Under these conditions, pollutant concentrations in air will be moderate or low and 

the material will be dispersed rapidly. When the atmosphere is stable and wind speed is low, dispersion 

of material will be limited and pollutant concentration in air will be high. In general, worst dispersion 

conditions (i.e. contributing to greater hazard distances) occur during low wind speed and very stable 

weather conditions, such as that at 1F weather condition (i.e. 1 m/s wind speed and Pasquill stability F). 

Stability category for the present study is identified based on the cloud amount and wind speed. 

Based on the weather analysis, predominant weather stability of “F” and “D” was selected with wind 

speed 1.5m/s, 2m/s and 5m/s for consequence analysis, respectively. 2F is the most prevalent weather 

condition for this location. 
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TABLE 2: WEATHER CONDITIONS 

Wind Speed in m/s Pasquill Stability 

1.5 F 

2 F 

5 D 
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5 QUANTITATIVE RISK ASSESSMENT METHODOLOGY 

5.1 General Overview 

Quantitative Risk Assessment (QRA) is used for risk management and safety improvement in many 

industries. It provides a quantitative assessment of potential risks identified and provides a basis for 

evaluating process safety with respect to a predetermined risk acceptance criterion. The usefulness of 

the QRA results is highly dependent on the availability and accuracy of the input data, with more 

complete input data providing a higher confidence on the validity and robustness of the results obtained.  

In most practical applications, there will be uncertainties in both the key parameters used and the QRA 

model itself. The effect of these uncertainties should be evaluated to confirm there is no impact on the 

conclusion. The QRA model will include:  

• Examination of flammable/toxic material related to Major Accident Hazards;  

• Quantification of the likelihood of flammable/toxic Major Accident Hazardous events;  

• Quantification of the consequences of flammable/toxic Major Accident Hazardous events;  

• Combination of consequences and likelihood of Major Accident Hazard events to assess 

risk profiles for individuals, and assets;  

• Identification of the predicted levels of risk with regard to Individual Risk (IR) levels and 

Societal Risk (SR);  

• Identification and assessment of risk reduction solutions (to the extent required to reduce 

predicted risks to acceptable levels); and  

• Demonstration that the risks have been reduced to As Low As Reasonably Practicable 

(ALARP), when risks cannot be reduces to acceptable levels).  

The following schematic (Figure 6) displays the methodology used to perform the Quantitative Risk 

Assessment Study for the Adani Mundra Port – New LPG Facilities. 
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FIGURE 6: QUANTITATIVE RISK ASSESSMENT METHODOLOGY 

 

5.2 Scenario Description and Operating Conditions 

To carry out the QRA study the following basic data were used: 

 Process parameters such as operating pressure, temperature & flow rate of equipment 

and process pipelines as well as the composition of the process streams etc.; 

 Manning details at strategic locations at site and meteorological details of Adani Mundra 

port area; 
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 Failure frequencies of leak sources, Ignition probabilities, operating probabilities etc.; and 

 Isolation and detection time, Impact criteria for consequences such as fire, explosion and 

toxic concentration. 

5.3 QRA Approach 

The QRA was carried out using the standard, internationally accepted approach consisting of the steps 

shown below:  

Data used for the QRA were project and site specific; however, where this was not possible, the use of 

generic data was documented in the assumptions register prior to being applied within the study. As 

such, the QRA results was also specific to the planned operations, building design and personnel and 

general population occupancy levels expected at the time of data collection. Given the above, the 

consequence and risk results are only applicable to the site under study in this QRA and cannot be 

applied to any other location. 

The following information was considered in the QRA:  

 Facility design, function, location, capacity and layout; 

 Environmental weather data e.g. wind rose, cloud coverage, stability class; 

 Process engineering details e.g. composition, heat and mass balance, equipment items, 

process parameters - pressure and temperature regimes, inventories, flow schemes; 

 Facility operation e.g. operational and emergency procedures; and 

 Work force deployment, estimated occupancy and exposure. 

5.4 Hazard Identification 

A technique commonly used to generate an incident list is to consider potential leaks and major releases 

from fractures of all process pipelines and vessels. This compilation includes all pipe work and vessels in 

direct communication, as these may share a significant inventory that cannot be isolated in an 

emergency. The following data were collected to envisage scenarios: 

 Composition of materials stored in vessels / flowing through pipeline; 
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 Inventory of materials stored in vessels; 

 Flow rate of materials passing through pipelines; 

 Vessels / Pipeline conditions (phase, temperature, pressure); and Connecting piping and 

piping dimensions.  

Accidental release of flammable liquids / gases has the potential for severe consequences. Delayed 

ignition of flammable gases can result in blast overpressures covering large areas. This may lead to 

extensive loss of life and property. In contrast, fires have localized consequences. Fires can be 

extinguished or contained in most cases; there are few mitigating actions one can take once a flammable 

gas or a vapour cloud gets released. 

  

 
         1014



 

ADANI MUNDRA PORT – NEW LPG FACILITIES 
 

QUANTITATIVE RISK ASESSMENT - TANK FARM AREA 

DOC NO: H003-E-LPG-GEN-BP-R-E-008C 
 

Page 24 of 101 

5.4.1 Factors for Hazard Identification 

In any installation, main hazards arise due to loss of containment during handling of flammable liquids / 

gases. To formulate a structured approach to the identification of hazards, a list of contributory factors is 

provided below: 

Blast over Pressures 

Blast Overpressures depend upon the reactivity class of material and the amount of gas between two 

explosive limits. For example, Motor spirit/Gasoline once released and not ignited immediately is 

expected to give rise to a gas cloud. These gases in general have medium reactivity and in case of 

confinement of the gas cloud, on delayed ignition may result in an explosion and overpressures. 

Operating Parameters 

Potential gas release for the same material depends significantly on the operating conditions. The gases 

are likely to operate at atmospheric temperature (and hence high pressures). This operating range is 

enough to release a large amount of gas in case of a leak / rupture, therefore the pipeline leaks and 

ruptures need to be considered in the risk analysis calculations. 

Inventory 

Inventory Analysis is commonly used in understanding the relative hazards and short listing of release 

scenarios. Inventory plays an important role when considering a potential hazard. The larger the 

inventory of a vessel or a system, the larger the quantity of potential release. A practice commonly used 

to generate an incident list is to consider potential leaks and major releases from fractures of pipelines 

and vessels/tanks containing sizable inventories. 

Range of Incidents 

Both the complexity of study and the number of incident outcome cases are affected by the range of 

initiating events and incidents covered. This not only reflects the inclusion of accidents and / or non-

accident-initiated events, but also the size of those events. For instance, studies may evaluate one or 

more of the following: 

 Catastrophic failure of container; 

 Large hole (large continuous release); 
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 Smaller holes (continuous release); and 

 Leaks at fittings or valves (small continuous release). 

In general, quantitative studies do not include very small continuous releases or short duration small 

releases if past experience or preliminary consequence modelling shows that such releases do not 

contribute to the overall risk levels. 
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5.5 Isolatable Sections 

The following table describes the isolatable section considered for the study: 

TABLE 3: ISOLATABLE SECTIONS 

Isolatable section 
identification 

Description Scenario 
Diameter 

m 
Pressure 

barg. 
Temperature 

C 

Isolation 
time 

s 
Total Inventory, kg 

Berth 1 

IS-1 

Transfer of Propane from Jetty to 
Storage 

Tank 2000-FB-01 

7 0.406 8 -42.67 120 143322 

IS-2 25 0.406 8 -42.67 120 144343 

IS-3 150 0.406 8 -42.67 120 159902 

IS-4 

Transfer of Butane from Jetty to 
Storage Tank 
2000-FB-02 

7 0.406 8 -2.90 120 147605 

IS-5 25 0.406 8 -2.90 120 148655 

IS-6 150 0.406 8 -2.90 120 164183 

IS-7 

Transfer of Propylene from Jetty to 
Storage 

Tank 2000-FB-02 

7 0.406 8 -44.86 120 150204 

IS-8 25 0.406 8 -44.86 120 151247 

IS-9 150 0.406 8 -44.86 120 166782 

IS-10 Propylene precooling line 7 0.305 8 -45 120 90158 
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Isolatable section 
identification 

Description Scenario 
Diameter 

m 
Pressure 

barg. 
Temperature 

C 

Isolation 
time 

s 
Total Inventory, kg 

IS-11 25 0.305 8 -45 120 91201 

IS-12 150 0.305 8 -45 120 94736 

Berth 2 

IS-13 

Methanol P/L   

10 0.305 10 35 120 11809 

IS-14 150 0.305 10 35 120 24885 

IS-15 

MS P/L 

10 0.406 10 35 120 18894 

IS-16 150 0.406 10 35 120 35336 

IS-17 

HSD P/L 

10 0.610 10 35 120 48967 

IS-18 150 0.610 10 35 120 82050 

IS-19 

SKO P/L 

10 0.305 10 35 120 12058 

IS-20 150 0.305 10 35 120 21814 

IS-21 

Furnace Oil  

10 0.305 10 55 120 13848 

IS-22 150 0.305 10 55 120 21916 

IS-23 

Crude 

10 0.9144 10 35 120 121023 

IS-24 150 0.9144 10 35 120 177890 

 
         1018



 

ADANI MUNDRA PORT – NEW LPG FACILITIES 

 

QUANTITATIVE RISK ASESSMENT –TANK FARM AREA 
DOC NO: H003-E-LPG-GEN-BP-R-E-008C 

 

Page 28 of 101 

Isolatable section 
identification 

Description Scenario 
Diameter 

m 
Pressure 

barg. 
Temperature 

C 

Isolation 
time 

s 
Total Inventory, kg 

Tank farm 

IS-25 
Inlet of Boil Off Compressor 2000-GB- 
01A/B(Propane rich BOG)To Inlet of 

Bullet 
2000-FA-07 

7 0.203 20.00 100.46 120 101.8 

IS-26 25 0.203 20.00 100.46 120 358.7 

IS-27 150 0.203 20.00 100.46 120 10122.5 

IS-28 
Inlet of Boil Off Compressor 2000-GB- 

02A/B(Butane rich BOG) To Inlet of 
Bullet 

2000-FA-08 

7 0.203 4.52 61.30 120 51.6 

IS-29 25 0.203 4.52 61.30 120 129.4 

IS-30 150 0.203 4.52 61.30 120 3084.0 

IS-31 
Inlet of Boil Off Compressor 2000-GB- 
02A/B(Propylene rich BOG) To Inlet of 

Bullet 
2000-FA-08 

7 0.203 17.83 111.17 120 117.5 

IS-32 25 0.203 17.83 111.17 120 389.2 

IS-33 150 0.203 17.83 111.17 120 10544.9 

IS-34 

Propane from 2000 -GA-01A/B/C 
to Propane heater I, 2000-EA-05 
&Propane heater II, 2000-EA-07 

7 0.203 25.60 -44.27 120 20700.1 

IS-35 25 0.203 25.60 -44.27 120 22534.5 

IS-36 150 0.203 25.60 -44.27 120 92200.3 

IS-37 Butane from 2000-GA-02A/B/C to 
Butane heater I, 2000-EA-08 & 
Butane heater II, 2000-EA-10 to 

Static blender 

7 0.203 25.60 -4.17 120 21320.8 

IS-38 25 0.203 25.60 -4.07 120 23200.4 
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Isolatable section 
identification 

Description Scenario 
Diameter 

m 
Pressure 

barg. 
Temperature 

C 

Isolation 
time 

s 
Total Inventory, kg 

IS-39 150 0.203 25.60 -4.07 120 94579.3 

IS-40 
Propylene from 2000-GA-02A/B/C 

to heater I, 2000-EA-08 & 
Propylene heater II, 2000-EA-10 

to Static blender 

7 0.203 24.10 -46.45 120 21685.2 

IS-41 25 0.203 24.10 -46.45 120 23581.6 

IS-42 150 0.203 24.10 -46.45 120 92338.2 

IS-43 Inlet of Flash & Off Gas Compressor 
2000- 

GB-03A/B(Propane rich FOG)To Inlet 
of Bullet 

2000-FA-07 

7 0.508 20.00 100.46 120 3218.8 

IS-44 25 0.508 20.00 100.46 120 3475.7 

IS-45 150 0.508 20.00 100.46 120 13229.1 

IS-46 Inlet of Flash & Off Gas Compressor 
2000- 

GB-04A/B(Butane rich FOG) To Inlet of 
Bullet 

2000-FA-08 

7 0.508 4.50 56.22 120 1178.6 

IS-47 25 0.508 4.50 56.22 120 1256.4 

IS-48 150 0.508 4.50 56.22 120 4211.0 

IS-49 Inlet of Flash & Off Gas Compressor 
2000- 

GB-04A/B(Propylene rich BOG) To 
Inlet of 

Bullet 2000-FA-08 

7 0.508 17.70 106.39 120 2570.6 

IS-50 25 0.508 17.70 106.39 120 2788.7 

IS-51 150 0.508 17.70 106.39 120 11073.6 

IS-52 Bullet 2000-FA-07 through Bullet 
Pump 2000- 

GA -07A/B To Static Blender(Propane 
Rich 

7 0.203 23.30 46.00 120 339068.3 

IS-53 25 0.203 23.30 46.00 120 340670.1 
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Isolatable section 
identification 

Description Scenario 
Diameter 

m 
Pressure 

barg. 
Temperature 

C 

Isolation 
time 

s 
Total Inventory, kg 

IS-54 
stream) 

150 0.203 23.30 46.00 120 395837.3 

IS-55 Bullet 2000-FA-08 through Bullet 
Pump 2000- 

GA -08A/B To Static Blender(Butane 
Rich 

stream) 

7 0.203 24.00 46.42 120 410938.9 

IS-56 25 0.203 24.00 46.42 120 412677.4 

IS-57 150 0.203 24.00 46.42 120 478702.0 

IS-58 Bullet 2000-FA-08 through Bullet 
Pump 2000- 

GA -08A/B To Static 
Blender(Propylene Rich 

stream) 

7 0.203 21.00 45.07 120 363254.2 

IS-59 25 0.203 21.00 45.07 120 364797.1 

IS-60 150 0.203 21.00 45.07 120 423390.1 

IS-61 Mercaptan Dosing System 2000-CS-01 
To 

Static Blender 

7 0.025 12.30 36.29 120 1711.6 

IS-62 25 0.025 12.30 36.29 120 3258.1 

IS-63 

Static Blender outlet to Tanker 
Loading Bay 

7 0.356 12.30 15.39 120 27129.1 

IS-64 25 0.356 12.30 15.39 120 28340.6 

IS-65 150 0.356 12.30 15.39 120 74352.2 
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6 CONSEQUENCE ANALYSIS 

6.1 Overview 

Consequence is the measure of the expected outcomes for a given accidental release. For this project, 

consequence is defined as the hazard distance or hazard zone to various fatality endpoints. During the 

execution of site-specific consequence analysis, it is essential to accurately model the release, dilution, 

and dispersion of gases and aerosols if a precise assessment of potential exposure is to be attained. 

Consequence modelling, also known as physical effects modelling, is a technique in which computer 

based mathematical modelling is used to predict physical behaviour under accident conditions in order to 

make a quantitative estimation of risk. Internationally accepted and validated software PHAST v6.7 and 

PHAST RISK v.6.7, (both developed by DNV GL) have been used for this project. 

PHAST v6.7 contains a set of complex models that calculate release conditions, initial dilution of the 

vapour (dependent upon the release characteristics), and the subsequent dispersion of the vapour 

introduced into the atmosphere. It permits the user to evaluate the downwind dispersion of the chemical 

cloud based on the toxicological/physical characteristics of the released chemical, atmospheric 

conditions, and specific circumstances of the release. 

PHAST v6.7 will be used to estimate threat zones associated with several types of hazardous chemical 

releases, including toxic gas clouds, fires, and explosions.  

It is most important that the QRA model effectively reflect reality, thus those familiar with the facilities and 

their operation are required for proper evaluation. This is particularly true in relation to the preparation of 

input data and assumptions and the review of results from the evaluation. The QRA model must identify 

the major hazard contributors to the work force and third parties, quantify risks, and identify and assess 

any risk reduction methods that may be proposed. In addition to modelling the current situation within the 

field, the model shall be extendible to add additional facilities as development occurs and provide an 

active method of planning any proposed development. 
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6.2 Consequence Modelling 

Discharge Rate 

The initial rate of release through a leak depends mainly on the pressure inside the equipment, size of 

the hole and phases of the release (liquid, gas or two phase). The release rate decreases with time as 

the equipment depressurizes. The reduction mainly on the inventory and the actions taken to isolate the 

leak and blow-down the equipment 

Dispersion 

A vapour cloud may be formed when a vaporizing liquid is released for an extended duration. If the gas 

cloud does not immediately ignite, it disperses based on the prevalent wind direction, speed and stability 

category (i.e. degree of turbulence). 

The cloud dispersion simulation is carried out to provide the distance (from the leak) at which the 

concentration of flammable material falls below the Lower Flammability Limit (LFL). 

Consequence Events 

The following describes the probabilities associated with the sequence of events which must take place 

for the incident scenarios to produce hazardous effects. Considering the present case, the outcomes 

expected are: 

 Flash Fire (FF); 

 Jet fires; 

 Pool fire; 

 Vapour Cloud Explosion. 

Flash Fire 

The vapour/gas release from a pool would disperse under the influence of the prevailing wind; with 

material concentration in air reducing with distance. At a particular location downwind, the concentration 

will drop below its lower flammable level (LFL) value. If ignited within the flammable envelope, the mass 

of the material available between the LFL and ½ LFL will be likely to burn as a flash fire; rapidly 

spreading through the cloud from the point of ignition back to the source of release. 
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Although flash fires are generally low intensity transitory events, the burning velocity is quite high and 

escape following ignition is not possible. Flash fires often remain close to the ground, where most ignition 

sources are present. It is assumed that personnel caught inside a flash fire will not survive while those 

outside suffer no significant harm. If other combustible material is present within the flash fire it is also 

likely to ignite and a secondary fire could result. 

Jet Fire 

Jet fire causes damage due to the resulting heat radiation. The working level heat radiation impact will 

vary widely depending on the angle of the flame to the horizontal plane, which in turn mainly depends on 

the location of the leak. The flame direction was considered horizontal for consequence analysis of leaks 

and ruptures from process equipment. Jet fire heat radiation impacts were estimated for the identified 

credible and worst case scenarios. 

Upon accidental leakage, the pressurized fluid will disperse as a jet, initially moving forward in the spatial 

direction of the leak until the kinetic energy is lost and gravity slumping or lifting of the cloud occurs, 

dependent upon whether the fluid is heavier or lighter than air. 

The primary hazard associated with jet fires is thermal radiation and potential for flame impingement on 

adjacent pipelines/equipment, resulting in escalation. High pressure releases have the potential to cover 

large areas due to its relatively large flame length. However, the effects of escalation are minimized if the 

flame length reduces to less than the separation distance between other equipment and the jet fire 

source. 

Pool Fire 

A liquid pool is formed during a prolonged leakage if the rate of leakage exceeds the rate of vaporization. 

On ignition, this would result in a pool fire whose size/radius would depend on the mass flow rate, 

ambient temperature, heat of vaporization of material released, vapour pressure, duration of discharge 

and effects of containment or dykes. The pool fire could cause damage to equipment or injury/fatality to 

personnel due to thermal radiation effects. 

A pool fire is not envisaged for liquid systems that are highly pressurized. Any leak or rupture would 

result in a pressurized release leading to a liquid jet fire or flash fire. 
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Vapour Cloud Explosion 

Vapour cloud explosion is the result of flammable materials in the atmosphere, a subsequent dispersion 

phase, and after some delay an ignition of the vapour cloud. Turbulence is the governing factor in blast 

generation which could intensify combustion to the level that will result in an explosion. Turbulence is 

often created by obstacles in the path of vapour cloud or when the cloud finds a confined area, as under 

the bullets. Insignificant level of confinement will result in a flash fire. The VCE will result in 

overpressures. 

6.3 Damage Criteria 

Damage criteria gives the relation between the extent of the physical effects (exposure) and the effect of 

consequences. For assessing the effects on humans, consequences are expressed in terms of injuries 

and the effects on equipment / property in terms of monetary loss. The consequences for release of toxic 

substances or fire can be categorized as: 

 Damage caused by heat radiation on material and people; 

 Damage caused by explosion on structure and people; and 

In Consequence Analysis studies, three main types of exposure to hazardous effects are categorized as: 

 Heat radiation due to fires.  

 Jet fires and flash fires; 

 Explosions; 

The knowledge about these relations depends strongly on the nature of the exposure. The following 

discusses the criteria selected for damage estimation: 

Heat Radiation: 

The effect of fire on a human being is in the form of burns. There are three categories of burns: first 

degree, second degree and third degree burns being the most severe. The consequences caused by 

exposure to heat radiation are a function of:  

 The radiation energy onto the human body [kW/m2]; 
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 The exposure duration [sec]; and 

 The protection of the skin tissue (clothed or bare body). 

The physical effects of hazard events are given in the table below: 

Table 4: Effects due to Incident Radiation Intensity 

Incident 

 Radiation (kW/m2) 
Type of Damage 

4.7 Sufficient to cause pain within 20 sec. Blistering of skin(first degree 
burns are likely) 

12.5 Minimum energy required for piloted ignition of wood, melting plastic 
tubing’s etc. 

37.5 Sufficient to cause damage to the equipment 

 

The actual results would be less severe due to the various assumptions made in the models arising out 

of the flame geometry, emissivity, angle of incidence, view factor and others. The radiation output of the 

flame would be dependent upon the fire size, extent of mixing with air and the flame temperature. Some 

fraction of the radiation is absorbed by carbon dioxide and water vapour in the intervening atmosphere. 

Finally, the incident flux at an observer location would depend upon the radiation view factor, which is a 

function of the distance from the flame surface, the observer’s orientation and the flame geometry. 

Blast Overpressure from Vapour cloud Explosion (VCE) 

The assessment aims are to determine the impact of overpressure in the event that a flammable gas 

cloud is ignited. A Vapour cloud Explosion (VCE) results when a flammable vapour is released and mixes 

with the air to form a flammable vapour cloud. If ignited, the flame speed may accelerate to high 

velocities and produce significant blast overexposure. 

The assessment goals are to determine the impact of overpressure in the event that a flammable gas 

cloud is ignited. The damage effects due to 0.01 bar, 0.1 bar & 0.3 bar are reported in terms of distance 

from the overpressure source. 

In case of vapour cloud explosion, two physical effects may occur:  
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 A flash fire over the whole length of the explosive gas cloud; 

 A blast wave, with typical peak overpressures circular around ignition source. 

For the blast wave, the lethality criterion is based on: 

 A peak overpressure of 0.1bar will cause serious damage to 10% of the 

housing/structures; 

 Falling fragments will kill one of each eight persons in the destroyed buildings. 

The following damage criteria may be distinguished with respect to the peak overpressures resulting from 

a blast wave 

TABLE 5: DAMAGES DUE TO BLAST OVERPRESSURE 

Peak Overpressure Damage Type Description 

0.30 bar Heavy Damage 
Major damage to plant equipment 

structure 

0.10 bar Moderate Damage 
Repairable damage to plant 

equipment & structure 

0.01 bar Significant Damage Shattering of glass 
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The summary of the consequence modelling is shown below in 

TABLE 6: IMPACT DISTANCE IN METER 

Isolatable 
Section/Des

cription 

Rele
ase 
cate
gory 

Flash Fire Effects: Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

0.5% LFL Ellipse 100% LFL Ellipse 

Distance in meters Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters Over-
pressur
e level 

bar 

Distance in meters 

5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 

Transfer of 
Propane 

from Jetty to 
Storage 

Tank 2000-
FB-01 

7 

8.19104 24.4843 21.0653 6.41862 12.2659 10.1915 4 23.1853 26.7283 25.9291 4 NR NR NR 0.01 NR 74.9525 70.1064 
8.19104 24.4843 21.0653 6.41862 12.2659 10.1915 12.5 17.5949 21.3412 20.4624 12.5 NR NR NR 0.1 NR 29.5322 28.6915 
8.19104 24.4843 21.0653 6.41862 12.2659 10.1915 37.5 13.9777 17.7971 16.878 37.5 NR NR NR 0.3 NR 24.7597 24.34 

25 

52.1634 73.6826 68.0846 35.6415 59.6057 54.5213 4 73.8934 84.2143 81.9038 4 NR NR NR 0.01 228.541 518.96 438.727 
52.1634 73.6826 68.0846 35.6415 59.6057 54.5213 12.5 56.2605 67.2694 64.6926 12.5 NR NR NR 0.1 80.97 147.877 125.695 
52.1634 73.6826 68.0846 35.6415 59.6057 54.5213 37.5 45.5539 56.6361 53.9634 37.5 NR NR NR 0.3 65.4644 108.887 92.8036 

150 

258.749 375.621 337.936 179.492 272.883 239.639 4 364.347 410.315 400.219 4 329.126 371.147 370.567 0.01 1302.15 2534.23 2207.2 
258.749 375.621 337.936 179.492 272.883 239.639 12.5 274.039 323.382 311.984 12.5 226.117 234.372 238.39 0.1 432.507 745.411 655.622 
258.749 375.621 337.936 179.492 272.883 239.639 37.5 219.755 270.113 258.104 37.5 146.3 134.926 139.299 0.3 341.132 557.456 492.594 

Transfer of 
Butane from 

Jetty to 
Storage Tank 
2000-FB-02 

7 

8.35503 24.7542 21.424 6.46825 12.8952 10.4079 4 23.6816 27.0127 26.2689 4 NR NR NR 0.01 NR 77.6978 71.7312 
8.35503 24.7542 21.424 6.46825 12.8952 10.4079 12.5 17.7488 21.3121 20.4816 12.5 NR NR NR 0.1 NR 30.0084 28.9734 
8.35503 24.7542 21.424 6.46825 12.8952 10.4079 37.5 13.9617 17.6272 16.7539 37.5 NR NR NR 0.3 NR 24.9975 24.4807 

25 

52.4963 74.8549 68.8995 35.9099 61.1679 55.2733 4 75.6169 85.3103 83.1708 4 NR NR NR 0.01 232.205 530.996 445.155 
52.4963 74.8549 68.8995 35.9099 61.1679 55.2733 12.5 56.808 67.2758 64.8483 12.5 NR NR NR 0.1 81.6056 149.965 126.81 
52.4963 74.8549 68.8995 35.9099 61.1679 55.2733 37.5 45.5372 56.1973 53.6472 37.5 NR NR NR 0.3 65.7818 109.929 93.3604 

150 

252.695 369.884 327.053 178.137 283.149 243.278 4 374.027 417.208 407.894 4 376.004 423.016 421.929 0.01 1344.39 2577.29 2292.63 
252.695 369.884 327.053 178.137 283.149 243.278 12.5 277.694 324.579 313.853 12.5 256.289 266.515 270.538 0.1 439.835 735.63 662.175 
252.695 369.884 327.053 178.137 283.149 243.278 37.5 220.237 268.515 257.08 37.5 167.521 153.603 158.552 0.3 344.791 547.565 490.86 

Transfer of 
Propylene 

from Jetty to 
Storage 

Tank 2000-
FB-02 

7 

8.48215 25.1073 21.6186 6.47378 12.7954 10.4078 4 23.322 26.962 26.1355 4 NR NR NR 0.01 NR 77.4421 71.5503 
8.48215 25.1073 21.6186 6.47378 12.7954 10.4078 12.5 17.7566 21.5923 20.6914 12.5 NR NR NR 0.1 NR 29.964 28.942 
8.48215 25.1073 21.6186 6.47378 12.7954 10.4078 37.5 14.1527 18.0722 17.1118 37.5 NR NR NR 0.3 NR 24.9754 24.4651 

25 

53.298 76.7204 70.6404 36.0195 61.4873 55.5823 4 74.246 84.8547 82.4757 4 NR 33.8476 29.8157 0.01 231.313 517.363 445.217 
53.298 76.7204 70.6404 36.0195 61.4873 55.5823 12.5 56.714 67.9793 65.3411 12.5 NR 27.0093 24.8155 0.1 81.4509 147.6 135.086 
53.298 76.7204 70.6404 36.0195 61.4873 55.5823 37.5 46.0263 57.3125 54.5893 37.5 NR 20.7604 19.6272 0.3 65.7046 108.749 102.5 

150 
261.821 392.817 354.39 177.169 273.005 242.261 4 365.626 412.901 402.501 4 404.296 446.482 443.088 0.01 1332.93 2598.88 2281.88 
261.821 392.817 354.39 177.169 273.005 242.261 12.5 275.88 326.399 314.715 12.5 271.459 287.83 288.582 0.1 446.112 772.777 685.107 
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Isolatable 
Section/Des

cription 

Rele
ase 
cate
gory 

Flash Fire Effects: Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

0.5% LFL Ellipse 100% LFL Ellipse 

Distance in meters Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters Over-
pressur
e level 

bar 

Distance in meters 

5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 

261.821 392.817 354.39 177.169 273.005 242.261 37.5 221.805 273.177 260.912 37.5 190.319 183.969 187.903 0.3 352.932 581.134 517.331 

Propylene 
precooling 

line 

7 

13.0493 22.6792 20.4644 7.41065 17.6767 15.5991 4 23.5639 27.2164 26.3892 4 11.926 15.4551 14.9825 0.01 50.9971 125.56 108.471 
13.0493 22.6792 20.4644 7.41065 17.6767 15.5991 12.5 18.1806 22.0249 21.1171 12.5 10.3905 12.0427 11.9505 0.1 17.1114 38.3107 35.3463 
13.0493 22.6792 20.4644 7.41065 17.6767 15.5991 37.5 14.8198 18.6104 17.6889 37.5 8.59991 9.03457 8.83125 0.3 13.551 29.1432 27.663 

25 

52.6439 64.8035 59.6876 37.2279 50.7936 46.5364 4 74.3176 84.9283 82.548 4 56.441 70.0417 68.7812 0.01 261.617 529.885 449.768 
52.6439 64.8035 59.6876 37.2279 50.7936 46.5364 12.5 56.8288 68.0994 65.4597 12.5 41.0686 47.3376 47.2271 0.1 86.7074 141.507 119.345 
52.6439 64.8035 59.6876 37.2279 50.7936 46.5364 37.5 46.2006 57.4791 54.7526 37.5 29.0907 30.0176 30.6312 0.3 68.3293 100.699 84.6261 

150 

241.63 361.827 341.00 156.477 238.735 210.132 4 365.639 394.67 385.972 4 412.21 428.202 427.84 0.01 1250.69 2285.99 2098.45 
241.63 361.827 341.00 156.477 238.735 210.132 12.5 275.903 312.104 301.894 12.5 273.449 272.883 275.502 0.1 415.316 627.962 609.652 
241.63 361.827 341.00 156.477 238.735 210.132 37.5 221.838 261.274 250.357 37.5 188.759 171.12 176.19 0.3 327.542 455.408 464.633 

Methanol 
P/L   

10 

13.2879 23.4516 21.0787 6.83624 11.399 11.0517 4 35.979 44.0716 42.1378 4 NR 44.3716 43.1432 0.01 37.965 65.8894 64.6327 
13.2879 23.4516 21.0787 6.83624 11.399 11.0517 12.5 29.5076 37.1441 35.2776 12.5 NR 30.9147 30.7607 0.1 14.8509 27.96 27.7421 
13.2879 23.4516 21.0787 6.83624 11.399 11.0517 37.5 NR NR NR 37.5 NR NR NR 0.3 12.4222 23.9747 23.8659 

150 

76.6849 121.93 106.998 50.0444 70.6208 69.2059 4 209.858 235.718 226.635 4 142.032 136.037 136.988 0.01 226.029 294.232 298.903 
76.6849 121.93 106.998 50.0444 70.6208 69.2059 12.5 171.207 199.537 190.182 12.5 108.836 97.0531 99.1266 0.1 97.0651 125.426 133.727 
76.6849 121.93 106.998 50.0444 70.6208 69.2059 37.5 139.528 NR NR 37.5 75.5624 72.4929 72.3265 0.3 83.5145 109.603 116.841 

MS P/L 

10 

23.2156 32.6662 29.6652 15.2315 26.4028 23.5931 4 33.671 37.5937 36.724 4 NR NR NR 0.01 98.5467 225.457 172.851 
23.2156 32.6662 29.6652 15.2315 26.4028 23.5931 12.5 24.9996 29.3562 28.3433 12.5 NR NR NR 0.1 33.6248 63.9044 46.5137 
23.2156 32.6662 29.6652 15.2315 26.4028 23.5931 37.5 19.8615 24.3735 23.2947 37.5 NR NR NR 0.3 26.8034 46.9296 33.2392 

150 

155.249 207.395 185.209 113.8 169.587 148.074 4 303.961 326.379 321.139 4 168.27 136.482 142.569 0.01 818.819 1189.97 1184.48 
155.249 207.395 185.209 113.8 169.587 148.074 12.5 224.278 249.763 243.019 12.5 82.0953 79.7338 79.518 0.1 266.014 317.542 308.385 
155.249 207.395 185.209 113.8 169.587 148.074 37.5 177.003 204.073 196.518 37.5 NR NR NR 0.3 207.93 248.759 241.121 

HSD P/L 

10 

13.5951 11.582 11.4441 12.8557 11.3689 11.2462 4 11.9794 9.23875 9.2571 4 85.1624 70.0438 73.0102 0.01 32.693 30.4035 31.4317 
13.5951 11.582 11.4441 12.8557 11.3689 11.2462 12.5 8.73359 7.02619 6.95779 12.5 41.0876 37.835 37.668 0.1 13.9364 13.5392 13.7176 
13.5951 11.582 11.4441 12.8557 11.3689 11.2462 37.5 6.71139 5.43322 5.3477 37.5 NR NR NR 0.3 11.9656 11.7673 11.8563 

150 

33.0936 29.5643 29.4502 33.0364 29.5573 29.4445 4 29.4646 28.7595 28.2825 4 218.455 185.219 191.383 0.01 51.2393 29.4186 29.6151 
33.0936 29.5643 29.4502 33.0364 29.5573 29.4445 12.5 21.557 22.1526 21.5302 12.5 118.02 113.912 113.79 0.1 33.6842 21.6338 21.6678 
33.0936 29.5643 29.4502 33.0364 29.5573 29.4445 37.5 16.9013 18.1956 17.4941 37.5 NR NR NR 0.3 31.8397 20.8158 20.8328 

SKO P/L 10 
13.95 17.2974 15.6677 12.9275 11.4289 11.2942 4 33.6751 26.8337 26.8878 4 77.6411 66.7752 69.687 0.01 57.5866 53.7609 55.9137 
13.95 17.2974 15.6677 12.9275 11.4289 11.2942 12.5 24.7386 20.7828 20.5746 12.5 36.4009 35.1158 34.8127 0.1 18.2545 17.5908 17.9643 
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Isolatable 
Section/Des

cription 

Rele
ase 
cate
gory 

Flash Fire Effects: Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

0.5% LFL Ellipse 100% LFL Ellipse 

Distance in meters Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters Over-
pressur
e level 

bar 

Distance in meters 

5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 

13.95 17.2974 15.6677 12.9275 11.4289 11.2942 37.5 19.4742 17.1296 16.783 37.5 NR NR NR 0.3 14.1217 13.7904 13.9768 

150 

39.798 37.3946 37.767 32.7517 29.2454 29.1351 4 90.2507 88.3046 86.9503 4 147.559 121.643 126.421 0.01 78.1448 72.8802 73.4377 
39.798 37.3946 37.767 32.7517 29.2454 29.1351 12.5 65.7575 67.6656 65.8591 12.5 78.5757 73.4972 73.3811 0.1 38.3513 37.4381 37.5348 
39.798 37.3946 37.767 32.7517 29.2454 29.1351 37.5 51.4125 55.4211 53.3769 37.5 NR NR NR 0.3 34.1701 33.7141 33.7624 

FURNACE OIL 

10 

14.7963 NR 11.7005 13.4331 NR 11.3746 4 NR NR NR 4 79.8512 67.7607 70.0269 0.01 NR NR NR 
14.7963 NR 11.7005 13.4331 NR 11.3746 12.5 NR NR NR 12.5 42.2865 38.5883 38.4596 0.1 NR NR NR 
14.7963 NR 11.7005 13.4331 NR 11.3746 37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 

150 
NR NR NR NR NR NR 4 NR NR NR 4 109.734 94.4439 97.0658 0.01 NR NR NR 
NR NR NR NR NR NR 12.5 NR NR NR 12.5 66.4692 61.6346 61.5704 0.1 NR NR NR 
NR NR NR NR NR NR 37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 

CRUDE 

10 

24.9248 35.8405 32.5164 16.6034 28.6941 25.8864 4 29.749 34.6209 34.0991 4 NR NR NR 0.01 104.653 237.787 206.342 
24.9248 35.8405 32.5164 16.6034 28.6941 25.8864 12.5 21.3767 25.8094 25.124 12.5 NR NR NR 0.1 34.6841 66.043 60.5885 
24.9248 35.8405 32.5164 16.6034 28.6941 25.8864 37.5 16.4918 20.6567 19.8868 37.5 NR NR NR 0.3 27.3323 47.9976 45.2739 

150 

269.536 403.72 348.47 202.34 332.297 283.898 4 268.919 325.533 314.373 4 163.372 164.136 170.158 0.01 1583.86 2994.33 2733.84 
269.536 403.72 348.47 202.34 332.297 283.898 12.5 198.353 247.302 236.963 12.5 81.2582 96.7701 95.8433 0.1 489.64 791.031 754.644 
269.536 403.72 348.47 202.34 332.297 283.898 37.5 156.56 200.903 191.054 37.5 NR NR NR 0.3 374.667 590.249 547.046 

Inlet of Boil 
Off 

Compressor 
2000-GB- 

01A/B(Propa
ne rich 

BOG)To Inlet 
of Bullet 

2000-FA-07 

7 

3.95939 5.69915 5.3805 2.59421 3.23132 3.13596 4 5.76976 6.14772 6.10136 4 NR NR NR 0.01 NR NR NR 
3.95939 5.69915 5.3805 2.59421 3.23132 3.13596 12.5 NR NR NR 12.5 NR NR NR 0.1 NR NR NR 
3.95939 5.69915 5.3805 2.59421 3.23132 3.13596 37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 

25 

25.2116 44.6141 41.4835 8.62918 11.9576 11.4839 4 25.77 25.6478 25.6709 4 NR NR NR 0.01 56.3862 83.3316 82.6209 
25.2116 44.6141 41.4835 8.62918 11.9576 11.4839 12.5 21.3237 20.4915 20.6151 12.5 NR NR NR 0.1 26.3116 47.5164 47.3931 
25.2116 44.6141 41.4835 8.62918 11.9576 11.4839 37.5 17.5892 16.2824 16.471 37.5 NR NR NR 0.3 23.1516 43.7532 43.6916 

150 

200.447 319.821 319.826 134.394 244.158 237.316 4 144.978 145.496 145.553 4 NR NR NR 0.01 723.876 1134.21 1076.15 
200.447 319.821 319.826 134.394 244.158 237.316 12.5 111.284 106.445 107.231 12.5 NR NR NR 0.1 290.872 395.112 401.57 
200.447 319.821 319.826 134.394 244.158 237.316 37.5 86.3595 80.8619 81.6215 37.5 NR NR NR 0.3 245.376 342.868 330.691 

Inlet of Boil 
Off 

Compressor 
2000-GB- 

02A/B(Butan

7 

2.45641 3.57427 3.36176 1.63578 2.06461 1.99585 4 NR NR NR 4 NR NR NR 0.01 NR NR NR 
2.45641 3.57427 3.36176 1.63578 2.06461 1.99585 12.5 NR NR NR 12.5 NR NR NR 0.1 NR NR NR 
2.45641 3.57427 3.36176 1.63578 2.06461 1.99585 37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 

25 
8.44544 16.9822 15.956 5.1015 6.99531 6.66499 4 14.7788 14.4225 14.4778 4 NR NR NR 0.01 NR 36.5785 35.9817 
8.44544 16.9822 15.956 5.1015 6.99531 6.66499 12.5 11.8075 11.0018 11.118 12.5 NR NR NR 0.1 NR 14.6104 14.5068 
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Isolatable 
Section/Des

cription 

Rele
ase 
cate
gory 

Flash Fire Effects: Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

0.5% LFL Ellipse 100% LFL Ellipse 

Distance in meters Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters Over-
pressur
e level 

bar 

Distance in meters 

5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 

e rich BOG) 
To Inlet of 

Bullet 
2000-FA-08 

8.44544 16.9822 15.956 5.1015 6.99531 6.66499 37.5 NR NR NR 37.5 NR NR NR 0.3 NR 12.3021 12.2504 

150 

106.375 192.361 154.192 71.0223 122.021 108.628 4 85.4202 85.5175 85.6015 4 NR NR NR 0.01 373.054 636.474 585.652 
106.375 192.361 154.192 71.0223 122.021 108.628 12.5 67.1765 62.8469 63.5541 12.5 NR NR NR 0.1 147.364 242.65 225.569 
106.375 192.361 154.192 71.0223 122.021 108.628 37.5 53.0092 47.5393 48.3427 37.5 NR NR NR 0.3 123.651 201.27 187.734 

Inlet of Boil 
Off 

Compressor 
2000-GB- 

02A/B(Propy
lene rich 
BOG) To 
Inlet of 
Bullet 

2000-FA-08 

7 

3.74988 5.37039 5.07568 2.44292 3.03678 2.94537 4 5.11187 5.28508 5.27753 4 NR NR NR 0.01 NR NR NR 
3.74988 5.37039 5.07568 2.44292 3.03678 2.94537 12.5 NR NR NR 12.5 NR NR NR 0.1 NR NR NR 
3.74988 5.37039 5.07568 2.44292 3.03678 2.94537 37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 

25 

22.3451 39.7375 37.8588 7.89982 10.7341 10.3657 4 23.1513 23.1449 23.1507 4 NR NR NR 0.01 53.3822 69.0904 68.6161 
22.3451 39.7375 37.8588 7.89982 10.7341 10.3657 12.5 19.2151 18.622 18.7105 12.5 NR NR NR 0.1 25.7905 36.7807 36.6984 
22.3451 39.7375 37.8588 7.89982 10.7341 10.3657 37.5 15.7669 14.7774 14.9189 37.5 NR NR NR 0.3 22.8914 33.3858 33.3448 

150 

195.067 329.94 297.749 129.692 244.385 199.975 4 134.061 134.213 134.277 4 NR NR NR 0.01 674.044 1067.71 1022.77 
195.067 329.94 297.749 129.692 244.385 199.975 12.5 103.747 99.3784 100.078 12.5 NR NR NR 0.1 273.963 408.373 417.108 
195.067 329.94 297.749 129.692 244.385 199.975 37.5 81.1141 76.0181 76.7142 37.5 NR NR NR 0.3 231.926 340.567 353.469 

Propane 
from 2000 -
GA-01A/B/C 
to Propane 

heater I, 
2000-EA-05 
&Propane 
heater II, 

2000-EA-07 
to static 
blender 

7 

19.761  31.425  28.524  11.2991 23.8286 21.2006 4 28.6403 32.5995 31.6409 4 NR NR NR 0.01 60.2337 152.037 120.419 
19.761  31.425  28.524  11.2991 23.8286 21.2006 12.5 21.9826 26.3452 25.2892 12.5 NR NR NR 0.1 18.7136 51.1687 37.4188 
19.761  31.425  28.524  11.2991 23.8286 21.2006 37.5 17.9353 22.4273 21.3381 37.5 NR NR NR 0.3 14.351 40.5703 28.6978 

25 

69.8805 84.949  92.733  50.7261 75.225 67.8084 4 90.7644 102.242 99.4697 4 NR NR NR 0.01 331.136 713.254 606.746 
69.8805 84.949  92.733  50.7261 75.225 67.8084 12.5 69.0289 81.8424 78.7467 12.5 NR NR NR 0.1 107.032 198.111 171.37 
69.8805 84.949  92.733  50.7261 75.225 67.8084 37.5 56.0267 69.3661 66.1407 37.5 NR NR NR 0.3 83.4846 143.983 125.624 

150 

332.293 511.80  452.15  228.004 373.582 319.509 4 448.824 499.767 487.531 4 384.649 388.834 392.24 0.01 1636.84 2534.65 2391.51 
332.293 511.80  452.15  228.004 373.582 319.509 12.5 337.395 394.824 380.99 12.5 264.012 246.374 252.914 0.1 548.421 705.959 710.059 

332.293 511.80  452.15  228.004 373.582 319.509 37.5 270.747 331.247 316.64 37.5 170.826 142.871 148.642 0.3 434.058 562.789 544.81 
Butane from 

2000-GA-
02A/B/C to 

Butane 
heater I, 

2000-EA-08 
& 

Butane 
heater II, 

7 

 20.040 31.591  28.678  11.5227 24.1719 21.5152 4 29.2466 32.9126 32.0248 4 NR NR NR 0.01 74.1382 156.082 123.826 

 20.040 31.591  28.678  11.5227 24.1719 21.5152 12.5 22.1385 26.2542 25.2582 12.5 NR NR NR 0.1 29.3909 51.8705 38.0098 
 20.040 31.591  28.678  11.5227 24.1719 21.5152 37.5 17.8779 22.1732 21.1338 37.5 NR NR NR 0.3 24.6892 40.9207 28.9929 

25 

70.154  94.000  85.768  51.0051 77.1093 68.493 4 92.9257 103.529 100.971 4 NR NR NR 0.01 346.894 732.265 618.804 

70.154  94.000  85.768  51.0051 77.1093 68.493 12.5 69.7011 81.7708 78.8568 12.5 NR NR NR 0.1 118.031 201.408 173.462 

70.154  94.000  85.768  51.0051 77.1093 68.493 37.5 55.95 68.6765 65.5977 37.5 NR NR NR 0.3 93.9833 145.63 126.669 
150 315.764 467.07  422.24  221.611 363.052 316.332 4 441.45 507.849 496.596 4 422.199 427.104 430.462 0.01 1543.58 2571.79 2385.38 
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Isolatable 
Section/Des

cription 

Rele
ase 
cate
gory 

Flash Fire Effects: Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

0.5% LFL Ellipse 100% LFL Ellipse 

Distance in meters Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters Over-
pressur
e level 

bar 

Distance in meters 

5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 

2000-EA-10 
to 

Static 
blender 

315.764 467.07  422.24  221.611 363.052 316.332 12.5 330.12 395.927 382.938 12.5 288.016 270.183 276.926 0.1 514.011 695.511 678.844 

315.764 467.07  422.24  221.611 363.052 316.332 37.5 263.714 328.735 314.856 37.5 188.405 156.971 163.396 0.3 406.863 542.383 524.217 
Propylene 
from 2000-

GA-02A/B/C 
to heater I, 
2000-EA-08 

& 
Propylene 
heater II, 

2000-EA-10 
to Static 
blender 

7 

19.844  31.462  28.529  11.3612 23.9377 21.3021 4 28.5746 32.6279 31.6498 4 NR NR NR 0.01 61.7557 155.459 123.806 
19.844  31.462  28.529  11.3612 23.9377 21.3021 12.5 22.0029 26.4434 25.3708 12.5 NR NR NR 0.1 18.9776 51.7623 38.0064 
19.844  31.462  28.529  11.3612 23.9377 21.3021 37.5 17.9849 22.5362 21.4337 37.5 NR NR NR 0.3 14.4829 40.8667 28.9912 

25 

70.291  92.734  84.917  50.6028 74.3666 67.4316 4 90.4281 102.184 99.3588 4 NR NR NR 0.01 343.836 711.515 608.42 
70.291  92.734  84.917  50.6028 74.3666 67.4316 12.5 68.9988 82.0344 78.8932 12.5 NR NR NR 0.1 117.5 197.809 171.661 
70.291  92.734  84.917  50.6028 74.3666 67.4316 37.5 56.1259 69.6339 66.3678 37.5 NR NR NR 0.3 93.7184 143.833 125.769 

150 

 333.78 519.81  472.86  223.71 363.798 314.673 4 446.51 498.668 486.229 4 437.366 449.931 450.833 0.01 1632.17 2525.39 2390.76 

 333.78 519.81  472.86  223.71 363.798 314.673 12.5 336.675 395.089 381.066 12.5 294.286 290.819 294.3 0.1 547.612 710.325 712.117 

 333.78 519.81  472.86  223.71 363.798 314.673 37.5 270.824 332.113 317.333 37.5 207.007 186.668 192.342 0.3 433.655 556.628 540.831 
Inlet of Flash 

& Off Gas 
Compressor 

2000- 
GB-

03A/B(Propa
ne rich 

FOG)To Inlet 
of Bullet 

2000-FA-07 

7 

3.95954 5.69831 5.38078 2.59431 3.23143 3.13617 4 5.77006 6.14799 6.10163 4 NR NR NR 0.01 NR NR NR 
3.95954 5.69831 5.38078 2.59431 3.23143 3.13617 12.5 NR NR NR 12.5 NR NR NR 0.1 NR NR NR 
3.95954 5.69831 5.38078 2.59431 3.23143 3.13617 37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 

25 

25.2116 44.6141 41.4835 8.62918 11.9576 11.4839 4 25.77 25.6478 25.6709 4 NR NR NR 0.01 56.3862 83.3316 82.6209 
25.2116 44.6141 41.4835 8.62918 11.9576 11.4839 12.5 21.3237 20.4915 20.6151 12.5 NR NR NR 0.1 26.3116 47.5164 47.3931 
25.2116 44.6141 41.4835 8.62918 11.9576 11.4839 37.5 17.5892 16.2824 16.471 37.5 NR NR NR 0.3 23.1516 43.7532 43.6916 

150 

200.584 349.068 315.935 134.43 260.457 210.956 4 144.908 145.421 145.478 4 NR NR NR 0.01 723.645 1167.51 1124.99 
200.584 349.068 315.935 134.43 260.457 210.956 12.5 111.24 106.408 107.193 12.5 NR NR NR 0.1 290.832 425.683 451.37 
200.584 349.068 315.935 134.43 260.457 210.956 37.5 86.3319 80.8407 81.599 37.5 NR NR NR 0.3 245.356 367.265 380.591 

Inlet of Flash 
& Off Gas 

Compressor 
2000- 
GB-

04A/B(Butan
e rich FOG) 
To Inlet of 

Bullet 

7 

2.47275 3.60481 3.38894 1.65008 2.08582 2.01659 4 NR NR NR 4 NR NR NR 0.01 NR NR NR 
2.47275 3.60481 3.38894 1.65008 2.08582 2.01659 12.5 NR NR NR 12.5 NR NR NR 0.1 NR NR NR 
2.47275 3.60481 3.38894 1.65008 2.08582 2.01659 37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 

25 

8.53475 17.3862 16.3397 5.14268 7.07018 6.72097 4 14.9219 14.5433 14.6019 4 NR NR NR 0.01 NR 36.868 36.1891 
8.53475 17.3862 16.3397 5.14268 7.07018 6.72097 12.5 11.9244 11.0832 11.2034 12.5 NR NR NR 0.1 NR 14.6606 14.5428 
8.53475 17.3862 16.3397 5.14268 7.07018 6.72097 37.5 NR NR NR 37.5 NR NR NR 0.3 NR 12.3272 12.2684 

150 
105.912 172.455 153.129 70.9915 122.296 108.688 4 85.6548 85.8061 85.8891 4 NR NR NR 0.01 374.617 654.652 591.271 
105.912 172.455 153.129 70.9915 122.296 108.688 12.5 67.3363 62.9594 63.6787 12.5 NR NR NR 0.1 147.636 254.069 226.544 

 
         1032



 

ADANI MUNDRA PORT – NEW LPG FACILITIES 

 

QUANTITATIVE RISK ASESSMENT –TANK FARM AREA 

DOC NO: H003-E-LPG-GEN-BP-R-E-008C 

 

Page 42 of 101 

Isolatable 
Section/Des

cription 

Rele
ase 
cate
gory 

Flash Fire Effects: Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

0.5% LFL Ellipse 100% LFL Ellipse 

Distance in meters Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters Over-
pressur
e level 

bar 

Distance in meters 

5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 

2000-FA-08 105.912 172.455 153.129 70.9915 122.296 108.688 37.5 53.1171 47.5709 48.3869 37.5 NR NR NR 0.3 123.786 211.978 188.221 
Inlet of Flash 

& Off Gas 
Compressor 

2000- 
GB-

04A/B(Propy
lene rich 
BOG) To 
Inlet of 

Bullet 2000-
FA-08 

7 

3.75984 5.39311 5.09535 2.45411 3.05385 2.96217 4 5.13068 5.29607 5.28927 4 NR NR NR 0.01 NR NR NR 
3.75984 5.39311 5.09535 2.45411 3.05385 2.96217 12.5 NR NR NR 12.5 NR NR NR 0.1 NR NR NR 
3.75984 5.39311 5.09535 2.45411 3.05385 2.96217 37.5 NR NR NR 37.5 NR NR NR 0.3 NR NR NR 

25 

22.5011 40.1051 37.9405 7.94576 10.8439 10.4094 4 23.2472 23.2237 23.232 4 NR NR NR 0.01 53.5631 79.4429 68.7383 
22.5011 40.1051 37.9405 7.94576 10.8439 10.4094 12.5 19.2892 18.6681 18.7608 12.5 NR NR NR 0.1 25.8219 46.8418 36.7196 
22.5011 40.1051 37.9405 7.94576 10.8439 10.4094 37.5 15.8213 14.7922 14.9399 37.5 NR NR NR 0.3 22.9071 43.4164 33.3553 

150 

193.846 333.968 296.976 128.965 246.587 199.259 4 134.211 134.38 134.446 4 NR NR NR 0.01 674.291 1078.48 1029.12 

193.846 333.968 296.976 128.965 246.587 199.259 12.5 103.808 99.3808 100.096 12.5 NR NR NR 0.1 274.006 410.24 418.209 
193.846 333.968 296.976 128.965 246.587 199.259 37.5 81.1133 75.9729 76.6781 37.5 NR NR NR 0.3 231.947 343.568 354.019 

Bullet 2000-
FA-07 

through 
Bullet Pump 

2000- 
GA -07A/B 
To Static 

Blender(Prop
ane Rich 
stream) 

7 

15.393 31.4454 27.8761 6.62655 9.94566 9.32763 4 21.9862 25.2871 24.4518 4 NR NR NR 0.01 39.9469 66.9189 55.8825 
15.393 31.4454 27.8761 6.62655 9.94566 9.32763 12.5 16.9759 20.5051 19.6324 12.5 NR NR NR 0.1 15.1946 36.404 26.2242 
15.393 31.4454 27.8761 6.62655 9.94566 9.32763 37.5 13.9611 17.5581 16.6875 37.5 NR NR NR 0.3 12.5939 33.1977 23.108 

25 

73.9247 117.339 104.627 50.358 88.9154 77.6929 4 70.8513 80.8057 78.2743 4 NR NR NR 0.01 270.677 500.108 439.698 
73.9247 117.339 104.627 50.358 88.9154 77.6929 12.5 54.4237 65.1486 62.4967 12.5 NR NR NR 0.1 104.81 177.669 158.925 
73.9247 117.339 104.627 50.358 88.9154 77.6929 37.5 44.7288 55.7172 53.0473 37.5 NR NR NR 0.3 87.3817 143.789 129.423 

150 

377.4 692.051 606.159 277.529 549.239 472.385 4 346.189 403.16 391.408 4 NR NR NR 0.01 1755.09 3733 3221.82 
377.4 692.051 606.159 277.529 549.239 472.385 12.5 264.98 321.556 309.162 12.5 NR NR NR 0.1 610.261 1217.84 1054.79 
377.4 692.051 606.159 277.529 549.239 472.385 37.5 216.785 272.573 259.986 37.5 NR NR NR 0.3 489.971 953.571 827.091 

Bullet 2000-
FA-08 

through 
Bullet Pump 

2000- 
GA -08A/B 
To Static 

Blender(Buta
ne Rich 
stream) 

7 

18.0602 32.9234 29.4777 8.72707 18.2068 15.9082 4 25.873 29.166 28.3313 4 NR NR NR 0.01 49.2502 94.6799 80.357 
18.0602 32.9234 29.4777 8.72707 18.2068 15.9082 12.5 19.6235 23.304 22.3954 12.5 NR NR NR 0.1 16.8084 41.2195 30.4696 
18.0602 32.9234 29.4777 8.72707 18.2068 15.9082 37.5 15.8982 19.7442 18.8067 37.5 NR NR NR 0.3 13.3997 35.6023 25.2279 

25 

72.3968 105.704 95.1811 51.8335 84.5054 75.4253 4 82.834 92.5141 90.0481 4 NR NR NR 0.01 314.625 635.469 549.553 
72.3968 105.704 95.1811 51.8335 84.5054 75.4253 12.5 62.3516 73.3069 70.5951 12.5 NR NR NR 0.1 112.433 192.883 169.715 
72.3968 105.704 95.1811 51.8335 84.5054 75.4253 37.5 50.299 61.8356 59.0224 37.5 NR NR NR 0.3 91.1883 146.38 129.804 

150 

360.661 622.827 540.527 261.807 499.795 420.565 4 384.434 458.029 446.927 4 178.057 267.805 268.903 0.01 1828.95 4095.64 3440.8 
360.661 622.827 540.527 261.807 499.795 420.565 12.5 290.582 358.573 346.232 12.5 132.748 177.183 181.202 0.1 614.807 1222.89 1043.18 
360.661 622.827 540.527 261.807 499.795 420.565 37.5 234.759 299.176 286.246 37.5 97.9639 110.99 115.047 0.3 487.234 921.044 791.255 

Bullet 2000-
FA-08 

7 
15.5519 31.7013 28.0916 6.65713 10.0513 9.44351 4 21.362 24.6549 23.8245 4 NR NR NR 0.01 39.7807 66.7162 55.7614 
15.5519 31.7013 28.0916 6.65713 10.0513 9.44351 12.5 16.5553 20.0587 19.1968 12.5 NR NR NR 0.1 15.1658 36.3689 26.2032 
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Isolatable 
Section/Des

cription 

Rele
ase 
cate
gory 

Flash Fire Effects: Flash Fire Effects: 
Radiation Effects: Jet Fire Ellipse Radiation Effects: Pool Fire Overpressure 

0.5% LFL Ellipse 100% LFL Ellipse 

Distance in meters Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters 
Radiat

ion 
Levels 
(kW/m

2) 

Distance in meters Over-
pressur
e level 

bar 

Distance in meters 

5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 5D 1.5F 2F 

through 
Bullet Pump 

2000- 
GA -08A/B 
To Static 

Blender(Prop
ylene Rich 

stream) 

15.5519 31.7013 28.0916 6.65713 10.0513 9.44351 37.5 13.6536 17.215 16.35 37.5 NR NR NR 0.3 12.5795 33.1802 23.0975 

25 

74.7468 118.35 105.513 50.9086 89.4158 78.2911 4 68.8686 78.8204 76.2963 4 NR NR NR 0.01 269.355 493.622 434.984 
74.7468 118.35 105.513 50.9086 89.4158 78.2911 12.5 53.1168 63.7821 61.1481 12.5 NR NR NR 0.1 104.58 176.544 158.107 
74.7468 118.35 105.513 50.9086 89.4158 78.2911 37.5 43.8033 54.6917 52.0498 37.5 NR NR NR 0.3 87.2672 143.228 129.015 

150 

382.916 696.441 611.555 279.588 553.017 474.306 4 342.116 393.336 381.595 4 NR NR NR 0.01 1766.46 3690.47 3193.18 

382.916 696.441 611.555 279.588 553.017 474.306 12.5 262.03 314.896 302.567 12.5 NR NR NR 0.1 620.498 1210.47 1058.08 
382.916 696.441 611.555 279.588 553.017 474.306 37.5 214.513 267.709 255.224 37.5 NR NR NR 0.3 500.089 949.888 833.743 

Mercaptan 
Dosing 
System 

2000-CS-01 
To 

Static 
Blender 

7 

8.76848 20.4176 17.7923 5.10721 7.68888 7.17258 4 23.5058 27.679 26.6694 4 21.3157 23.6326 23.3148 0.01 NR 50.025 39.1027 
8.76848 20.4176 17.7923 5.10721 7.68888 7.17258 12.5 18.7109 23.1002 22.0398 12.5 16.8955 17.0496 17.1706 0.1 NR 25.2082 15.0482 
8.76848 20.4176 17.7923 5.10721 7.68888 7.17258 37.5 15.5379 19.7614 18.7482 37.5 12.1308 12.8416 12.5558 0.3 NR 22.6006 12.5207 

25 

41.7166 63.6041 57.0692 28.0319 49.5263 43.2257 4 74.0322 86.2239 83.2895 4 57.5445 58.5861 58.7422 0.01 159.92 287.457 244.99 
41.7166 63.6041 57.0692 28.0319 49.5263 43.2257 12.5 58.5121 71.4845 68.3505 12.5 43.5203 40.6053 41.6678 0.1 60.8016 99.4551 83.8234 

41.7166 63.6041 57.0692 28.0319 49.5263 43.2257 37.5 48.6416 61.5374 58.393 37.5 26.3682 25.5562 25.7562 0.3 50.387 79.7013 66.8892 

Static 
Blender 
outlet to 
Tanker 

Loading Bay 

7 

13.6154 28.3587 25.1053 6.27307 10.5873 9.90391 4 20.7819 23.8571 23.0804 4 NR NR NR 0.01 39.8233 58.8711 57.8912 
13.6154 28.3587 25.1053 6.27307 10.5873 9.90391 12.5 16.0653 19.3962 18.5737 12.5 NR NR NR 0.1 15.1732 26.7426 26.5727 
13.6154 28.3587 25.1053 6.27307 10.5873 9.90391 37.5 13.1989 16.6142 15.7855 37.5 NR NR NR 0.3 12.5832 23.3668 23.282 

25 

64.3399 96.2879 86.7139 44.8784 75.7985 66.7298 4 66.7074 75.8667 73.5449 4 NR NR NR 0.01 251.737 493.866 422.679 
64.3399 96.2879 86.7139 44.8784 75.7985 66.7298 12.5 51.2749 61.2991 58.8218 12.5 NR NR NR 0.1 93.2591 160.055 139.442 
64.3399 96.2879 86.7139 44.8784 75.7985 66.7298 37.5 42.111 52.4465 49.9368 37.5 NR NR NR 0.3 76.6074 124.981 109.681 

150 

325.171 622.282 594.779 235.55 514.597 492.699 4 334.771 376.434 365.819 4 NR NR NR 0.01 1559.32 2656.32 2609.2 
325.171 622.282 594.779 235.55 514.597 492.699 12.5 254.438 300.485 289.077 12.5 NR NR NR 0.1 534.975 931.757 894.491 
325.171 622.282 594.779 235.55 514.597 492.699 37.5 206.721 254.722 243.02 37.5 NR NR NR 0.3 427.345 769.024 733.982 

 

*NH- No Hazard, NR- Not Reached 
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7 FREQUENCY ANALYSIS 

7.1 Overview 

Frequency of occurrence of the representative hazardous events needs to be evaluated by 

referencing appropriate generic industry data. Both generic industry and company / vendor based 

information has been used, and particular care has been taken to ensure its validity. Generic failure 

data was applied where site specific or company / vendor data is not available. 

Initiating event failure frequencies for each case developed have been estimated using various 

sources (listed in order of preference) including: 

 TNO Guidelines for Quantitative Risk Assessment (Purple Book);  

 OGP Risk Assessment Data Directory, Process Release Frequencies, 2010; and  

 Health & Safety Executive (HSE) failure rates & event data for land use planning. 

Given the potential for release from each of these scenarios, an event tree of possible outcomes has 

been developed using this individual component failure data. The table given below shows the 

frequency of failure of the selected isolatable sections calculated by parts count. 

7.2 Event tree analysis 

A release can result in several possible outcomes or scenarios (fire, explosions, un-ignited release 

etc.). A specific outcome for a release scenario may be dependent on other unrelated events 

following the initial release. Event tree analysis is used to identify potential outcomes of a release and 

to quantify the risk associated with each of these outcomes. The event tree for this QRA study is 

shown in Figure 7: 
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Figure 7: Event Tree  

 

For calculating the frequency used for modeling, the following modification factors were taken into 

consideration: 

 Design/Quality Maintenance 

 Time is use 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
         1036



 

ADANI MUNDRA PORT – NEW LPG FACILITIES 

 

QUANTITATIVE RISK ASESSMENT-TANK FARM AREA 

DOC NO: H003-E-LPG-GEN-BP-R-E-008C 

  

Page 46 of 101 

Table 7: Failure Frequency of an Event 

Isolatable Sections Description Scenario Total 
Frequency 

IS-1 

Transfer of Propane from 
Jetty to Storage 

Tank 2000-FB-01 

7 1.94E-04 

IS-2 25 1.06E-06 

IS-3 150 1.25E-07 

IS-4 

Transfer of Butane from 
Jetty to Storage Tank 

2000-FB-02 

7 1.49E-04 

IS-5 25 8.78E-07 

IS-6 150 6.83E-08 

IS-7 

Transfer of Propylene from 
Jetty to Storage 

Tank 2000-FB-02 

7 1.49E-04 

IS-8 25 8.78E-07 

IS-9 150 6.83E-08 

IS-10 

Propylene precooling line 

7 1.69E-04 

IS-11 25 5.00E-06 

IS-12 150 5.00E-06 

IS-13 
Methanol P/L   

10 2.28E-06 

IS-14 150 1.44E-08 

IS-15 
MS P/L 

10 2.50E-06 

IS-16 150 1.58E-08 

IS-17 
HSD P/L 

10 7.03E-06 

IS-18 150 4.56E-08 
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Isolatable Sections Description Scenario Total 
Frequency 

IS-19 
SKO P/L 

10 4.94E-06 

IS-20 150 3.12E-08 

IS-21 
Furnace Oil  

10 1.20E-05 

IS-22 150 7.56E-08 

IS-23 
Crude 

10 4.05E-07 

IS-24 150 1.26E-08 

IS-25 
Inlet of Boil Off Compressor 

2000-GB- 
01A/B(Propane rich 

BOG)To Inlet of Bullet 
2000-FA-07 

7 1.92E-04 

IS-26 25 1.32E-06 

IS-27 150 2.88E-07 

IS-28 
Inlet of Boil Off Compressor 

2000-GB- 
02A/B(Butane rich BOG) To 

Inlet of Bullet 
2000-FA-08 

7 1.98E-04 

IS-29 25 1.35E-06 

IS-30 150 2.90E-07 

IS-31 
Inlet of Boil Off Compressor 

2000-GB- 
02A/B(Propylene rich BOG) 

To Inlet of Bullet 
2000-FA-08 

7 1.98E-04 

IS-32 25 1.35E-06 

IS-33 150 2.90E-07 

IS-34 Propane from 2000 -GA-
01A/B/C 

to Propane heater I, 2000-
EA-05 

&Propane heater II, 2000-
EA-07 

7 2.99E-04 

IS-35 25 1.35E-06 

IS-36 150 2.90E-07 

IS-37 
Butane from 2000-GA-

02A/B/C to 7 2.97E-04 
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Isolatable Sections Description Scenario Total 
Frequency 

IS-38 
Butane heater I, 2000-EA-

08 & 
Butane heater II, 2000-EA-

10 to 
Static blender 

25 1.57E-06 

IS-39 150 1.97E-07 

IS-40 Propylene from 2000-GA-
02A/B/C 

to heater I, 2000-EA-08 & 
Propylene heater II, 2000-

EA-10 
to Static blender 

7 2.97E-04 

IS-41 25 1.57E-06 

IS-42 150 1.97E-07 

IS-43 
Inlet of Flash & Off Gas 

Compressor 2000- 
GB-03A/B(Propane rich 
FOG)To Inlet of Bullet 

2000-FA-07 

7 8.98E-05 

IS-44 25 4.36E-07 

IS-45 150 4.02E-08 

IS-46 
Inlet of Flash & Off Gas 

Compressor 2000- 
GB-04A/B(Butane rich 
FOG) To Inlet of Bullet 

2000-FA-08 

7 1.19E-04 

IS-47 25 7.76E-07 

IS-48 150 1.53E-07 

IS-49 
Inlet of Flash & Off Gas 

Compressor 2000- 
GB-04A/B(Propylene rich 

BOG) To Inlet of 
Bullet 2000-FA-08 

7 1.19E-04 

IS-50 25 7.76E-07 

IS-51 150 1.53E-07 

IS-52 
Bullet 2000-FA-07 through 

Bullet Pump 2000- 
GA -07A/B To Static 

Blender(Propane Rich 
stream) 

7 9.77E-05 

IS-53 25 4.60E-07 

IS-54 150 5.36E-08 

IS-55 
Bullet 2000-FA-08 through 

Bullet Pump 2000- 
GA -08A/B To Static 
Blender(Butane Rich 

stream) 

7 9.77E-05 

IS-56 25 4.60E-07 
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Isolatable Sections Description Scenario Total 
Frequency 

IS-57 150 5.36E-08 

IS-58 Bullet 2000-FA-08 through 
Bullet Pump 2000- 

GA -08A/B To Static 
Blender(Propylene Rich 

stream) 

7 9.77E-05 

IS-59 25 4.60E-07 

IS-60 150 5.36E-08 

IS-61 Mercaptan Dosing System 
2000-CS-01 To 
Static Blender 

7 1.75E-05 

IS-62 25 1.08E-07 

IS-63 

Static Blender outlet to 
Tanker Loading Bay 

7 1.26E-04 

IS-64 25 7.95E-07 

IS-65 150 8.37E-08 

 

8 RISK ASSESSMENT & PRESENTATION 

8.1 Overview 

Risk is often defined as a function of the likelihood that a specified undesired event will occur, and the 

severity of the consequences of that event. Risk is derived from the product of likelihood and potential 

consequence. Risk in general is a measure of potential economic loss or human injury in terms of the 

probability of the loss or injury occurring and magnitude of the loss or injury if it occurs. 

(Severity,Frequency)Risk f  

Quantification of effects of the hazardous event were done using the Event Tree approach in which all 

the possible outcomes of the hazardous event were considered and the likelihood of each type of end 

event determined. This step in the process involves the use of consequence modelling to predict both 

physical phenomena such as dispersion of gas, size and duration of fires, overpressures due to 

explosions, and the performance of equipment and systems such as availability of a fire & gas detection 
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system, availability of emergency shutdown system, and availability of fire protection system. The end 

result of this phase of the assessment is a series of “end events”, together with their estimated frequency 

of occurrence. 

8.2 Risk Results 

The risk modelling has been performed using DNV PHAST RISK 6.7 software. Thereby, the details of the 

input data used for the risk modelling such as vulnerability criteria, ignition probability and occupancy 

data are given in the QRA Assumption Register (Appendix 2). The results of a QRA are expressed using 

Individual Risk Contours and Societal Risk Graphs. 

The Individual Risk represents the frequency of an individual dying due to loss of containment events 

(LOCs). The individual is assumed to be unprotected and to be present during the total exposure time. 

The Individual Risk is presented as contour lines on a topographic map. 

The Societal Risk represents the frequency of having an accident with N or more people being killed 

simultaneously. The people involved are assumed to have some means of protection. The Societal Risk 

is presented as an F-N curve, where N is the number of deaths and F the cumulative frequency of 

accidents with N or more deaths. 

The Individual Risk estimated due to the activities being conducted at the Adani Mundra port is 

represented by a risk contour in the Figure 8 below.  
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Figure 8: Risk Contour 

 

The Societal Risk pertaining to group of individuals is represented in Figure 9. 

Figure 9: FN Curve 
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9 RECOMMENDATIONS 

             The Following measures shall be implemented for safe operation 

1. F&G mapping study to be carried to identify the location of the detectors and voting logic to be 

used to ensure tripping of the unit, in case of any hydrocarbon leak 

2. Hydraulic analysis and simulation study to be carried out, to operate heating trains at the 

minimum pressure possible to reduce the effects of LFL and jet fire scenarios 

3. Consider converting level indications on Propane BOG / Flash Condensate Receiver (2000-

FA-05) and Butane BOG / Flash Condensate Receiver (2000-FA-06) as 1oo2 voting logic for 

tripping on low level and average selection control philosophy for controlling the level to 

improve the reliability 

4. Consider shifting the PSV on the inlet of the CW supply header of Propane BOG / Flash 

Condenser (2000-EA-03) and Butane BOG / Flash Condenser (2000-EA-04) to return header 

with reduced set point and LFL sensors at the outlet of the PSV 

5. Consider providing discharge PT on 2000-GA-05/06 discharge common header with alarm 

provision 

6. Revisit fail safe conditions of ROV-063/64 (considered as fail open) by HAZOP study 

7. Consider additional PSV on Propane BOG / Flash Condensate Receiver (2000-FA-05) and 

Butane BOG / Flash Condensate Receiver (2000-FA-06)  to increase the reliability and 

standby condition in case of maintenance of other PSV (same nozzle with separate isolation 

valves) 

8. Consider providing remote operated sprinklers systems based on LFL sensors covering 

Propane BOG / Flash Condensate Receiver (2000-FA-05) and Butane BOG / Flash 

Condensate Receiver (2000-FA-06) and propane and butane handling pumps.  

9. Consider trip logic for the steam boilers based LFL sensors on the tank farm 

10. Consider shifting the PSV-063/PSV-034 provided downstream ROV-063 and ROV-064 

relocated to Propane BOG / Flash Condensate Pumps (2000-GA-05) and Butane BOG / 

Flash Condensate Pumps (2000-GA-06) common discharge headers.  
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11. Consider voting logic between PT-016/017/018 for tripping on high and low pressure 

interlocks of the propane and butane tanks and MID point selection control philosophy for 

controlling the tank pressure to improve the reliability 

12. Provide flow meters in N2 line to PSV headers to ensure continuous flow of N2 

13. Ensure SOP developed and followed on all critical activities, interlocks checking before 

unloading operations 

14. SOP and work instructions on display in local and English near the critical activity locations 

15. Consider HAZOP and SIL study before commissioning the facility and concerns addressed 

16. Ensure CCTV coverage of critical locations and remote monitoring is done continuously 

17. Ensure all portable electrical equipment used in the location are Ex rated and covered under 

PTW systems, and certified 

18. Selection of electrical and other instruments based on hazardous area classification (IS 5572: 

2008) 

19. All flanges shall be connected for bonding for electrical continuity and earthing of the 

equipment’s to be ensured as per IS-3043 

20. Lightning protection shall be provided as per the requirements of IS:2309  

21. Periodical maintenance schedule should be implemented and meticulously followed 

22. F&G systems management to be inspected periodically and availability ensured 

23. Periodical inspection of pipeline and drain systems 
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APPENDIX 1 CONSEQUENCE CONTOURS 
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PROPANE PIPELINE FROM BERTH 1 - 25mm LEAK 

FLASH FIRE 

 

JET FIRE 
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EXPLOSION  
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BUTANE PIPELINE FROM BERTH 1- 25mm LEAK 

FLASH FIRE 

 

 

JET FIRE 
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EXPLOSION  
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PROPYLENE PIPELINE FROM BERTH 1-25 mm LEAK 

FLASH FIRE 

 

JET FIRE 
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POOL FIRE 

 

EXPLOSION 
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METHANOL PIPELINE FROM BERTH 2-25 mm LEAK  

FLASH FIRE 

 

JET FIRE 
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POOL FIRE 

 

 

EXPLOSION 
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MS PIPELINE FROM BERTH 2-25 mm LEAK  

FLASH FIRE 

 

JET FIRE 
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POOL FIRE 

 

EXPLOSION 
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HSD PIPELINE FROM BERTH 2-25 mm LEAK  

FLASH FIRE 

 

JET FIRE 
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POOL FIRE 

 

EXPLOSION 
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SKO PIPELINE FROM BERTH 2-25 mm LEAK  

FLASH FIRE 

 

JET FIRE 
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POOL FIRE 

 

EXPLOSION 
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FURNACE OIL PIPELINE FROM BERTH 2-25 mm LEAK  

POOL FIRE 
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CRUDE OIL PIPELINE FROM BERTH 2-25 mm LEAK  

FLASH FIRE 

 

 

JET FIRE 
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EXPLOSION 
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PROPYLENE PRECOOLING PIPELINE FROM BERTH 1-25 mm LEAK 

FLASH FIRE 

 

JET FIRE 
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POOL FIRE 

 

EXPLOSION  
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INLET OF BOIL OFF COMPRESSOR 2000-GB-01A/B(PROPANE RICH BOG)TO INLET OF BULLET 

2000-FA-07 – 25 mm LEAK 

FLASH FIRE 

 

JET FIRE 
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EXPLOSION 
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INLET OF BOIL OFF COMPRESSOR 2000-GB-02A/B (BUTANE RICH BOG) TO INLET OF BULLET 

2000-FA-08 – 25 mm LEAK 

FLASH FIRE 

 

JET FIRE 
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EXPLOSION 
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INLET OF BOIL OFF COMPRESSOR 2000-GB-02A/B (PROPYLENE RICH BOG) TO INLET OF 

BULLET 2000-FA-08 – 25 MM LEAK 

FLASH FIRE 

 

JET FIRE 
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EXPLOSION 
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Propane from 2000 -GA-01A/B/C to Propane heater I, 2000-EA-05 &Propane heater II, 2000-EA-07 

to Static Blender - 25 mm LEAK 

FLASH FIRE 

 

JET FIRE 
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EXPLOSION 
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Butane from 2000-GA-02A/B/C to Butane heater I, 2000-EA-08 & Butane heater II, 2000-EA-10 to 

Static blender – 25 mm LEAK 

FLASH FIRE 

 

JET FIRE 
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EXPLOSION 
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Propylene from 2000-GA-02A/B/C to heater I, 2000-EA-08 & Propylene heater II, 2000-EA-10 to 

Static blender – 25 mm LEAK 

FLASH FIRE 

 

JET FIRE 
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EXPLOSION 
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INLET OF FLASH & OFF GAS COMPRESSOR 2000-GB-03A/B(PROPANE RICH FOG)TO INLET OF 

BULLET 2000-FA-07 – 25 MM LEAK 

FLASH FIRE 

 

JET FIRE 
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EXPLOSION 
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INLET OF FLASH & OFF GAS COMPRESSOR 2000- GB-04A/B(BUTANE RICH FOG) TO INLET OF 

BULLET 2000-FA-08 – 25 MM LEAK 

FLASH FIRE 

 

JET FIRE 
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EXPLOSION 
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INLET OF FLASH & OFF GAS COMPRESSOR 2000-GB-04A/B(PROPYLENE RICH BOG) TO INLET 

OF BULLET 2000-FA-08 – 25 MM LEAK 

FLASH FIRE 

 

JET FIRE 
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EXPLOSION 
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BULLET 2000-FA-07 THROUGH BULLET PUMP 2000-GA -07A/B TO STATIC BLENDER (PROPANE 

RICH STREAM) – 25 MM LEAK 

FLASH FIRE 

 

JET FIRE 
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Cyclone
Important Information   

  •  Regular power supply may be cut off for a considerable time (days) if the cyclone is  
 severe, due to the failure of transmission lines.

  
  • Both road and railway connectivity may be cut off for some time. 
  
  • Local villagers may try to forcibly enter port and local administration/police may be  

 unable to help the port authorities. 
  
  • There may be unpredicted inundation from an unforeseen direction.
  
  • All preparations to face such eventualities must be taken. Drinking water and   

 adequate stock of essentials, for sustenance of the colony and nearby villages, have  
 to be planned in advance. 

  
  • Adequate stock of essential medicines should be maintained.
  
  • Cyclone alarm and response classification of tropical disturbances over the Indian   

 seas. The cyclone currents rotate in clockwise direction in Indian subcontinent. 
  
  • If any other incident (i.e. fire, toxic release, oil spillage) occurs because of natural   

 calamities, actions mentioned in the onsite emergency plan & oil spill contingency plan  
 need to be taken.

Gujarat cyclone hazard risk zonations. Settelment-wise cyclone frequency
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Classification of tropical disturbances Speed  (Kmph) Speed (knots)

Low < 31 < 17

Depression 31 – 51 17 – 27

Deep Depression 52 – 62 28 – 33

Cyclone 63 – 87 34 – 47

Severe Cyclone 88 – 117 48 – 63

Very Severe Cyclone 118 – 221 64 – 119

Super Cyclone > 222 > 120

Useful web sites for tracking cyclones
 •  www.imd.ernrt.in
 • www.supertyphoon.com/Indian.html
 • www.npmoc.navy.mil/products
 • www.solar.ifa.hawaii.edu/tropical/tropical.html
 • www.underground.com/tropical

Generally port installations are designed, based on the following criteria
 • To withstand maximum cyclonic wind speed of 55 mtrs/sec as per IS875 (Part III). 
 • Restricted operating wind speed of 26 mtrs/sec so that equipment can be moved   
  to the parking position.
 • Safe operating wind speed up to 20mtrs/sec 

Action plan
 A. Actions – Pre-cyclone preparations till 24 hrs strike.
 B. Actions – 24 hours strikes to landfall.
 C. Actions – During cyclone till Dissipating.  
 D. Actions – Post cyclone stage: recovery, insurance, restoration & relief.
 E. Checklists to be used at different stage of cyclone.

A    Pre-cyclone Preparations till 24 hrs strike 
 This activity starts on intimation of possible cyclone hitting the Port (Normally before 3 to 4  
 days, and at least 48 hrs before the predicted cycle).

 Marine Control (Signal Station)
 • Prime duty of signal station is to collect the weather data, give warning to all by   
  hoisting warning signals and control all marine activities.
 • Marine Head of the Port is the controlling authority of Signal Station, who is assisted by 
  2 DGM Marine Operations.
 • Marine Control is the eyes and ears of the port.
 • Marine Control station is the Permanent Nodal Agency to gather information about low  
  pressure formation, cyclone formation, and all details of cyclone. Marine control shall   
  pass on all such information to the CEO and all HODs.
 • The port’s radar system is installed on top of the Marine Operation Building (MPT & WB)  
  station; Vessel Traffic Management System (VTMS) is with the marine control.
 • The information is to be collected from Indian Meteorological department, local radar   
  system/Local TV networks news/Radio and Web-site.
 • All information related to low pressure formation and cyclone shall be immediately sent   
  to CEO and all HODs by mail, SMS, followed by telephone to ensure that they have   
  received the message. In case any recipient is out of headquarters, the information shall  
  be passed on to the HOS.
 • The Marine Control Station shall maintain the contact details of CEO, all HODs and, HOSs,  
  in addition to all installations (HR department shall supply contact details of all   
  concerned and the list is to be kept updated every 3 months). 
 • On confirmation of cyclone, Marine Head shall make arrangements for food, water and all   
  facilities necessary for the smooth functioning of the marine control, as proposed by   
  Cyclone Management Centre.

Disaster Management Plan    03
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 Cyclone Management Centre:
 • On receipt of information of approaching cyclone a Crisis Management Centre (CMC)   
  at Adani house, First floor, Conference room shall be started at least 48hrs prior to the   
  approach of cyclone. 
 • CMC formation shall be ordered by the CEO or the Executive Director (Corp. Affairs).
 • First and Second floor of a permanent building is the ideal choice and hence the first floor  
  of Adani House has been chosen for setting up of the CMC.
 • CEO or the Executive Director (Corp. Affairs) shall be overall-in-charge of the CMC and   
  shall take all necessary steps for proper functioning of the control room.
 • All information shall be passed over to CMC by the Marine Control, when CMC 
  starts functioning. 
 • All coordination and control shall be done by the CEO from the CMC.
 • The CMC shall have stand-by power supply (Diesel powered Generator) which can last at  
  least 48 hrs, in case of power failure. A diesel bowser shall be kept stand-by at a sheltered  
  location near Adani House to supplement the existing 1800 ltrs of fuel which is available  
  for the 320 KV Generator. The CMC shall be easily accessible and well connected through  
  at least 3 modes of communication (telephone, walkie-talkie with charging facility and   
  mobile phone) in addition to functional public address system.
 • The communication system between marine control, CMC, CEO and HODs shall not fail at  
  any cost.

 Control Room shall have the following facility

 • Two numbers of laptop with internet link.
 • Communication systems as described above.
 • UPS and stand-by generator with fully charged battery and diesel for 4 days continuous  
  running.
 • Toilet facility with at least 2x1000 liters capacity overhead water tank.
 • Dry food items and bottled water for 3 people for 4 days.
 • One vehicle and one stand-by vehicle with adequate fuel and drivers.
 • Adequate chairs, tables and sofas. 
 • Marine Head shall also arrange food and water for persons working at Marine Control   
  round the clock during cyclone through HR & Admin.

 Crisis Management Group:
 • Crisis Management Group (CMG) will be a permanent body to deal with all crisis and it is  
  formed by CEO.
 • On confirmation of possible cyclone attack on the port, the Crisis Management Group   
  (CMG) shall meet at the CMC or other convenient place as determined by the CEO. 
 • CEO Shall appoint departmental HOD/HOS as Coordinator and Convener of the CMG.
 • All meetings of the Crisis Management Group (CMG) shall be conducted in the CMC.
 • All HODs/HOS shall be members of CMG, in absence of CEO, Executive Director (Corp.   
  Affairs) shall be the Chairman of CMG and Coordinator shall be the convener. 
 • CEO may declare emergency so that all staff and officers shall be at their duty stations   
  and congregate at their designated stations for taking review of the situation and for   
  implementing orders received from their respective HODs, who are CMG members. 
 • No officer shall leave his station during the emergency period. 
 • CMC shall be manned round the clock and shall be headed by CEO or someone nominated  
  by CEO. He shall be at least of the rank of HOD.
 • All advance preparations before the onset of cyclone, actions during cyclone and recovery  
  shall be reviewed by CEO/Executive Director (Corp. Affairs) at CMC with the concerned   
  CMG members.
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 Crisis Management Group – Responsibilities
 All HOD’s and HOS’s shall be members of crisis group for cyclone management and post   
 restoration activities in addition to members nominated by CEO as per the situation. 
 The crisis management group shall be active till the full restoration of port activities.
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 Commands Structure/Designated Persons
 • The following table shows the command structure for each department.
 • In case the officer in the first column is not available, the second in command   
  automatically takes over.
 • Designation of the first column is the HOD and second column is the successor.
 • In case of absence of both, the senior most officers of the dept. to assume charge.

Sr.No. Head Successor

1 CEO Executive Director (Corporate Affairs)

2 HOD (Marine) HOS (Marine)

3 HOD (Finance) HOS (Finance)

4 HOD (HR & Admin) HOS (HR & Admin)

5 HOD (ES) HOS (ES)

6 HOD (QHSE & F) HOS (QHSE & F)

7 HOD (Dry Cargo) HOS (Dry Cargo)

8 HOD (Commercial) HOS (Commercial)

9 HOD (Security) HOS (Security)

10 HOD (Liquid)  HOS (Liquid)  

11 HOD (Railway) HOS (Railway)

12 HOD (Container Terminal) HOS (Container Terminal) 

13 HOD (West Basin) HOS (West Basin)

14 HOD (CSR – Adani Foundation) HOS (CSR – Adani Foundation)
* Roles of HODs [West basin (ES & DC)] and HODs [MPT (ES &DC)] are same. HODs [West Basin] will assist to Head – West Basin.

Disaster Management Plan    05
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 Duties and Responsibilities of CEO /Executive Director (Corp. Affairs) and HODs:
 • On intimation of imminent cyclone, all HODs shall inform their subordinates to take all   
  prescribed precautions as per the checklist and stand-by for further instruction.
 • All HODs and officers shall have departmental walkie-talkie and mobile phones with them,  
  with fully charged batteries.
 • All HODs shall collect sufficient cash from the CFO, with the approval of CEO for   
  contingency expenditure.
 • All the members of the crisis group are required to inspect their area of responsibility to  
  make sure all necessary precautions have been taken.
 • In addition to the following, if there are any additional requirements, they shall be promptly
  attended to. Detailed duty and responsibility of the CEO and HODs are listed below.  

Group Position                      

Port Position                        

Alternative

Site-Main Controller

CEO          

Executive Director 
(Corp. Affairs) 

•  Keep close contact with marine control, CMG/Head 
Marine and get latest update on the cyclone and 
its course.

•  Call for emergency meeting of the CMG for appraisal.
•  Instruct all HODs to be ready. Also instruct HODs to 

form groups of officers and communicate the duties 
and responsibilities of all subordinate officers for 
their readiness (a group formed).

•  Monitor cyclone management action plan/check list.
•  Declare and ensure state of emergency and 

preparedness is maintained all throughout, till 
recovery and restoration is complete.

•  Finalize the program for shutting down operations 
and evacuation and other operations as 
deemed necessary.

•  CEO shall coordinate with CMG.
 •  Liaison with District Collector, Indian navy, Coast  

                  Guard, SP, Local Admin. 
• Instruct the SEZ corporate affairs/Adani foundation to inform local villages of the danger 

arising from the imminent approach of cyclone and advise them to move to safer areas and 
offer all possible assistance.

• Review the condition of stack yard, stock of cargo inside transit shed, and initiate cargo 
safety action plan with all HODs.

• Review safety of dangerous cargo if any on board the ship, shed or nearby.
• Plan for casting off ships with dangerous cargo and dispatch of dangerous cargo from 

the port by road on priority basis.
• Finalise roster for removal of ships to roads from the port with Head Marine and HODs, 

marine operations.
• Review drainage, evacuation of surge/tidal water with ES-Civil dept. and instruct civil 

department to complete all related work within 24 hrs.
• Review action plan for safety of port and port equipment with Marine, Dry Cargo, ES, 

railway and CT.
• Review the plan for emergency power supply and water supply with MUPL.
• Finalize with Admin/HR and HSE, the action plan for the safety of employees to colony 

including emergency evacuation in case of tidal waves.
• Instruct Admin/HR to coordinate all arrangements for food and water.
• Ask all HODs to be ready with resources to meet unpredicted emergencies like Sea water 

inundation, and wind speeds being more than predicted speeds etc.
• Issue order to declare HOD finance as the coordinating officer for insurance.
• Review the insurance position and renew policies if lapsed.
• Sanction cash for emergencies, to be maintained by HODs.
• Review the preventive arrangements made by HODs as per checklist. 
• Keep the corporate head office informed of all incidents and activities. 
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Group Position                      

Port position                        

Alternative

Incident Controller        

HOD – Marine                    

HOS – Marine 

•  Have close coordination and supervision of the 
marine control to be fully alert day and night to 
monitor the cyclone and get the latest information.

•  Pass on the latest cyclone updates to CEO/Executive 
Director (Corp. Affairs) and all CMG members for 
advance planning.

•  Take active part in the formation of CMG with the 
approval of CEO. 

•  Take action to preserve all vital records and 
documents.

•  Co-ordinate with HSE and take their advice for 
health, safety and environmental issues particularly if 
ships with dangerous or toxic cargoes are present in 
the port.

•  Ensure that applicable implementation procedures 
are reviewed and are in position.

•  Inform master of the ships about the cyclone and ask 
them to be prepared to move out on short notice.

• Keep all the tugs and crafts on stand-by for emergency evacuation of ships to roads on 
short notice.

• Initiate emergency action plan for the safety of SPMs.
• Prepare a roster for evacuation of ships, in consultation with HOD of various SBUs.
• Arrange emergency kit for safety of personnel.
• Plan evacuation of all ships from the port on confirmation of the cyclone.
• Ship movements may not be feasible in the last 24 hrs period and wind may start 

increasing in advance. These aspects and tidal forecast may be taken into consideration 
in executing evacuation.

• Discuss and finalize with master of tugs and other officers necessary action to be taken 
for the protection and safety of tugs, port crafts and navigational aids, during cyclone after 
evacuation of ships.

• Keep all navigational survey equipment in good condition for use after passage of cyclone.
• Control of shipping. 
• Obtain approval from CEO for taking all necessary action for the safety of the port and 

port crafts.
• Considering the condition of the channel depth, marine head shall prepare a chart for 

evacuation of the ships from the port.
• Marine head shall apprise CEO of all actions being undertaken.
• Even with all preplanning also, there may be occasioning that one or two ship remains in the 

port during cyclone. Action plan for such situation to be planned in advance.
• Additional movable fenders to be inserted between ship and berth and increasing the nos 

of mooring ropes etc are to be planned. 
• Keep enough wire ropes ready for use in case of emergency.
• Coordinate for proper functioning Of CMC.
• Prepare duty roster for manning of Crisis Management Centre by officers of the   

Administration, Finance & Accounts and Commercial.
• Keep track of the cyclone and take all necessary action for cargo management with the help 

of various SBU’s Head.
• Visit the port and coordinate with various SBU’s Head to ensure safety of cargo stacked in 

stack yard and cargo stored in covered areas.
• Management of Hazardous waste may be done with the guidance of HOD, QHSE & F.
• Action plan to move Hazardous cargo to safe place to be finalized. 
• Liaison with all stake holders to relieve their anxiety if any.
• The roster of all departments may be collected, combined and kept in the CMC for 

ready reference. 
• Mobilize and monitor vehicles as per the checklist.
• Coordinate with Coast Guard to patrol the seafront.

Crisis Management Group Responsibilities

Disaster Management Plan    07
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• Liaison with Marine Police and ensure proper patrolling.
• During the course of cyclone Fishing Boats may try to berth on the
 vacant spaces and damage the berth or sink there. 
• Plan in advance to prevent such incidents. 
• Arranges food and water to the personnel on roster duty with the help of HOD Admin.
• Liaise with local administration and communicate inputs from and to the SEZ Corporate 

affairs/Adani foundation.
• Advance planning to keep audio/video records of all events. 
• Ensure proper storage of valuable documents and equipment.
• News of weather forecast to be circulated frequently to the industries/units inside SEZ and 

surrounding areas.

Group Position                      

Port Position                        

Alternative

Secondary Support 
Team           

Head F & A                           

HOS F & A

Position                      

Port position                        

Alternative

Primary support team    

HOD HR & Admin                            

HOS HR & Admin

•  Maintain cash/funds for disbursement to all dept. as 
per requirement.

•  Take over the function as nodal officer for all 
insurance related activity.

•  Keep all valuable records and data in safe custody.
•  Provide Disbursement Statement for 

processing claims.
•  Depute officer to each dept. to assess the 

requirement and needs of affected dept.
•  Assist in procurement and process purchasing/

leasing of equipment.
•  Prepare to help Admin/HR for hiring of special 

services for food, shelter and transport as the 
situation demands.

•  Prepare to document all events, damages and claims.

•  Keep in touch with CMC/CMG, perform coordination 
with concurrence of CEO. 

•  Attend CMG meetings, as directed by CEO/Executive 
Director (Corp. Affairs). 

•  Have enough staff and vehicles ready to 
attend emergencies.

•  Supply contact details of all officers and staff to Marine 
control and CMC.

•  Discuss and finalize with HOD QHSE & F, the action 
plan for the safety and shelter of all officers, staff and 
people residing in the staff colony.

•  HR department shall supply contact details of all 
concerned list is to be kept updated every 3 months

•  Collect the duty roster of all dept. and their posting 
position to finalize arrangements for provisions, water 
and other essential for 4 to 5 days,

•  Finalize arrangements for safety of colony in 
consultation with HOD Admin.

• Advise colony occupants to store drinking water, cooking materials, cooking gas, candles etc. to 
meet emergencies.

• Ask the canteens to store adequate raw materials, gas etc for at least a week. 
• Coordinate evacuation with transport and HOD Admin in township areas if situation so warranted 

with the clearance from CMC.
• Finalize in coordination with HOD Admin & HOD Security, the plan to ensure safety of Port 

properties and Colony.
• Coordinate with HSE and Medical officers for attending to emergencies. 
• Coordinate with other field group (DC, Marine, ES, Container, CT, Liquid, Railway, Security, and 

QHSE&F) for food and drinking water for the persons engaged in cyclone duty and restoration work.
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Position                      

Port Position                        

Alternative

Incident Controller        

HOD – ES (MPT & WB) 

HOS – ES (MPT & WB)

•  Stay updated about the course of cyclone.
•  Make detailed inspection of all facilities and plan for 

preventive actions in case of cyclone attack.
•  Make responsibility chart for safe parking of all 

equipment and communicate the implementation 
system to field groups for on-site action.

•  Plan for checking the condition of all stand-by 
equipment like DG sets, Diesel engine driven welding 
sets, De-watering pumps etc.

•  Plan and advice the procedure for parking and 
anchoring of all equipment to the field group.

•  Plan with HOD Commercial for the procurement of 
essential materials.

•  Keep all valuable data and records in proper safe custody.
•  Finalize a team of engineers and staff for round the 

clock emergency duty. 
•  Plan for adequate dry food and water, with the 

assistance of HOD Admin for the people who may be required to be on emergency duty. 
• Plan for emergency de-watering units, emergency lights etc.
• Draw available resource pool and keep a list of qualified contractors with contact number. Keep 

at least one team on stand-by for emergency power transmission line repairs and reconditioning.
• Call the officers and personally apprise them the action to be taken in the next 24 hrs (24 hrs 

pre cyclone).
• The last pre-cyclone period may be curtailed due to unexpected sudden increase of wind speed. 
• Arrange emergency kit for safety of personnel.
• The action team should be apprised of such a situation taking place in advance.
• Cargo operation may have to be stopped early for moving equipment to safety and taking out Ships.
• Though the port operation shall continue till the time the wind speed permits, all preparatory 

arrange must be in place to complete all planned safety work before the wind speed reaches the 
threshold limit.

• Plan for parking all non-working equipment prior to the last 24hrs.
• Attend the CMG meeting and apprise CEO/Executive Director (Corp. Affairs) the action plan to be 

taken to prevent damage to the port equipment and installation in case the cyclone hit the port. 
• Arrange sand-bags and heavy weights to prevent light materials from flying and to create a barrier 

to reduce the impact.

• May need additional help of HOD Commercial for procurement of large quantities of materials.
• Arrange emergency kit for safety of personnel.
• Make a list of staff that can be evacuated from all departments (DC, Marine, ES, Container, CT, 

Liquid, and Railway).

• Stop operations in consultation with HOD Dry Cargo & Container Terminal when the wind 
speed increases.

• The loading and unloading booms of ship loader, ship unloader and container cranes, HMCs shall 
be lifted and latched.

• If latching is not functioning, repair it or tie with wire ropes for additional protection.
• Ship loader and ship unloader, HMC etc shall be travelled to the designated parking position lower 

the anchoring pins into hole and lock. 
• In case of hydraulic locking, lower the locking jaws and lock it with rails.
• Park and secure the boom of all stacker & reclaimers at the designated place.
• In addition, block all the wheels of all rail-mounted equipment mechanically.
• Lock all control rooms and operators cabins.
• Switch-off power supply to equipment, after they are parked and secured.
• Check all MCCs and tunnels and ensure there is no possibility of surface water entry inside.

 Instruction  to  be  given  to  the  designated  groups  for  anchoring  the equipment
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• Inspect all roads, culverts, drainage system and water supply system. 
• Take action to rectify defects on war footings to complete within 24/30 hrs.
• Inspect all buildings, roof of temporary buildings, and top of conveyor galleries.
• Take action for repair and strengthening.
• Inspects the seashore of the port and take action for protection if warranted.
• Plan action group to attend to emergencies, co-ordinate with MUPL for maintaining water supply.
• Check all buildings, conveyor gallery and roofs tops and strengthen them to withstand the 

cyclonic wind.
• Coordinate with HOD Commercial to procure and store enough sand/cement and other 

construction material to tackle emergency.
• An experienced engineer may be attached with commercial to help in arranging civil 

construction materials.
• Take all necessary precautions to seal entry of surface water inside wagon tippler tunnel and 

MCCs and control rooms.
• Plan for a group of officers and staff for stand-by duty during cyclone.
• Plan to keep adequate diesel to operate the de-watering pumps.

Position                      

Port Position                        

Alternative

Primary Support Team    

HOD – QHSE & F                                   

HOS – QHSE & F

•  Assist CEO as instructed.
•  Co-ordinate with respective HOD/HOS with respect to 

emergency actions.
•  HOS of all sections of QHSE&F will assist 

HOD – QHSE&F.
•  Assist in evacuation of all personnel except 

key personnel. 
•  Provide HSE& Ffacilities (Assist for rescue, evacuation, 

and other necessary arrangements).
•  Ensure availability of emergency kit (torch, PPEs, 

rope, first-aid, whistle, VHF sets, PA system, fire 
extinguisher etc)

•  All Emergency vehicles are to be ready to operate, 
completely filled with fuel, and stand-by drivers.

•  Liaison with mutual-aid partners for assistance.
•  Arrange necessary staff of fire, medical & rescue 

with necessary arrangements.
•  Assess high risk areas areas where there could be chance of major environmental pollution.
•  Arrange emergency kit for safety of personnel.
• Remove/Securing of Hazardous and toxic cargo.
• Providing necessary arrangements to prevent pollution and to protect the environment.
• Suggest optimal strategies to conduct emergency isolation of damaged equipment, emergency 

transfer of materials etc.
• Render assistance for trapped personnel.
• Recommend the appropriate procedures to isolate damaged units without introducing new hazards.
• Coordinate as per plan for all preparations to meet the emergencies. 
• Set up casualty collection centre and arrange first aid posts.
• Arrange enough stock of medicines, antidotes, oxygen, stretchers etc.
• Keeping in mind that Road and Rail connectivity may be cut off for required period of time.
• Maintains a list of blood groups of each employee with special reference to rare blood groups.
• Arranges additional medicine and equipment as required.
• Ensure fully equipped Ambulance in ready state.
• Ensures that the casualty section of Port hospital has specialists round the clock during cyclone.
• Arranges for extra beds and in emergency contact with the Adani Hospital and Bhuj Hospital for 

extra medical supplies.
• Make arrangements for mobile casualty to reach at incident sites and transporting for 

further treatment. 
• Duty Doctor to be onsite with team who acts as liaison officer for all medical services.
• Advise regular medicine takers to keep adequate stock of medicine with them like BP patients, 
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Position                      

Port Position                        

Alternative

Incident Controller  

HOD–Dry Cargo 
(MPT & WB)  

HOS–Dry Cargo 
(MPT & WB)

•  As soon as getting the information about cyclone, 
personally visit all stack yards, plots and other cargo 
storage area, including transit shed if any and inspect 
the condition of stacking.

•  Inspect all drainages and if found blocked inform civil 
engineering to immediately clear the drainages to 
ensure free follow of flood water. 

•  Confirm that hazardous and toxic cargoes are properly 
protected to prevent environmental issues. 

•  Take action to evacuate all perishable cargo, and 
ask the owner to arrange for evacuation as quickly 
as possible.

•  Arrange emergency kit for safety of personnel.
•  Take action to identify all expensive materials 

and take action to protect them to prevent losses 
during cyclone.

•  Arrange to segregate and protect cargo in sheds.
•  Co-ordinate with HOD Marine in de-berthing vessel to     

 vacate the berth.
• Discuss with DC team and HOD Marine and operations may have to be stopped early, so that they 

get time to move out all ships.
• Take all possible action in coordination with CMC and owners of cargo to ensure no or minimum 

loss of cargo during cyclone and possible tidal inundation.
• Have a final inspection of cargo before the onset of heavy wind.
• Liaison with HOD Security for safety of cargo.
• Preserve all records in safe place to save it from cyclone and possible inundation.
• All cargo handling equipment like, pay loaders, front end loaders, bull dozers, dumpers, trailers, 

cranes, forklifts etc. shall be kept ready with adequate fuel to use them on emergency, during 
cyclone and later during restoration. These equipment are to be parked in safe, protected area.

• Arrangement schedule of enough operators/workmen to operate equipment during cyclone in 
emergencies and for restoration.

• Mobilization of additional manpower and cargo handling equipment from the port, Stevedores 
and C & F agents to meet emergencies and later to segregate unaffected cargo and make 
arrangements to protect cargo, till evacuation.

• Officer of Dry Cargo will coordinate with Security about the local road network in case of road 
blockage, to clear the blockage in coordination with state government and local administration, 
through Corporate Affairs. 

• Corporate Affairs will also explore alternative mode of connectivity, so that some form of 
connectivity with the main stream is immediately established.

diabetics etc through e-mail communication.
• Immediate disposal of hazardous waste and biomedical waste to disposal facility.
• Plan for securing ambient air quality monitoring instruments throughout the area.
• Co-ordinate with engineering services for securing the stakes.

Disaster Management Plan    11
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Position                      

Port Position                        

Alternative

Primary support team   

HOD – Security             

HOS –Security  

Position                      

Port Position                        

Alternative

Secondary Support 
Team   

HOD – Commercial 

HOS – Commercial

•  Plan for effective traffic control and its regulation in port 
area during and after cyclone.

•  Coordinate with QHSE&F for fire and safety issues. 
•  Inspect the circumference of the port and in case of 

damages to compound wall get them repaired with the 
help of HOS civil Engg, immediately. 

•  Close all possible vulnerable points. 
•  Clear all internal roads within port area for smooth traffic.
•  Plan for posting extra watch and security guard team for 

intensifying patrolling of stores, substations, berths, transit 
sheds, warehouses, administrative building, loco sheds, 
workshops, water supply installations etc. in addition to all 
entry and exit points.

•  Arrange emergency kit for safety of personnel.
•  Issue orders to all gates to effectively control the entry of 

unauthorized persons or vehicles inside the protected area. 
•  Plan to intensify the patrolling of periphery and inside the  

port, including the berth area.
• Liaison with police and local aid agencies after informing the CEO.
• During the Pre-cyclone, Cyclone and recovery period no visitor shall be permitted inside the 

protected area.
• In case of authorized visitors, they shall be apprised of the cyclone and its effect. They may be 

escorted to safe place. Liaison with Admin for their accommodation and transport

•  Collect details of all materials in store and plan for 
procurement of adequate stock of consumables and 
construction materials. 

•  Discuss with all HODs about their possible 
requirements.

•  Make physical verification of the stores for proper 
stocking to prevent damage during cyclone. 

•  Co-ordinate with ES-civil for repair of stores if found 
wanting.

•  During cyclonic season sufficient stock of consumables 
like tarpaulins, gunny bags, ropes and wires for port 
crafts, diesel oil, kerosene oil, hurricane lantern, candles, 
petromax lamps, torch lights with batteries and 
bulbs, electrical items, sand-bags, cement etc are 
kept in stock.

•  Stock adequate roofing materials and fixtures, 
for emergencies.

• Few sealed packets of bleaching powder shall be available in stores for sanitation.
• Few gas cutting sets may be kept in stores for emergency. The quantity may be decided in 

consultation with ES.
• All the materials which are likely to get damaged by water-inundation shall be protected by a 

tarpaulin cover and kept above ground level.
• All electrical and electronic items shall be shifted to safe place fully wrapped.
• Stores which needs to be kept in controlled temperature, like belt splicing materials etc. are to be 

moved to places where DG sets are available, or arrange one DG set for emergency supply. 
• Spares shall be sealed in polyethylene covers and kept to save it from cyclone damage.
• Electrical items should be kept in high raised rake to prevent water contamination.
• Cut edge of conveyor belts should be either covered or a coat of rubber solution shall be applied.
• Arrange to keep stand-by staff round the clock to issue these materials any time during the 

emergency and restoration period.
• All valuable records and computers shall be properly stored to save them.
• Inform HOD-Finance of approximate funds required.
• Selling of recyclable hazardous waste must be prioritized.
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Position                      

Port Position                        

Alternative

Incident Controller

HOD – Liquid                                  

HOS – Liquid  

Position                      

Port position                        

Alternative

Incident Controller

HOD – Railway                                  

HOS – Railway  

•  Coordinate with Marine Control and CMG.
•  Inform the masters of the ship regarding the progress 

of cyclone, and ask them to be prepared to move out on 
short notice.

•  Discuss with Marine HOD and finalize the ship 
movement program in advance. 

•  Keep all officers and staff ready for emergency action 
on intimation of cyclone (Notice of 24 hrs or less only 
may be given for evacuation) 

•  Plan for a well-prepared emergency group to stand-by 
during cyclone to meet unpredicted emergencies.

•  As soon as getting the information about cyclone, 
personally visit all the areas of Liquid Terminal.

•  Make necessary arrangement for shifting of 
critical cargo.

•  Inspect all drainages and if found blocked inform 
Admin/Civil to immediately clear the drainages to  
ensure free follow of drained water. 

• Confirm that hazardous and toxic cargoes are properly protected to prevent environmental issues. 
• Take action to evacuate all perishable cargo, and ask the owner to arrange for evacuation as 

quickly as possible.
• Co-ordinate with HOD Marine in de-berthing vessel to vacate the berth.
• Discuss with HOD Marine to stop operations early, so that they have time to move out all ships.
• Take all possible action in coordination with CMC and owners of cargo to ensure that there is no 

or minimum loss of cargo during the cyclone and possible tidal inundation.
• Arrange emergency kit for safety of personnel.
• Have a final inspection of cargo before the onset of heavy wind.
• Liaison with HOD Security for safety of cargo.
• Protect all records in safe place to save it from cyclone and possible inundation.
• All tankers and other equipment shall be kept ready with adequate fuel to use them in case of 

emergency, during cyclone and later during restoration. This equipment must be parked in a safe, 
protected area.

• Schedule enough staff to operate equipment during cyclone, in emergencies and for restoration.
• Inform QHSE&F about disposal of hazardous waste.
• Remove all loose material from the open areas and secure at proper place.

•  Maintain co-ordination with marine control regarding 
the status of the cyclone. 

•  Ensure that wagons and locomotives are parked in a 
safe area in case the wind speed increases

•  Arrange an emergency kit for the safety of personnel.
•  Liaison with Indian railway authority.
•  Co-ordinate with Operations department for 

wagon loading.
•  Railway team to stay in continuous contact with other 

emergency services (such as QHSE & F, Security, 
other services).

•  Inspect the railway track, loco, signals and other assets 
belonging to Railway.

•  As soon as information about the cyclone is received, 
personally visit the concern areas.

•  Inspect all drainage/culverts and if found blocked 
inform civil engineering to immediately clear the  

                  drainages to ensure free follow of water. 

Disaster Management Plan    13
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Position                      

Port position                        

Alternative

Site-main Controller                

CEO         

Executive Director 
(Corp. Affairs) 

•  Ensure from HODs that all precautionary measures are 
completed in advance and obtain written feedback.

•  To ensure that all documents and records are kept in 
safe places by HODs.

•  Hold review meeting of the CMG at regular interval, 
minimum 3 times daily till full recovery and resumption 
of port operations.

•  Have frequent overall physical verification inside the 
port area. 

•  Advise all members of CMG to be present at CMC or at 
temporary Emergency Control Room during cyclone.

•  Authorize release of required funds.
•  Appraise corporate office of the situation and action 

taken.
•  Coordinate with District collector, Tahasildar, Indian 

Navy, Coast guard and Marine Police for advance 
precautionary actions.

Position                      

Port Position                        

Alternative

Incident Controller

HOD – CT                                  

HOS – CT  

•  Maintain contact with Marine control for the status of 
the cyclone.

•  Cointainers must be stacked in threes only (as per 
possibility)

•  All hand held UHF/batteries, emergency torch, mobile 
phones must be fully charged for use in emergency in 
case of total power failure.

•  Should be ready to stop activity in case increases of 
wind speed. 

•  As soon as getting the information about cyclone, 
personally visit wharf and back-up area.

•  Ensure condition of storm lock-pin. 
•  Confirm that hazardous and toxic cargoes are properly 

protected to prevent environmental issues. 
•  Take action to evacuate all perishable cargo, and ask the 

owner to arrange for evacuation as quickly as possible.
•  Arrange emergency kit for safety of personnel.

•  Co-ordinate with HOD Marine in de-berthing vessel to vacate the berth.
• Discuss with HOD Marine to stop operations early, so that they get time to move out all ships.
• Take all possible action in coordination with CMC and owners of cargo to ensure no or minimum 

loss of cargo during cyclone and possible tidal inundation.
• Have a final inspection of cargo before the onset of heavy wind.
• Liaison with HOD Security for safety of cargo.
• Preserve all records in safe place to save them from the cyclone and possible inundation.
• Arrange fuel for equipment and cranes for emergency.
• All cargo handling equipment ITVs, cranes, forklifts etc. shall be arranged to use them on emergency 

and later during restoration. This equipment is to be parked in a safe, protected area.
• Arrange enough operators/workmen to operate equipment during cyclone in case of emergencies 

and for restoration.
• Mobilization of additional manpower and cargo handling equipment from port, stevedores and 
 C & F agents to meet emergencies and later to segregate unaffected cargo and make 

arrangements to protect cargo, till evacuation.

• Confirm that oil/grease containers are secured. 
• Arrange emergency kit for safety of personnel.
• Liaison with HOD Security for safety of cargo.
• Preserve all records in safe place to save them from cyclone and possible inundation.
• Arrange enough operators/workmen to operate equipment during cyclone in case of emergencies 

and for restoration.

B    24 Hours strikes to landfall
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Group Position                      

Port Position                        

Alternative

Incident Controller                

HOD – Marine                                       

HOS – Marine

Directs and Co-ordinates all Field Operations/
Precautions:
•  Keep track of the course of cyclone and inform all pilots 

and staff and officers about the latest position. Keep 
inform all HODs.

•  On information from Marine Control about increasing 
wind speed, ask HOD of Dry Cargo, Container Terminal 
and Liquid Terminal to stop all loading, unloading of 
cargoes, discharging and bunkering operations.

•  Discuss with CEO, HOD Dry Cargo, Container, Liquid and 
Pilot to start evacuation of the ship to the roads as per 
the roster finalized earlier.

•  Ship on oil/liquid berth is to be given priority 
for evacuation.

•  Coordinate with HSE to ensure ship with hazardous and 
toxic cargo are taken out first.

•  Evacuation shall be completed before the wind speed  
                  reaches threshold value.

• To ensure this, evacuation may have to be started earlier.
• Preserve all records and documents safely.
• Keep all the necessary officers and staff stand-by for emergency duty.
• In coordination with HOD Security, ensure evacuation of all dock workers and private labour, 

visitors, shippers, consignees from the port area.
• Ensures implementation of the disaster response plan and coordinating with the 

Fire Fighting Authorities. .
• After evacuation of all ships, arranges to protect Tugs and Port crafts by proper docking and 

tie up to withstand simultaneous cyclone wind and  destructive tides.
• Deploy craft- and mobilize resources to confine and clean up spill if any.
• Keep adequate provision of food and water for men on emergency duty.     
• Inform possible time of return to normalcy to all cargo interests, shipping agents, stevedores.
• If due to any reason a ship could not be taken out, this ship needs to be protected well against     

breakage of mooring ropes and possible drifting and banging on to the berth.
• Several restraints, as situation demands, with bollards needs to be done.
• A team of staff along with DC/Pilot needs to be on stand-by duty for the period of cyclone 

to take spot decisions.
• Enough good quality ropes, shackles and other required materials, shall be supplied to the group. 
• This matter shall be brought to the notice of the CEO and Corporate Head.

• Take all necessary steps to help local authorities for evacuation and sheltering the people of 
nearby villages who may be affected.

• Approve information to the media.
• In case of high tidal prediction, employees and families staying in the colony need to be relocated. 

Also instruct Admin to look in to the possibility of shifting people on the ground floor to first floor 
or above.

• Instruct Admin/HR department to arrange enough grocery items, dry food and drinking water 
for emergency requirements. 

• Provide timely status reports to the authorities.
• Take active role for corporate social responsibility along with Adani Foundation.
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•  The coordinator shall work as the convener of CMG.
•  The duty of the coordinator is to coordinate with all 

CMG members and help to implement all decisions.
•  All officers on duty must have walkie-talkie and mobile 

phone with them with fully charged batteries.
•  Keep few extra walkie-talkies ready at CMC for 

emergency work.
•  Keep a record of walkie-talkies to prevent loss.
•  He shall work as a convener of the CMG and shall report  

                  directly to CEO.
• He shall help all CMG members for the pre-cyclone arrangements and post cyclone re-commissioning. 
• The extra man power required for all departments shall be arranged by him, by lateral shifting or 

by hiring for specific purpose and period.
• Circulate cyclone bulletins to all external customers at every 12 Hrs.
• A salvage team with a salvage vehicle shall be maintained at the Marine control under the control 

of the senior pilot, who shall be on duty during cyclone.
• This salvage team is to be used for attending to emergencies during cyclone.
• For manning the same, staffs have to be provided in coordination with HOD Marine & ES.
• This vehicle shall be able to move around in port area and shall be provided with, a DG set, 

portable welding machine, gas cutting sets, wire ropes, shackles, first aid box, emergency light, 
necessary tools and tackles etc.

• Liaise with Site Incident controller (HOD Marine) and is responsible for keeping the Fire and 
rescue Dept. in a state of alertness on a 24 hour.

• Keeps CMG, HOD Marine, HSE and HOD Security informed of any crisis & lead team directly to 
incident site.

• Initiates firefighting procedures immediately and ensures firefighting team reaches the incident 
location with the correct resources.

• The fire team also shall work as rescue /evacuation and other emergencies.
• Assist in the evacuation of workers to the assembly points in liaison with HR. Plan with assistance 

of HSE, for adequate men to stand-by duty in emergencies. 
• Arrange safety equipment e.g. fire suits, protective gloves and goggles, breathing apparatus 

as required.
• The emergency set should be so arranged that it can start functioning immediately on reaching 

the emergency point (D/G set is ready with POL and battery, emergency light sets ready, gas 
cutting set is connected and ready, welding set ready, enough welding rods are available.)

• Men on duty should contain at least, one welder, an electrician, riggers etc.
• Coordinate with Medical department for maintaining mobile first aid centre.

• Flush both floating and subsea hose strings with seawater.
• Disconnect both floating hose strings from SPM buoy, shift and secure at safe location.
• Blind both j-piping arm flanges.
• Disconnect both mooring hawser assemblies and transfer to a safe location or on board of Diving 

support vessel.
• Secure:
 >  All loose and portable equipment & spares from SPM buoy.
 >  Hatches doors and replace seals if needed.
 >  All doors and latches for tightness.
 >  Locked close position of all deck & central chamber valves.
 >  Ensure that all hazardous and toxic cargo is identified.

SPM Preparedness for Cyclone

Co-Ordinator 

Marine Control 
(Shift Incharge)
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•  Senior Pilot to be stationed at Marine Control. 
•  Assist Pilots to take out ships on to the roads.
•  Assist Pilots to secure port craft properly, taking into 

consideration of severity of the cyclone.
•  Maintains 24 hour vigilance towards the channel /

anchorage & port
•  On receipt of any incidence inform CEO/HOD Marine 

refrains from exchanging any information with 
unauthorized persons unless authorized to do 
so by the CEO.

• Maintains contact with vessels on VHF.
• A salvage vehicle with tools and tackles, a portable welding set, portable DG sets, gas cutting set, 

ropes of different size, portable lights should be maintained at the Disposal of the Marine control 
station under the senior Pilot.

• To man the same, persons from different department shall be arranged by the Coordinator.

Support Staff                  

Senior Pilot                                   

Pilot

Group Position                      

Port Position                        

Alternative

Incident Controller                

HOD–Dry Cargo 
(MPT & WB)  

HOS–Dry Cargo 
(MPT & WB)

•  All normal operations to be stopped. Only emergency 
operations (securing of MHC/goliath/LMC/equipment/
hoppers/dumpers/trailers) to be continued. 

•  Ensure that cranes are parked at safe locations with 
lowered and secured booms.

•  All mobile truck-loading hoppers at jetty are arrested 
at their wheels to prevent horizontal movement due to 
wind and secured from above by arranging guy ropes.

•  All equipment (pay loaders/excavators etc) to be parked 
at OSY 10 or nominated OSY with full fuel.

•  All dumpers/trailers to be parked at OSY 5/nominated 
place with full fuel.

•  All godown gates to be closed.
•  Keep emergency kit ready.
•  Communication mediums like VHF, mobile phones and 

PA systems checked and tested.
•  As soon as the wind speed approaches 20mtrs/sec, 

issue instruction to stop all operation and move the 
equipment to parking position.

• Only emergency team members to remain in the port.
• 2 Pilot Vehicles stand-by near Tug berth building and FCC control room.
• Following team of operators remains at stand-by (at Tug Berth building) for emergency action. 
 >  Crane operators- 3 Nos 
 >  Loader operators - 6 Nos
 >  Excavator operators - 4 Nos.
 >  Forklift operators- 2 Nos.
• Emergency team in continuous contact with other emergency services (such as QHSE & F, 

security, other services) 
• All costly and critical materials are secured properly to avoid loss due to wind or water inundation.
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Group Position                      

Port Position                        

Alternative

Primary Support Team    

HOD – Security                           

HOS – Security 

Position                      

Port Position                        

Alternative

Incident Controller    

HOD – ES 
(MPT & WB)                    

HOS – ES 
(MPT & WB)

•  Maintain adequate personnel to man all exit and entry 
points and to make regular surveillance survey of 
the port, periphery and vulnerable points.

•  Ensure sufficient security.
•  Maintain patrols and ensure unsafe practices 

are eliminated.
•  Liaise with Site Incident Controller (HOD Marine).
•  Keeps CMG, HOD Marine, HSE and HOD Security 

informed of any crisis & lead team directly to 
incident site.

•  Control the entry of unauthorized persons and vehicles.
•  Permit the entry of authorized personnel and outside 

agencies for rescues operations without delay.
•  Allows the entry of emergency vehicles such as 

ambulances without hindrances.
•  Ensure that all people are aware of the assembly points, 

where the transportation vehicles are available.
• Match the headcount with the list available at the assembly point section of that area.
• Help Admin/HR with evacuation as and when asked for.
• Carry out reconnaissance of evacuated area before declaring the same as evacuated and report 

to HOD Security/CMG.
• Keep adequate fuel and vehicles for emergency duty. 
• Disperses crowd and cordons off restricted areas to prevent looting.
• During heavy cyclone there may be instances of local villagers rushing inside the port area, HOD 

Security may be prepared to meet such emergencies. 
• HOD Security and HOS Security shall frequently take rounds inside the port are to ensure that 

everything is in order and shall submit compliance to CMG.

•  Maintain roster of officers and staff for duty during 
cyclone and restoration period. 

•  As soon as the cyclone is confirmed to strike within 24 
hrs start preventive preparations.

•  Apprise the team the modus of operandi of parking and 
securing all equipment.

•  Transport all non-operating equipment to the 
designated parking place, and lock all movements. 
Close the doors and windows of operators cabins and 
electrical control rooms.

•  Form teams for safety and securing of all equipment 
and vital units.

•  With coordination with all Department HODs like Dry 
Cargo, Container Terminal, Liquid Terminal and HSE 
etc. pull out equipment one by one from operation and 
move to safe, designated parking area.

•  Instruct the leader of the team to be personally 
responsible and obtain feedback in writing, which may 
be submitted to CEO, after physical verification. 

• Ship loader and ship unloader shall be parked at the designated area, lower the locking bar into 
the slot in the jetty.

• In case of hydraulically operated rail clamp, lower them to hold on to the rail, and block all 
wheels mechanically.

• Securing each equipment before submitting the clearance to higher ups.
• All equipment shall be stopped the moment wind approaches 20mtrs/sec, raise the booms and 

latch them, tie up if latch is not reliable.
• Move to and position at the respective earmarked parking position and lock.
• Loading boom of stacker reclaimers should be lowered and latched at the parking position. 
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• Make necessary arrangements to secure roof sheets.
• In case of any difficulty to travel to the parking position lower the boom to the travelling rail, any 

one side and tie down with the rail. 
• Block the travelling wheels and slew wheels mechanically. 
• Additionally the rail mounted equipment may be tied to the rails by wire rope and clamps 

depending on the severity of the predicted cyclone.
• Tie down all raised conveyor belt to prevent dismounting, especially belt on the tippers of stacker 

reclaimer, ship loaders and open conveyor belts at Berth. 
• Do not use wire rope to tie down conveyor belt, also ensure to use gunny bags or old belt pieces 

between the belt and rope to prevent damage to the belts.
• Power supply to all points to be shut off after parking the equipment.
• Ensure that all lighting towers are lowered to minimize damage to them during cyclone.
• There shall be 3 level of inspection after the parking of all equipment by the leader of the 

anchoring team, HOS-ES and HOD-ES.
• Personally inspect all equipment (Ship unloaders, HMCs, ship loaders, Stacker Reclaimers, 

portliness, transistor etc. and satisfy the safety of the parking done.
• Parking done should as per the guide line of the manufactures.
• The hoppers at the berth shall be locked with the rails to prevent movements at high wind speed. 
• Remove all locomotives to the loco shed and block all wheels.
• Inspect the wagon tipplers/Tunnels and ensure the de-watering pumps are in working condition. 

The motors may be wrapped to ensure that water does not spoil the insulation in case of power 
failure and inundation. (Ensure to remove the wrappings before switching on)

• Ensure that no surface water make entry into the MCC tunnels etc, in coordination with ES-Civil.
• The indexers and Side arm chargers may be parked at the parking position and movements 

blocked. Arrange for switching off power supply to all equipments from the MCCs and Switch yard 
after they are parked.

• All DG sets to be made functional with adequate stock of fuel for at least 4 days of operation.
• The DG sets should be installed on high pedestal to prevent it from getting submersed in water.
• DG in the guest house, water supply system, signal station and CMC also need to be maintained.
• Provide all assistance to maintain power supply to colony and water pumping system. Keep 

adequate drinking water and dry food in the substation for all the staff on emergency duty. 
• All important Sub stations have to be manned during cyclone.
• Monitors the rendering of assistance for rescue of personnel. 
• Ensures the dept. group remains alert on duty for electrical isolation of equipment during 

an emergency. 
• Render all assistance for upkeep and restoration of water supply system. 
• Lead the group from the front to ensure prevention of damages. 
• Inspect the workshops and ensure the equipment are covered properly to save them from severe wind 

and water. (Temporary roof may be blown off, hence costly equipment may be wrapped with tarpaulin. 
• Personally inspect all ES auxiliary equipment.
• Render help to others who request for help, such as Civil and Railways.
• Ensure that all doors of transfer towers are closed and tied to prevent opening due to the gushing wind.
• On intimation of imminent cyclone have a second inspection of the port in Co-ordination with 

Head of all SBU’s.
• Get up to date condition from the all officers and workmen on duty.
• Ensure completion of cleaning of all roads culverts and drainages.
• If any work is left out take action to compete it within 24 hrs Or cyclone strike.
• Complete all necessary action to prevent flow of saline water into plain water storages.
• Confirm that all rainwater entry points to the Substations & tunnels are sealed.
• Offer all necessary assistance to HOD-ES for preventive actions.
• Be prepared for tackling inundation due to tidal water.
• When cyclone is confirmed keep contractors men stand-by, for emergency works during and 

immediately thereafter, men are not available. 
• Complete strengthening of shoreline, buildings and other civil works, including housing colonies.
• Keep adequate construction material for taking up emergency works during cyclone.
• Keep a set of engineers and workmen on stand-by duty for such works.
• Help Admin co-ordinate evacuation of port areas and to mobilize, collect and distribute 

relief material.
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• In coordination with HOD-ES, keep DG sets for the operation of tube wells.
• Coordinate with port railway officers for assistance they may require for preventive actions.
• In consultation with CMG keep adequate de-watering pumps operated with diesel engines. 
• Attend CMG meetings.
• All equipment shall be stopped the moment wind approaches 20mtrs/sec, raise the booms and 

latch them, tie up if latch is not reliable.
• Keep adequate construction material for taking of emergency works.

Position                      

Port Position                        

Alternative

Primary Support Team  

HOD – QHSE & F                              

HOS – QHSE & F

Position                      

Port Position                        

Alternative

Secondary Support 
Team 

HOD – Finance                            

HOS – Finance 

•  Re-check the vulnerable areas with respect to safety 
and environment.

•  Re-check for removal/securing of hazardous and 
toxic cargo.

•  Arrange all necessary arrangements (rescue, medical, 
safety, environment, fire) ready.

•  Liaison with mutual-aid partners for assistance.
•  Assist CEO/Executive Director (Corp. Affairs). 

as instructed.
•  Co-ordination with respective HOD/HOS with respect to 

emergency actions.
•  Ensure necessary action through CMG. Provide 

necessary assistance to CMG.
•  Assist with evacuation of all personnel except 

key personnel. 
•  Provide HSE & F facilities (Assist with rescue, 

evacuation, and other necessary arrangements).
• Set up casualty collection centre and arrange first aid posts.
• Arrange enough stock medicines, antidotes, oxygen, stretchers, keeping in mind that road and rail 

connectivity may be cut off for required period of time.
• Arranges additional medicine and equipment as required.
• Arrange a fully equipped ambulance in ready state.
• Make arrangements for mobile casualty to reach at incident sites and transporting for 

further treatment. 
• Immediately co-ordinate with mutual aids for necessary help/support if required.

•  Initiate action to keep cash as discussed with CEO.
•  Inform HODs about the procedure of issuing of cash. 
•  A separate Insurance Cell under an AGM finance is 

being formed to deal with all insurance matters.
•  As directed by CEO verigy validity of all insurance.
•  Issue circular to all HODs indicating the procedure to be 

followed for raising insurance claims.
•  Form seperate teams to handle the finance matters 

of each department so that all cash expenditure and 
accounts are properly maintained.
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Position                      

Port Position                        

Alternative

Primary Support Team  

HOD – HR & Admin                           

HOS – HR & Admin

Position                      

Port Position                        

Alternative

Incident Controller                     

HOD – LT                                         

HOS – LT 

•  Keep close liaison with CMC/CMG/HSE and perform 
coordination with the concurrence of CEO.

•  Keep enough staff and vehicles for emergencies.
•  All activities related to safety and shelter of all officers’ 

staff and staff colony is the responsibility of the 
administration and HR.

•  Issue instructions to all personnel to close all doors 
and windows and stay indoor during the actual 
cyclone period.

•  Opening of doors and windows will result in rushing of 
wind, force opening of other doors and windows and 
destruction of roof.

•  Circulate leaflets among all, including colony, on 
cyclone information. 

•  Coordinate evacuation of townships and people staying 
in low lying areas situation so warranted with the 
clearance from CEO.

• Make announcement to colony and nearby villages by Adani Foundation/Corporate affairs about 
the severity of the imminent cyclone and advice local population to move to safer shelters.

• Adani Foundation/Corporate affairs in coordination with local authorities to arrange for 
emergency drinking water and food materials to the evacuees.

• Liaison arrangements for shelters and food for evacuated persons.
• Collecting details of evacuated people. This will be necessary to settle claims, if any, 

at a later date.
• Consult Legal Advisor and obtain their advice for legalizing all the port’s actions.
• Coordinate with other field group (all departments) for food and drinking water for the persons 

engaged in cyclone duty and restoration work.
• Document all events and actions in coordination with other HODs for future reference.

•  Emergency team in contact with Central Control Room 
for necessary preparedness.

•  All concerned employees and contractual staff informed.
•  Contractor staff evacuated from the port and verified.
•  All personnel remaining in the port cautioned against 

venturing out during effective period
•  Transportation arranged for evacuation of emergency 

team if required. (Employees and contractual staff)
•  Emergency team to stay in continuous contact with 

other teams for emergency services  (such as QHSE & 
F, Security, other services) 

•  Liquid Control (CTF and VEG Oil) Co-ordinate with 
Marine Control for cyclone bulletins every 6 Hrs.

•  Stop all activities, remove all tanker lorries from Liquid 
Terminal and do not allow any tanker lorries to enter the 
Liquid Terminal area.

•  Vessels at berth are to be informed to keep main engine 
on stand-by at short notice for emergency cast-off in coordination with marine. 

• All equipment/computers in control to be covered and protected against water ingress due to 
heavy rain.

• All storage tanks’ shell and roof manholes to be boxed up. 
• Ensure flange joint connection are tightened.
• Ensure roads and pathways are cleaned and not obstruct for any vehicle movement during emergency.
• Jetty supervisor to ensure that no personnel are allowed on the jetty areas. 
• Jetty supervisor to brief all workers/labors to remain alert and nominated shelters. Only minimal 

mooring member to remain in the port and no worker/labour to be on the berth.  
• All hydra and jetty/technical vehicle to be parked in the safe shelter.
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Position                      

Port Position                        

Alternative

Incident Controller         

HOD – Railway                                

HOS – Railway 

Position                      

Port Position                        

Alternative

Incident Controller         

HOD – CT                               

HOS – CT 

•  All normal operations stopped. Only on emergency 
operations of evacuate of Locomotive and wagon 
shifting to safe places.

•  All equipment (Locomotive &wagons etc) to be parked 
at suitable railway yard.

•  Transportation arranged for evacuation of staff 
(employees and contractual staff)

•  Only Emergency team members to remain in the port.
•  2 vehicles stand-by near Railway building and FCC 

control room.
•  Following teams are nominated and tool talked for 

anticipated emergency action. 
    >   Loco Pilot
    >   Loco Maintenance
    >   Track Maintenance
    >   Signal Maintenance

•  Emergency team to stay in continuous contact with other teams for emergency services (such as 
QHSE & F, Security, other services) 

• To ensure all contracted and company staff apart from emergency team is evacuated.
• To communicate any pending evacuation from port to emergency team.
• To be in continues touch with marine control room and Railway control room.

•  Maintain close contact with Marine control for the 
status of the cyclone.

•  All employees concerned and contractual staff 
informed contractor staff evacuated from the port 
and verified.

•  All personnel remaining in the port cautioned against 
venturing out during effective period.

•  Empty containers not to be stacked more than 3 high. 
loaded containers can be stacked up to 4 high.

•  All hand held UHF/batteries, emergency torch, mobile 
phone fully charged for use in emergency in case of 
total power failure.

•  Operation to be suspended based on information 
of marine control.

•  Only emergency team to be available at site.
•  Power supply to all points to be shut off after parking 

the equipment.
• Ensure that all lighting towers are lowered to minimize damage to them during cyclone.
• All equipment shall be stopped the moment wind approaches 20mtrs/sec, raise the booms and 

latch them, tie up if latch is not reliable.
• There shall be 3 level of inspection after the parking of equipment.
• By the leader of the anchoring team, HOS-ES, HOD-ES.
• Personally inspect all equipment (Ship unloaders, HMCs, ship loaders, stacker reclaimers, trailer 

etc.) and ensure correct parking of equipment.
• Move the equipment to parked position.
• Travel and position to the respective earmarked parking position and lock.
• Loading boom of Stacker Reclaimers should be lowered and latched at the parking position. 
• In case of any difficulty to travel to the parking position lower the boom to the travelling rail, any 

one side and tie down with the rail. 
• Block the travelling wheels and slew wheels mechanically. 
• Additionally the rail mounted equipment may be tied to the rails by wire rope and clamps 

depending on the severity of the predicted cyclone.
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1 Ensure that all emergency teams and mobile first aid centre are ready for meeting 
emergencies, as planned. The salvage team at signal station must be ready.

2 Before switching off the power supply ensure all the DG sets are in working 
condition and enough fuel and operating personnel are in place. The DG Sets should 
be installed on high pedestal to prevent it getting submersed in water.

3 Ensure that no one venture out of the office or shelter if the speed of wind is more 
than 100kmph. Personnel in open may be thrown by force of wind.

4 During cyclone, no one should open doors or windows, force of wind will force open 
other doors and windows. Opened windows or doors cannot be closed and chances 
of roof lifting upwards are high.

5 An emergency team with adequate man power, tools and plants, portable welding 
sets and gas cutting sets with adequate ropes and other consumables shall be 
maintained during cyclone for rescue and salvage operation.  

6 Switch of power supply to all installations from the main power supply source. 
All important and vital installation shall be manned. 

The purpose of post cyclone activity is to resume port operation as early as possible.
If the eye of the cyclone has passed over the port, wait for complete passing of the rear cyclone 
before inspection. Confirm the same from the radar station/signal station.

a.  Collect the details of damages if any from HODs immediately.
b.  Ask all members of the CMG to immediately inspect their area of responsibility, along with their 

subordinate staff and officers and report their finding within 3 hrs. of ceasing of the heavy wind.
c.  Ask the HODs to submit preliminary estimate immediately, followed by detailed estimate. 
d.  HOD - Marine to be asked to complete the survey of channel and berth as quickly as possible, to 

resume shipping activity.
e. All required activities to resume port operations are to be discussed and finalized with HODs.
f. A department-wise detailed programme is to be drawn up to resume normal port operations.
g. Regular follow up to complete the work as programmed is to be done.
h. Emergency powers for procurement and award of contract are to be evoked.
i. HODs are required to submit the details and programs immediately.
j. Reports on condition of tugs and other port crafts, ship unloader, ship loaders, HMCs and other 

auxiliary equipments after thoroughly inspection by HOD.
k. All other cargo handling equipments like container handling equipment if any shall be inspected 

by HOD and detailed report to be obtained..
l. MCCs, Stacker  Reclaimers, Wagon tippler and Wagon tippler tunnel,
m. Conveyor belts, conveyor galleries, Locomotives, Rail load out system etc shall also be inspected 

carefully by HOD and reports to be obtained condition of Liquid berth and equipments and SPM.
n. Condition of all civil structures, Roads, Culverts and drainages and water supply system.
o. Ask all HODs to submit details to HOD - Finance to process insurance claims.
p. Coordinate the CSR activities. 
q. Keep contact with District Collector and local state Govt. official and offer all possible help for 

rehabilitation of displaced villagers. 
r. Inform all stockholders regarding all clear & restoration of the port operation. Also inform the 

same to the corporate office.
s. Confirm the termination of the emergency after the threat is over. 
t. Lead the Crisis Management Group for early restoration of facilities and resume port activities.

Site-Main Controller - CEO/Executive Director (Corp. Affairs)

C     During cyclone till dissipating

D     Post cyclone stage: Recovery, insurance, restoration & relief
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Incident Controller: HOD – Marine  [Marine & SPM]
a.  Marine – HOD shall immediately arrange for survey of channel and berth and inform the 

condition to CEO/COO, Who in turn inform the corporate office and stake holders.
b.  Restoration work if any may be done in association with Head ES.
c.  Shall check the navigational aid system take action for rectifications if required
d.  Check all tugs and mooring crafts and they should be made fully functional as quickly as possible. 

a. Checking both mooring hawser assemblies and replace the components as required.
b. Replacements of both 9” PP pick ropes of mooring hawsers.
c. Inspection of each floating hoses on both floating hose strings.
d. Underwater inspection of each individual hoses on both subsea hose string and 

subsea umbilical.
e. Underwater inspection of all deep sea floats for their integrity.
f. Checking subsea hose strings configuration at low and high tide.
g. Verifying chain angle of all six anchor chains to be within limits, at low and high tide.
h. SPM buoy body inspection – integrity of seal on all hatches and doors. 
i. Operational check of all navigational and safety equipment.
j. Carry out the system pressure test from floating hose string end to PLEM valve up to 15 bars and 

hold for 3 hours. Visual check by divers for any abnormalities on floating hoses and subsea hoses.
k. Carryout “Free Span and Lateral displacement” survey of subsea pipeline and provide support 

wherever necessary i.e. if it is beyond recommended allowable span.

SPM

Incident Controller: HOD – ES (MPT & WB)
a. Shall immediately depute the electrical engineer to have an update of power supply.
b. In case of power outage, coordinate with Electrical supply authorities for restoration 

of power supply
c. If power is available, and MCCs are O.K, charge MCCs one by one after thorough checking. 
d. Depute the same team which has parked the equipment to release the equipment for operation 

after removing all blockages.
e. If any equipment is found to be damaged report the matter to higher ups and take action for 

early repair or decommissioning.
f. Do not start operating, until all parking locks & additional tie-ups are removed
g. Equipments also can be charged one by one after charging the MCCs after obtaining written 

clearance from the engineer in charge.
h. Ensure that the equipments electrical system is perfect before charging. Keep records 

of all measurements.
i. Inspect the tunnel and dewater the accumulated water. 
j. Inspect all electrical and mechanical system thoroughly before trial run.
k. All lighting towers which were lowered to be raised up.
l. Damaged street lights and damaged internal lighting system to be repaired and 

re-commissioned.
m. All belt clamping/tie-up must be removed before trial run of conveyors.
n. Arrange for de-watering of tunnel with diesel pump if power supply is not readily available. 
o. Ensure all DG sets works till normal power supply is resumed.
p. Inspect the water supply system and take all action to establish normal water 

supply immediately. 
q. In case of any difficulty, bring it to the notice of CEO/Executive Director (Corp. Affairs) 

(Corp. Affairs). 
r. In case of water logging, arrange diesel pumps and pump out water.
s. Drainage system if damaged should be repaired immediately.
t. Inspect all roof tops and if any roof is blown off, take action for replacement.
u. Coordinate with Admin/HR for clean-up activities.
v. HODs of West Basin will assist the Head – West Basin.
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 Primary support team: HOD – HR & Admin
 a. Shall take up rehabilitation work of port colony.
 b. Take all actions necessary to rehabilitate the officers and staff of the port.
 c. Coordinate with civil department to clean up the colony and premises.
 d. Arrange for provisions till normalcy is established.
 e. Food arrangements to people on resumption work to be coordinated.

 Primary support team: HOD – QHSE&F
 a. Assist to CEO/Executive Director (Corp. Affairs) 
 b. Assess damage (human) and send for further treatment.
 c. Assess the property damage and prepare report in consultation with concern department.
 d. Assist all HODs with restoration.
 e. Arrange for environmentally safe disposal of post emergency generated effluents/waste.
 f. Updating DMP based on faced natural calamities.

 Secondary support team: HOD – Commercial 
 a. Shall inspect all stores and estimate loss or damages if any and take immediate action   
  for re-equipping the items.
 b. Coordinate with all HODs for requirements of consumables and spares.  
 c. Discuss with CEO/Executive Director (Corp. Affairs) to ease norms of procurement for   
  immediate supply of stores. 
 d. He shall help HOD Commercial for procuring the items necessary for cyclone damage   
  repairs. Post Cyclone

 Incident controller: HOD – Railway             
 a. Shall depute teams of staff to check the condition of all railway track and track   
  electrification and signalling system. 
 b. Contractor shall be instructed to depute adequate numbers of teams to survey the   
      entire railway lines and system and submit feedback within the shortest possible time
  (fix the time period for feedback)
 c. Condition shall be reported to CEO/Executive Director (Corp. Affairs) (Corp. Affairs) and  
  take action to repair and resume operations.
 d. If track electrification is damaged, coordinate with Indian Railways to press in diesel   
  locos till the electric line is repaired, and resume operation with conventional signalling. 
 e. Any help for repair and decommissioning may be taken from HOD - ES.
 f. He shall also inspect the Locomotives of the Port, and arrange for trial running to put   
  them into operation.
 g. Inspect the Locomotives of the Port, and arrange for trial running to put them 
  into operation. 

 Incident controller: HOD – Operations [DC (MPT & WB), CT, LT]
 a. Shall inspect all areas along with concerned HODs to estimate loss and damages if any.  
  Prepare report and submit to CEO.
 b. The condition of stored hazardous/toxic cargo to be inspected along with HSE and   
  immediate action as advised by HSE to be taken up. 
 c. Deploy men and equipments to segregate and salvage all cargo.
 d. Coordinate with ES HOD, for assistance in de-watering and plot/shed repairs. 
 e. Discuss with CEO/Executive Director (Corp. Affairs) and HODs for resumption of partial  
  or full operations.
 f. Take all actions for early resumption of port activities.
 g. Coordinate with HOD - Marine to resume shipping operations.
 h. Coordinate with HOD - Finance for insurance claims.
 i. All costly and critical materials are stacked  properly to avoid loss due to 
  wind or water inundation.
 j. Estimate the losses and damages along with BD and inform CEO/Executive Director   
  (Corp. Affairs).
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 Secondary support team: HOD – Finance & Accounts
 
 Insurance  claims            
 a. All HODs to prepare loss and damage list and estimate the costs of rectification and submit  
  the same to HOD - Finance, who is the nodal officer for claiming insurance, with copies   
     to CEO/Executive Director (Corp. Affairs) (Corp. Affairs). The details shall contain 
  photograph also.
 b. Shall coordinate with insurance company to arrange the surveyor as quickly as possible, so  
  that rectification work can start immediately.
 c. May coordinate with all HODs to prepare additional documents if required.
 d. May collect the details of claims with supporting documents from HODs in a time frame to   
  be fixed by him for early settlement of all claims.
 e. Timely submission of insurance claims necessary for claiming losses.

 Primary support team: HOD – Security
 a. Restoration of road traffic & port entry system from and to the port  disrupted due 
  to the cyclone.
 b. Shall be well versed with all road communication of the area. 
 c. Shall coordinate with local administration/State administration to clear the roads in   
  consultation with Corporate Affairs.
 d. Port may also be required to engage men and machine to Clear the road blockages.

 Secondary support team: CSR HOD – Adani foundation [General    
 Responsibilities]
  The company has a social responsibly to save the life and property of the people living in the  
  peripheral areas. This work involves the following activities. These activities may be done in 
  association with local administration.
 a. Inform the public by public announcement the danger level of the cyclone and its effects   
  and consequences.
 b. Leaflets are to be circulated about the danger level.
 c. If Tidal inundation is expected the villagers may be informed of the consequences.
 d. Request them to move to safer places to escape from heavy wind and tidal actions.
 e. Moving to Cyclone shelter is the best option. If cyclone shelter is not nearby, they may be   
  asked to move to permanent structures available nearby. Provide them all assistance 
  for evacuation.
 f. Provide the villagers adequate dry food (chuda, gudo, biscuits, baby food etc.) items and   
  potable water in adequate quantity.
 g. Water tankers with potable water may be kept stand-by. 
 h. Services of medical team may be extended to the peripheral villages with necessary   
  medicines and first aids.
 i. Advise them to remain indoors during cyclone.
 j. After the cyclone there may be shortage of food and water.
 k. Water has to be provided for their basic needs till normalcy is established.
 l. Start community Kitchens to provide them with food.
 m. Help in rehabilitation of all displaced people in coordination with local Govt. 
  Agencies and NGOs.
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Position                      

Port Position                        

Alternative

Secondary Support 
Team in-charge - 
Telecommunication

Position                      

Port Position                        

Alternative

Secondary Support 
Team in-charge - IT

•  Take charge of all communication systems of fixed 
and portable.

•  Ensure availability of sufficient numbers of electronic 
communication equipment to the port control station, 
Base Control and anywhere else as necessary.

• Take charge of all necessary communication system.
• Take all necessary back up of data.
• Assess damage of assets and restore

• Checklist for CEO/Executive Director (Corp. Affairs)
• Following Checklists prepared which shall be used at the time of declaration of Cyclone. 

Checklist – 1 CEO/Executive Director (Corp. Affairs) (Corp. Affairs)

Checklist – 2 Marine Services

Checklist – 3 Engineering Services

Checklist – 4 Dry Cargo

Checklist – 5 Liquid Terminal

Checklist – 6 Container Terminal

Checklist – 7 HR & Admin

Checklist – 8 Security

Checklist – 9 Railway Services

Checklist – 10 West Basin

Checklist – 11 QHSE&F

E     Checklist
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CEO - Emergency Preparedness

Cyclone-Check List

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency Control Room established at suitable location with 
communication facilities

2 All teams have reported their readiness for dealing with 
emergencies.

3 Testing of communication (PA System, Mega phones, VHF, UHF and 
Landline) with all on site Emergency Control Rooms.

4 Assess the situation and declare emergency.

5 Alarms sounded followed by verbal order by PA system.

6 Evaluate transportation/evacuation/food arrangements.

7 Confirm readiness of medical facilities.  

8 Liaise with government bodies, other stake holders and mutual aid, 
partners for providing support if necessary.

9 Obtain status of situation from the government Emergency Control 
Room and disseminate information.

10 All high value assets such as cranes, RTG"s, RMQC, GSU"s, Tugs, 
Craft, Railway Locos, Dredgers, Stacker, reclaimers are secured.

11 All vehicles topped up with fuel.

12 Walkie Talkie sets fully charged along with spare charged batteries.

13 Emergency numbers to be kept with all emergency vehicles 

14 List of emergency contacts & suppliers.

15 All non-essential persons have been evacuated from the port.

16 Roads and pathways are clear for emergency movement. 

17 All departments are maintaining a diary noting down action taken. 

18 Reports on condition of Tugs and other Port crafts, ship un loader, 
ship loaders, HMCs and other auxiliary equipments after thoroughly 
inspection by HOD.

19 Condition of Oil berth and equipments and SPM.

During Effective Period

1 All personnel notified against venturing out during effective period, 
All personnel to remain indoor, observant and be alert.

2 Take frequent updates from departments for any damage to property 
or injury to personnel.

3 Provide necessary support by on site emergency team.

After Effective Period

1 Announcement to be made declaring end of emergency or PA 
system and other means of communication.

2 Advise emergency teams to carry out on-field assessment.

3 Personnel to be advised not to enter damaged buildings/structures.

4 Launch search and rescue operations for missing personal.

5 Get reports on causalities and injuries to personnel. Arrange for medical 
assistance. 

6 Carry out assessment of damage to property and all high value assets within 
the port including ships.

7 Reports to be consolidated with photographs from all departments for 
insurance claims.

8 Gradual resumption of port operation.
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Marine Services - Emergency Preparedness 

Level - 1  When cyclone is 1000 km away from Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency team formed for dealing with the emergency

2 Emergency team is in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the following tasks:
develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and recovery 
operations

4 All concerned employees and contractual staff informed.
All personnel notified against venturing out during effective period.

5 A team is formed to identify and removal of items from jetty which 
may fall into sea due to strong wind such as life buoy with stand, 
gangway etc.

6 Electric equipment at jetty/Tug berth covered and protected against 
water ingress.

7 If flood as consequence of Cyclonic Storm/Hurricane is anticipated, 
Oil Spill Management Plan is activated.

8 Drinking water (10 bottles of 20 ltr) and dry non perishable food 
available at Marine Building.

9 6 Nos of raincoats, charged emergency torches, 2 battery operated 
torches with spare batteries, 6 life jackets, ropes (50 meters x 6), life 
buoys available for emergency use.

10 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

11 List of emergency contacts & suppliers available.

SPM

1 SPM Floating Hose to be flushed and removed 3 days before 
predicted arrival of cyclone. The Hoses may be brought to South 
Basin.

Tugs/Marine Police & Coast Guard Crafts

1 Tugs ME to be kept at short Notice to meet any emergency situation.

Marine Control (MMPT & WB)

1 WB Marine Control to issue cyclone bulletins every 6 Hrs.

2 Vessel at berth and at anchorage informed about cyclone warning.

3 Vessels at berth are informed to keep Main Engine stand-by at short 
notice for emergency castoff.

4 All equipments/computers in MMPT control covered and protected 
against water ingress due to heavy rain.

5 All hand held UHF/batteries, emergency torch, mobile phones are fully 
charged for use in emergency incase of total power failure.

Jetty Supervisor

1 Jetty supervisor to ensure all lines of vessels at berth are always kept taught.

2 Jetty Supervisor briefed all mooring crew to remain alert, careful and to 
move in pairs. No Mooring Crew to stand close to the berth.

3 All Hydra and jetty/technical vehicles parked at safe shelter.
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Marine Services - Emergency Preparedness 

Level - 2 When cyclone is 500 km away from Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Appropriate storm warning signal hoisted (as per GMB instruction)

2 Emergency team to be in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the following 
tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and recovery 
operations

4 All concerned employees and contractual staff informed. 
Contractor informed to evacuate their staff. 
All personnel notified against venturing out during effective period.

5 All operations must be stopped and personnel moved to a safe 
location from where they can be evacuated. 
Transportation arranged for evacuation of staff (employees and 
contractual staff)

6 Team is formed to identify and remove items which may fall into the 
sea due to strong wind, from the jetty, such as life buoy with stand, 
gangway etc.

7 Electric equipment at jetty/tug berth covered and protected against 
water ingress.

8 Material & equipment that cannot be moved are covered.

9 All loose items on jetty are secured.

10 If flood as consequence of cyclonic storm/hurricane is anticipated, 
ensure Oil Spill Management Plan is activated

11 Drinking water (10 bottles of 20 ltr) and dry non perishable food 
available at Marine Building.

12 Arrangement made for stand-by vehicle.

13 Vessels at berth to be casted off if wind speed > 30 Kts with 
HOD permission.

14 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

Tugs/Marine Police & Coast Guard Crafts

1 Tugs Main Engine kept at short Notice to meet any emergency situation.

Marine Control (MMPT & WB)

1 WB Marine Control to issue cyclone bulletins every 6 Hrs.

2 WB Marine Control to send cyclone bulletin SMS from 3 day before 
predicted arrival of cyclone.

3 All vessel at berth and at anchorage  are informed about cyclone 
warning.

4 Vessels at berth are to be informed to keep Main Engine on stand-by 
for emergency castoff, at short notice.

5 All equipments/computers in MMPT control to be covered and 
protected against water ingress due to heavy rain.

6 All hand held UHF/batteries, emergency torch, mobile phone to be fully 
charged for use in emergency incase of total power failure.
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Marine Services - Emergency Preparedness 

Level - 3 A day before when the cyclone is to strike 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Appropriate storm warning signal hoisted (as per GMB instruction)

2 Emergency team in contact with Central Control Room for necessary 
preparedness.

3 All concerned employees and contractual staff informed.
Contractor staff evacuated from the port and verified,
Contractor informed to evacuate their staff. 
All personnel notified against venturing out during effective period.

4 All operations must be stopped and personnel moved to a safe 
location from where they can be evacuated
Transportation arranged for evacuation of staff (employees and 
contractual staff)

5 Electric equipment covered and protected against water ingress.

6 Electric equipment at jetty/Tug berth covered and protected against 
water ingress.

7 2 pilot vehicles stand-by near marine canteen shelter.

8 Drinking water (10 bottles of 20 ltr) and dry non perishable food 
available at Marine Building.

9 Vessels at berth to be casted off if wind speed > 30 Kts with HOD 
permission.

10 Adequate no of raincoats, charged emergency torches, battery 
operated torches with spare batteries, life jackets, ropes , life buoys  
to be kept on stand-by for emergency use.
Raincoats- 6 nos, gumboots- 6 nos, helmets- 6 nos, gantline- 50 
meter x 6 nos available.

11 All work permits revoked.

12 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

13 List of emergency contacts & suppliers available.

Tugs/Marine Police & Coast Guard Crafts

1 MMPT Tugs anchored in South Basin (west of turning circle).

2 Marine Police & Coast Guard Crafts secured at Ro Ro.

3 West Basin Tugs secured at WB4.

4 Doors and hatches on Tug's upper deck kept closed.

5 Tugs Main Engine kept on stand-by to meet any emergency 
situation.

Jetty Supervisor

1 Jetty supervisor to ensure that all lines of vessels at berth are always kept 
taught. Vessel to be instructed to double up mooring lines, if required.

2 Jetty Supervisor to brief all mooring crew to remain alert, careful and should 
move in pairs. No Mooring Crew to stand close to the berth.

3 All Hydra and jetty/technical vehicle to be parked at safe shelter.
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Marine Control (MMPT & WB)

1 WB Marine Control to issue cyclone bulletins every 6 Hrs.

2 WB Marine Control to send cyclone bulletin SMS to all concerns.

3 All vessel at berth and at anchorage  are informed about cyclone warning.

4 All vessels informed to keep Main Engine Sby at short notice. 

5 All equipments/computers in MMPT control covered and protected against 
water ingress due to heavy rain.

6 All hand held UHF/batteries, Emergency torch, Mobile Phone fully charged 
for use in emergency incase of total power failure.

7 MMPT and WB Radar/VHF Antennas are secured properly to prevent 
damage.

Jetty Supervisor

1 Jetty supervisor to ensure that no personnel are allowed on the Jetty areas.

2 Jetty Supervisor to brief all mooring crew to remain alert and nominated 
shelters. Only minimal mooring crew member to remain in the port and no 
Mooring Crew to be on the berth. 

3 All Hydra and jetty/technical vehicle parked at safe shelter.

During Effective Period

1 All personnel notified against venturing out during effective period.

2 All personnel to remain indoor, observant and be alert.

3 DPC, MMPT Marine Control Officer and data entry operator to take shelter 
in New Marine Building with all hand held VHF, UHF, emergency light  and 
mobile phones.

4 People ( Employees and Contractors ) advised not to take shelter near old or 
damaged buildings or near tress.

5 All doors and windows of buildings kept shut.

6 Avoid top floor of buildings. Stay close to ground floor.

After Effective Period

1 Assess damage to equipments, building and unsafe condition.

2 Initiate restart process.

Engineering Service-MPT - Emergency Preparedness 

Level - 1  When cyclone is 1000 km away from Mundra 

Sr. No. Activity Yes No Remarks

1 Engineering Service-MPT Emergency team formed for dealing with 
the emergency

2 Emergency team is in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the following tasks:
develop an overview of the situation
identify tasks to be undertaken
identify resources available for tasking
determine gaps in information and resources
access expert advice as required
develop and implement tactical plans for response and recovery 
operations

4 People are made aware of do’s and don’ts before, during and after 
Cyclone

part of training. 
List of do’s and 
don’ts enclosed
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Note : At the time of cyclone & tsunami warning , priority to be given to worker, technician working on jetty or below jetty. 

5 A backup team is formed to identify potential flying objects 
(Roofing, sheeting, temp sheds  etc.) and secure/remove them.                                                                                                            

Team will com-
prise of backup 
and stevedoring 
shift Incharge 
from DC, shift 
Incharge of ES 
and safety.

6 Connection of all the electrical equipment/appliances are checked 
and if not required the same are disconnected. Electrical supply/
connection for all the unwanted items are disconnected

7 Portacabins to be secured properly and relocation of electronic 
equipment from various porta cabins to designated location . Note 
: Equipment which are prone to be affected by cyclone should 
properly secured or tied such as pota cabin etc

8 Following team of ES-MPT are nominated and tool talked for anticipated 
emergency action. 
A) Shift Inch rage- Electrical ES-MPT ( For LT , Dry Cargo & Common SBU )
B) Shift Inchrage-Mechanical ES-MPT  ( For LT , Dry Cargo & Common SBU )                                                                                                  
C) Shift Inchrage-Civil ES-MPT ( For LT , DRY Cargo & Common SBU )

9 Coordination with labour contractors for making necessary 
arrangements towards evacuation of labours (Approx. 400 No’s)  
deployed at  FCC , Conveyor ,Jetty , Steel Yard & Liquid terminal  . 
Actual evacuation to be done only after port shutdown is declared 
from CEO office.

List of average 
manpower in 
port on normal 
operation day is 
enclosed

10 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc.

11 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

12 List and contact details of customers ,contractors and port 
emergency contacts. Refer List

ES-MPT Coordination desk 

1 To circulate cyclone bulletins (issue by Martine Control)  every 12 Hrs to all 
external contractor

2 To appraise ES-MPT shift Incharge every 12 hrs who in turn will appraise their 
reportees & colleagues.

3 All emergency equipment such as de-watering pump to be maintained up to 
operational condition .  Hand held VHF/batteries, Emergency torch, Mobile 
Phones are fully charged for use in emergency in case of total power failure.

ES MPT  -HOS

1 Respective ES-MPT-HOS  to ensure that all the arrangement for 
securing Cranes/Mobile Equipment is in order.

2 Respective ES -MPT-HOS  in coordination with emergency team  to 
appraise the contracted labour supervisor at jetty and backup of the 
developments.

3 Pictorial records of the sequence of events and preparedness ( For 
Insurance Purpose) to be maintained

For insurance 
purpose
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Engineering Service -MPT - Emergency Preparedness 

Level - 2 When cyclone is 500 km away from Mundra 

 Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 ES-MPT  squeezes to bare essential maintenace activity  with limited 
resources to ensure quick rap up.

2 ES-MPT Emergency team to be in contact with Central Control Room 
for necessary preparedness.

3 Mobile harbour cranes & Goliath cranes is properly parked and 
lashed in boom down condition. .

4 Appropriate team of technical staff is deployed for anticipated 
emergency action. 
A) Shift Incharge
B) Engineers/Technician

5 Material & equipment that cannot be moved are covered.

6 All loose items on jetty/backup are secured.

7 Nomination of Emergency response vehicles (2 No's) 

8 All work permits revoked. Work at height is stopped and not permitted.

9 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

ES-MPT Coordination desk 

1 To circulate cyclone bulletins (issue by Martine Control)  every 12 Hrs 
to all external contractor .

2 To inform all contracted and company staff about cyclone to 
evacuate their staff.

3 To take feedback of evacuation process and highlight progress/issues 
emergency team.

4 To check all hand held VHF/batteries, Emergency torch, Mobile 
Phones are fully charged for use in emergency in case of total power 
failure.  Emergency equipment such as DG Set , de-watering pump , 
hydra , excavator , forklift to be maintained & operational condition.

5 All computers/peripherals in MPT control to be covered and 
protected against water ingress due to heavy rain.

ES-MPT HOS

1 Respective ES-MPT-HOS to ensure that all the arrangement for 
securing Cranes/Mobile Equipment is in order.

2 ES-MPT-HOS  in coordination with emergency team  to instruct the 
contracted labour supervisors at jetty and backup to ensure proper 
and adequate evacuation of labours and their staff

3 Keep pictorial records of the sequence of events and preparedness( 
For Insurance Purpose)

For insurance 
purpose

 Engineering Service -MPT - Emergency Preparedness 

Level - 3 A day before when the cyclone is to strike 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 All normal operations stopped. Only emergency operations (securing 
of MHC/Goliath/LMC/ equipment/Hoppers/dumpers/trailers) to be 
continued. 

2 Cranes are parked at safe locations with lowered and secured booms.
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3 All mobile truck loading hoppers at Jetty are arrested at their wheels 
to prevent horizontal movement due to wind and secured from its 
top by arranging guy ropes.

4 ES-MPT Emergency Response team having nominated  member of  FCC 
control room , DG House substation  , Workshop , ES-MPT coordination 
desk is handy with VHF sets , Emergency Torches, Rain Coat. 

5 Central control room (Adani House) issues Port closure notice 

6 All equipment (Pay loaders/excavators  etc. ) to be parked at OSY 10 
or nominated OSY with full fuel.

7 All dumpers/Trailers to be parked at OSY 5/nominated place with 
full fuel.

8 All godown gates are kept closed.

9 Transportation arranged for evacuation of staff (employees and 
contractual staff)

10 Emergency Kit, Food supplies and drinking water checked and tested.

11 Communication mediums like VHF, Mobile phones and PA systems 
checked and tested

12 Only Emergency team members to remain in the port.

13 2 pilot vehicles stand-by near Tug berth building and FCC control room.

14 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

15 Shall immediately depute the electrical engineer to have an update 
of power supply.

16 Ensure that the equipments electrical system is perfect before 
charging. Keep records of all measurements.

17 Ensure all DG sets works till normal power supply is resumed.

18 In case of power outage, Coordinate with Electrical supply 
authorities for restoration of power supply

19 Drainage system if damaged should be repaired immediately. 
Inspect all roof tops and if any roof is blown off, take action for replacement.

20 Neceesary required sand bag to be kept as a send by to support the 
roof sheets. 

ES-MPT Coordination desk  

1 To circulate cyclone bulletins (issue by Martine Control)  every 12 Hrs to all 
external contractor .

2 To ensure all contracted and company staff apart from emergency response 
team is evacuated.

3 To highlight any pending evacuation from port to emergency team.

4 To be in continues touch with marine control room and FCC control room.

During Effective Period

1 All personnel notified against venturing out during effective period.

2 All personnel to remain indoor, observant and be alert.

3 Emergency team members, shift manager and coordination desk 
personnel t take shelter in their respective control rooms with all 
hand held VHF, UHF, emergency light  and mobile phones.

4 People ( Employees and Contractors ) advised not to take shelter 
near old or damaged buildings or near tress.

5 All doors and windows of buildings kept shut.

6 Avoid top floor of buildings. Stay close to ground floor.
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After Effective Period

1 Take headcount of all the personnel. (FCC , Steel Yard, Jetty , tug 
berth building & Liquid terminal)

2 Examine walls, floors, doors, staircases and windows to make sure 
that the building is not in danger of collapsing 

3 Attend to injured persons and give them first aid, if possible. Also 
inform the hospital if anyone is injured, stating the type and extent 
of injury. 

4 Assess damage to equipment, resources and cargo.

5 Initiate restart process.

6 Photographs to be taken for assessing damages to cargo and 
property for insurance.

For insurance 
purpose

7 Inspect all electrical and mechanical system thoroughly before 
Trial run.

8 All lighting towers which were lowered to be raised up.

9 Damaged street lights and damaged internal lighting system to be 
repaired and recommissioned.

10 All belt clamping/tie-up must be removed before trial run 
of conveyors.

Dry Cargo - Emergency Preparedness 

Level - 1  When cyclone is 1000 km away from Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Dry Cargo Emergency team formed for dealing with the emergency

2 Emergency team is in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the following 
tasks:
develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and recovery 
operations

4 People are made aware of do’s and don’ts before, during and 
after Cyclone

part of training. 
List of do’s and 
don’ts enclosed

5 A backup team is formed to identify potential flying objects 
(Roofing, sheeting, temp sheds  etc.) and secure/remove them.

Team will com-
prise of backup 
and stevedoring 
shift Incharge 
from DC, shift 
Incharge of ES 
and safety.

6 Connection of all the electrical equipment/appliances are cheked 
and if not required the same are disconnected. Electrical supply/
connection for all the unwanted items are disconnected

7 All non-operating godowns gates closed.
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8 Cargo secured inside warehouse and Open Plots. Tarpaulin sheets 
kept ready where ever fertilizer and agri cargo stored. An inventory 
to cover 3 Lakh MT of cargo to be maintained.

9 Steel cargo is properly stored and lashed. In case of rain or heavy 
storm sand to be reinforced with sand bags for securing of cargo 
from sliding.

10 All Spare equipment (Pay loaders/excavators  etc. ) parked at  
OSY 10. In case of occupancy of OSY10, suitable open yard to be 
nominated. 

11 All Spare dumpers/Trailers to be parked at OSY 5/nominated place.

12 Portacabins to be secured properly and relocation of electronic 
equipment from various porta cabins to designated location

13 Following team of operators are nominated and tool talked for 
anticipated emergency action. 
A) Crane Operators- 3 No’s 
B) Loader Operators - 6 No’s
C) excavator operators - 4 Nos.
D) Forklift operators- 2 No’s 

List of average 
manpower in 
port on normal 
operation day is 
enclosed

14 Coordination with labour contractors for making necessary 
arrangements towards evacuation of labours (Approx. 650 No's) , 
Drivers (150 No's) , Surveyors (120 No's) and Equipment Operators 
(75 No's) deployed at  FCC , Maruti , Steel Yard, Stevedoring and 
Backup . Actual evacuation to be done only after port shutdown is 
declared from CEO office.

15 Drinking water (10 bottles of 20 litre) and dry non perishable food 
available for 30 people (2 days) at Tug berth building and FCC 
control room

16 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc.

17 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

18 List and contact details of customers ,contractors and port 
emergency contacts.

Dry Cargo Coordination desk 

1 To circulate cyclone bulletins (issue by Martine Control)  every 12 Hrs to all 
external customers .

2 To appraise Jetty /Backup and FCC shift Incharge every 12 hrs who in turn 
will appraise their reportees.

3 All hand held VHF/batteries, Emergency torch, Mobile Phones are fully 
charged for use in emergency in case of total power failure.

Dry cargo Shift manager

1 DC Shift Manager to ensure that all the arrangement for securing 
Cranes/Mobile Equipment is in order.

2 DC Shift Manager in coordination with emergency team  to appraise 
the contracted labour supervisor at jetty and backup of the 
developments.

3 Keep pictorial records of the sequence of events and preparedness 
( For Insurance Purpose)

For insurance 
purpose

Disaster Management Plan    37

 
         1134



Dry cargo - Emergency Preparedness 

Level - 2 When cyclone is 500 km away from Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Dry cargo operations squeeze to bare essential productivity with 
limited resources to ensure quick rap up.

2 Emergency team to be in contact with Central Control Room for 
necessary preparedness.

3 All jetty operations to stop if wind speed exceeds 30 Knots or heavy 
rainfall occurs.

4 All non operational godown gates  kept closed.

5 Cargo secured inside warehouses and Open Plots. Cargo covered 
near gates inside warehouses.

6 Steel cargo is properly stored and lashed. In case of rain or heavy 
storm sand to be reinforced with sand bags for securing of cargo 
from sliding.

7 All spare equipment (Pay loaders/excavators  etc. ) parked at OSY 10 
or nominated OSY.

8 All Spare dumper/Trailers parked at OSY 5/nominated place.

9 Following team of operators is deployed for anticipated emergency 
action. 
A) Crane Operators- 3 No’s 
B) Loader Operators - 6 No’s
C) Excavator operators - 4 Nos.
D) Forklift operators- 2 No’s

10 Material & equipment that cannot be moved are covered.

11 All loose items on jetty/backup are secured.

12 Nomination of Emergency response vehicles (2 No's) 

13 Vessels at Berth prepared for emergency cast off.

14 All work permits revoked. Work at height is stopped and not 
permitted.

15 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

Dry Cargo Coordination desk 

1 To circulate cyclone bulletins (issue by Martine Control)  every 12 Hrs to all 
external customers .

2 To inform all contracted and company staff about cyclone to evacuate their staff.

3 To take feedback of evacuation process and highlight progress/issues 
emergency team.

4 To check all hand held VHF/batteries, Emergency torch, Mobile Phones 
are fully charged for use in emergency in case of total power failure.

5 All computers/peripherals in MPT control to be covered and 
protected against water ingress due to heavy rain.

Dry Cargo Coordination desk 

1 DC Shift Manager to ensure that all the arrangement for securing Cranes/Mobile 
Equipment is in order.

2 DC Shift Manager in coordination with emergency team  to instruct the 
contracted labour supervisors at jetty and backup to ensure proper and 
adequate evacuation of labours and their staff

3 Providing other dept. including safety, security, etc. mobile equipment and 
vehicles as per requirement given by them.

4 Keep pictorial records of the sequence of events and preparedness( 
For Insurance Purpose)

For insurance 
purpose
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Dry cargo - Emergency Preparedness 

Level - 3 A day before when the cyclone is to strike 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 All normal operations stopped. Only emergency operations (securing 
of MHC/Goliath/LMC/ equipment/Hoppers/dumpers/trailers) to be 
continued.

2 Cranes are parked at safe locations with lowered and secured 
booms.

3 All mobile truck loading hoppers at Jetty are arrested at their wheels 
to prevent horizontal movement due to wind and secured from its 
top by arranging guy ropes.

4 FCC control room and DC coordination desk is handy with VHF sets , 
Emergency Torches, Rain Coat. 

5 Central control room (Adani House) issues Port closure notice 

6 All equipment (Pay loaders/excavators  etc. ) to be parked at OSY 10 
or nominated OSY with full fuel.

7 All dumpers/Trailers to be parked at OSY 5/nominated place with full 
fuel.

8 All godown gates are kept closed.

9 Transportation arranged for evacuation of staff (employees and 
contractual staff)

10 Emergency Kit, Food supplies and drinking water checked and tested.

11 Communication mediums like VHF, Mobile phones and PA systems 
checked and tested

12 Only Emergency team members to remain in the port.

13 2 pilot vehicles stand-by near Tug berth building and FCC control room.

14 Following team of operators remain at stand-by  ( at Tug Berth 
building) for emergency action. 
A) Crane Operators- 3 No’s 
B) Loader Operators - 6 No’s
C) excavator operators - 4 Nos.
D) Forklift operators- 2 No’s

15 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

16 All costly and critical materials are stacked  properly to avoid loss 
due to  Wind or water inundation.

Dry Cargo Coordination desk 

1 To circulate cyclone bulletins (issue by Martine Control)  every 12 Hrs to all 
external customers .

2 To ensure all contracted and company staff apart from emergency team is 
evacuated.

3 To highlight any pending evacuation from port to emergency team.

4 To be in continues touch with marine control room and FCC control 
room.

During Effective Period

1 All personnel notified against venturing out during effective period.

2 All personnel to remain indoor, observant and be alert.

3 Emergency team members, shift manager and coordination desk 
personnel t take shelter in their respective control rooms with all 
hand held VHF, UHF, emergency light  and mobile phones.
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4 People ( Employees and Contractors ) advised not to take shelter 
near old or damaged buildings or near tress.

5 All doors and windows of buildings kept shut.

6 Avoid top floor of buildings. Stay close to ground floor.

After Effective Period

1 Take headcount of all the personnel. (FCC, backup, steel yard, jetty & 
tug berth building)

2 Examine walls, floors, doors, staircases and windows to make sure 
that the building is not in danger of collapsing 

3 Attend to injured persons and give them first aid, if possible. Also 
inform the hospital if anyone is injured, stating the type and extent 
of injury. 

4 Assess damage to equipment, resources and cargo.

5 Initiate restart process.

6 Photographs to be taken for assessing damages to cargo and 
property for insurance.

7 Communication to be sent to all clients regarding assessed and 
potential damage to cargo.

8 Estimate the losses and damages inform to CEO

9 Discuss with CEO and HODs for resumption of partial or full operations. Take 
all actions for early resumption of Port activities.

Liquid Terminal - Emergency Preparedness 

Level - 1  When cyclone is 1000 km away from Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Emergency team formed for dealing with the emergency

2 Emergency team is in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the following 
tasks:
develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and recovery 
operations

4 All concerned employees and contractual staff informed.
All personnel notified against venturing out during effective period.

5 Drinking water (10 bottles of 20 ltr) and dry non perishable food 
available at Liquid Building.

6 11 Nos of raincoats, charged emergency torches, 2 battery operated 
torches with spare batteries, 6 life jackets, ropes (50 meters x 6), life 
buoys available for emergency use.

7 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

8 List of emergency contacts & O & M Agency contact number shall be 
available
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Liquid  Control (CTF and VEG Oil)

1 Co-ordinate with Marine Control  for cyclone bulletins every 6 Hrs.

2 Inform all contractors to remove all their equipment from liquid 
terminal area and put in proper location.

3 Vessel at berth and at anchorage informed about cyclone warning.

4 All hand held UHF/batteries, emergency torch, mobile phones are 
fully charged for use in emergency incase of total power failure.

5 Check & clean of dyke wall for all tanks. (Ensue valves of dyke wall 
are in open condition)

6 Floating roof tank ensure the tank roof draining system valves must 
be in open condition, and Pipe line shall be thoroughly cleared, NRV 
shall be in working condition.

7 Material (i.e.. Oil Drums, sludge tanks etc.) & equipment that cannot be 
moved are to be covered.

8 Check earhing of pipelines & tanks with help of ES E & I.

9 Clean the spillage material for prevent slippery surface.

10 All storm water drainage system(sumps and clear passage of line) 
should be clean and cover properly

11 Kept appropriate PPE's.

12 Electric machinery is covered and protected against water ingress. 

Jetty Supervisor

1 Jetty supervisor to ensure all lines of vessels at berth are always 
kept tight

2 Jetty Supervisor briefed all workers/labors be alert, careful and to 
move in pairs. No one to stand close to the berth.

3 All Hydra and jetty/technical vehicles parked at safe shelter.

4 Safe guard all loose material including Hose and drums and other 
loose material

Liquid Terminal - Emergency Preparedness 

Level - 2 When cyclone is 500 km away from Mundra 

 Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Appropriate storm warning signal hoisted (as per GMB instruction)

2 Emergency team to be in contact with Central Control Room for 
necessary preparedness.

3 All concerned employees and contractual staff informed.
Contractor informed to evacuate their staff. 
All personnel notified against venturing out during effective period.

4 All operations must be stopped and personnel moved to a safe 
location from where they can be evacuated. Only Emergency team 
members to remain in the port.
Transportation arranged for evacuation of staff (employees and 
contractual staff)

5 Material & equipment that cannot be moved are covered.

6 All loose items on jetty are secured.

7 Arrangement made for stand-by vehicle.

8 Evacuate all tank trucks from Liquid Terminal
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9 All work permits revoked.

10 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

11 Remove all loose materials(i.e Hoses shifted to be Hose shed)  and 
equipment (i.e. MOBILE PUMPS etc.) from jetty & Liquid terminal area.

Liquid  Control (CTF and VEG Oil)

1 Co-ordinate with Marine Control  for cyclone bulletins every 6 Hrs.

2 Stop all activities, remove all tanker Lorries from liquid terminal and 
do not allow any tanker Lorries to enter the liquid terminal area.

3 All vessel at berth informed about cyclone warning. In case of severe 
cyclone, vessels to be informed to move out of Gulf of Kutch to keep 
well clear of the cyclone.

4 Vessels at berth are to be informed to keep Main Engine Sby at short 
notice for emergency castoff.

5 All equipment/computers in control to be covered and protected 
against water ingress due to heavy rain.

6 All hand held UHF/batteries, emergency torch, mobile phone to be 
fully charged for use in emergency incase of total power failure.

7 All storage tanks shell and roof manholes to be box up 

8 Ensure flange joint connection to be tighten.

9 Check foundation of all tank & pumps.

10 Removed all employees from the operational activity.

11 If flood as consequence of Cyclonic Storm/Hurricane is anticipated, 
ensure Oil Spill Management Plan is activated.

12 Adequate drinking water and dry non perishable food at jetty area.

13 All electrical and diesel driven pumps should be ready in all respects 
for immediate use.

14 Ensure roads and pathways are cleaned and not obstruct for any 
vehicle movement during emergency

15 Safe guard surface heat tracing system of pipeline

Jetty Supervisor

1 Jetty supervisor to ensure that all lines of vessels at berth are always 
kept tight. Vessel to be instructed to double up mooring lines, if required.

2 Jetty Supervisor to brief all Labors to remain alert, careful and 
should move in pairs. No one to stand close to the berth.

3 All Hydra and jetty/technical vehicle to be parked at safe shelter.

4 Dis-Connections of flexible hose with the shipping vessels and 
communicate Marine Dept./Shipping

5 Adequate drinking water and dry non perishable food at jetty area.

6 Safe guard all loose material including Hose and drums and other 
loose material

Liquid Terminal - Emergency Preparedness 

Level - 3 A day before when the cyclone is to strike 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Appropriate storm warning signal hoisted 

2 Emergency team in contact with Central Control Room for necessary 
preparedness.
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3 All concerned employees and contractual staff informed.
Contractor staff evacuated from the port and verified,
All personnel remaining in the port cautioned against venturing out 
during effective period.

4 Transportation arranged for evacuation of emergency team if 
required. (employees and contractual staff)

5 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

Liquid  Control (CTF and VEG Oil)

1 Co-ordinate with Marine Control  for cyclone bulletins every 6 Hrs.

2 Stop all activities, remove all tanker Lorries from liquid terminal and 
do not allow any tanker Lorries to enter the liquid terminal area.

3 Vessels at berth are to be informed to keep Main Engine Sby at short 
notice for emergency castoff in coordination with marine.

4 All equipment/computers in control to be covered and protected 
against water ingress due to heavy rain.

5 All hand held UHF/batteries, emergency torch, mobile phone to be 
fully charged for use in emergency incase of total power failure.

6 VHF Antennas are secured properly to prevent damage.

7 All storage tanks shell and roof manholes to be box up 

8 Ensure flange joint connection to be tighten.

9 If flood as consequence of Cyclonic Storm/Hurricane is anticipated, 
ensure Oil Spill Management Plan is activated.

10 Adequate drinking water and dry non perishable food at jetty area.

11 All electrical and diesel driven pumps should be in stand-by position.

12 Ensure roads and pathways are cleaned and not obstruct for any 
vehicle movement during emergency

Jetty Supervisor

1 Jetty supervisor to ensure that no personnel are allowed on the 
Jetty areas.

2 Jetty Supervisor to brief all workers/Labors to remain alert and 
nominated shelters. Only minimal mooring member to remain in the 
port and no Worker/Labor to be on the berth. 

3 All Hydra and jetty/technical vehicle to be parked at safe shelter.

During Effective Period

1 All personnel notified against venturing out during effective period.

2 All personnel to remain indoor, observant and be alert.

3 Veg oil Control Staff and CTF Control Staff to take shelter in Liquid 
Office(Old Control) room with all hand held VHF, UHF, emergency 
light  and mobile phones.

4 People ( Employees and Contractors ) advised not to take shelter 
near old or damaged buildings or near tress.

5 All doors and windows of buildings kept shut.

6 Avoid top floor of buildings. Stay close to ground floor.

After Effective Period

1 Assess damage to equipment, building and unsafe condition.

2 Initiate restart process.

3 The condition of stored hazardous/toxic cargo to be inspect.
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Container Terminal - Emergency Preparedness 

Level - 1  When cyclone is 1000 km away from Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Emergency team formed for dealing with the emergency

2 Emergency team is in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the 
following tasks:
develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations

4 All  employees concernd  and contractual staff informed.
All personnel notified against venturing out during effective period.

5 A team is formed to identify and removal of items from jetty which 
may fall into sea due to strong wind such as life buoy with stand, 
gangway etc.

6 Park the cranes and equipment at safe location,  QC boom must be 
up and secure them

7 If flood as consequence of Cyclonic Storm/Hurricane is anticipated, 
Oil Spill Management Plan is activated.

8 Sufficient Drinking water and dry non perishable food available at 
CT2 and CT3 operation buildings.

9 Adequate no of raincoats, charged emergency torches, 2 battery 
operated torches with spare batteries, 6 life jackets, ropes (50 
meters x 6), life buoys available for emergency use.

10 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

11 List of emergency contacts & suppliers available.

Tower Control room ( CT2 and CT3) 

1 Tower Control to issue cyclone bulletins every 6 Hrs.

2 All hand held UHF/batteries, emergency torch, mobile phones are fully 
charged for use in emergency incase of total power failure.

Wharf Supervisor

1 Wharf supervisor to ensure all lines of vessels at berth are always 
kept taught and all hatch coveres colosed. Vessels instructed to 
double up mooring lines, if required.

2 Wharf Supervisor briefed all to remain alert, careful and to move in 
pairs. No ITV , Operators, checker  stand close to the QC, Vessel and 
on wharf.

3 All golf cars, other cars and LMV vehicles parked at safe shelter.
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Container Terminal - Emergency Preparedness 

Level - 2 When cyclone is 500 km away from Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Appropriate storm warning signal hoisted (as per GMB instruction)

2 Emergency team to be in contact with Central Control Room for 
necessary preparedness.

3 All employees concerned and contractual staff informed.
Contractor informed to evacuate their staff. 
All personnel notified against venturing out during effective period.

4 All operations must be stopped and personnel moved to a safe 
location from where they can be evacuated. Only Emergency team 
members to remain in the port.
Transportation arranged for evacuation of staff (employees and 
contractual staff)

5 Material & equipment that cannot be moved are covered.

6 All RTG, QC are secured.

7 Arrangement made for stand-by vehicle.

8 Vessels at berth to be casted off if wind speed > 30 Kts with 
container terminal head permission.

9 All work permits revoked.

10 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

Tower Control (CT2 & CT3)

1 Tower Control to issue cyclone bulletins every 3 Hrs.

2 Tower controller to send cyclone bulletin SMS from 3 day before 
predicted arrival of cyclone.

3 Vessels at berth are to be informed to keep Main Engine Sby at short 
notice for emergency castoff.

4 All hand held UHF/batteries, emergency torch, mobile phone to be 
fully charged for use in emergency incase of total power failure.

Wharf Supervisor 

1 Wharf supervisor to ensure that all lines of vessels at berth are always kept 
taught. Hatch covers to be closed. Vessel to be instructed to double up mooring 
lines, if required.

2 Wharf Supervisor to brief all to remain alert, careful and should move in pairs. 
No one to stand close to RTG, QC and on wharf.

3 All loose materials, technical vehicle to be parked at safe shelter.

Container Terminals - Emergency Preparedness 

Level - 3 A day before when the cyclone is to strike 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Appropriate storm warning signal hoisted (as per GMB instruction)

2 Emergency team in contact with Central Control Room for 
necessary preparedness.

3 All employees concerned and contractual staff informed.
Contractor staff evacuated from the port and verified,
All personnel remaining in the port cautioned against venturing out 
during effective period.
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4 Transportation arranged for evacuation of emergency team if 
required. (employees and contractual staff)

5 All containers bring down up three high ( as per possibility) 

6 Vessels at berth to be casted off if cyclone wind speed is expected 
to be > 30 Kts with HOD permission.

7 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

Marine Police & Coast Guard Crafts

1 Marine Police & Coast Guard Crafts to be cast off from  RoRo 
pontoon.

CT2 and CT3 Tower control room 

1 CT2 and CT3 Control to communicate cyclone bulletins every Hr.

2 CT2 and CT3 Control to send cyclone bulletin SMS to all concerned.

3 All hand held UHF/batteries, Emergency torch, Mobile Phone fully 
charged for use in emergency incase of total power failure.

Wharf Supervisor 

1 Wharf supervisor to ensure that no personnel are allowed on the Jetty areas.

2 Wharf Supervisor to brief all mooring crew to remain alert and nominated 
shelters. Only minimal mooring crew member to remain in the port and no 
Mooring Crew to be on the berth. 

3 All Cranes must be in anchored position.

During Effective Period

1 No personnel shall be allowed to be exposed himself to the cyclone 
during effective period.

2 All personnel to remain indoor, observant and be alert.

3 CT2 and CT3 Control Officer and Planners to take shelter in New CT 
operation Building with all hand held VHF, UHF, emergency light  and 
mobile phones.

4 People ( Employees and Contractors ) advised not to take shelter 
near old or damaged buildings or near tress.

5 All doors and windows of buildings kept shut.

6 Avoid top floor of buildings. Stay close to ground floor.

After Effective Period

1 Assess damage to equipments, building and unsafe condition.

2 Initiate restart process.

Administration - Emergency Preparedness 

Level - 1  When cyclone is 1000 km away from Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Emergency team formed for dealing with the emergency

2 Emergency team is in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the 
following tasks:
develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
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4 All concerned employees and contractual staff informed.
All personnel notified against venturing out during effective period.

5 Drinking water (50 bottles of 20 ltr) and dry non perishable food 
available at all Canteens

6 10 Nos of raincoats, 06 nos. charged emergency torches, 06 battery 
operated torches with spare batteries in each control room, ropes 
(50 meters) in each buses available for emergency use.

7 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

8 List of emergency contacts & suppliers available.

Administration - Emergency Preparedness 

Level - 2 When cyclone is 500 km away from Mundra 

 Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Emergency team to be in contact with Central Control Room for 
necessary preparedness.

2 Drinking water (50 bottles of 20 ltr) and dry non perishable food 
available at all Canteens

3 All concerned employees and contractual staff informed.
Contractor informed to evacuate their staff. 
All personnel notified against venturing out during effective period.

4 All operations must be stopped and personnel moved to a safe 
location from where they can be evacuated. Only Emergency team 
members to remain in the port.
Transportation arranged for evacuation of staff (employees and 
contractual staff)

5 Arrangement made for stand-by vehicle.

6 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

Administration - Emergency Preparedness 

Level - 3 A day before when the cyclone is to strike 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency team in contact with Central Control Room for 
necessary preparedness.

2 Drinking water (50 bottles of 20 ltr) and dry non perishable food 
available at all Canteens

3 All concerned employees and contractual staff informed.
Contractor staff evacuated from the port and verified,
All personnel remaining in the port cautioned against venturing 
out during effective period.

4 Transportation arranged for evacuation of emergency team if 
required. (employees and contractual staff)

5 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 
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During Effective Period

1 All personnel notified against venturing out during effective period.

2 All personnel to remain indoor, observant and be alert.

3 People ( Employees and Contractors ) advised not to take shelter 
near old or damaged buildings or near tress.

4 All doors and windows of buildings kept shut.

After Effective Period

1 Assess damage to equipments, building and unsafe condition.

2 clean up the colony and premises

3 Arrange for provisions till normalcy is established. Food 
arrangements to people on resumption work to be coordinated.

Security Services - Emergency Preparedness 

Level - 1  When cyclone is 1000 km away from Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Obtain status of Cyclone at regular interval from Emergency 
Control Room and disseminate to others for their information and 
appropriate safety measures 

2 Be in touch with Marine Control Room for updates

3 Establishment of Emergency Control Room at suitable location with 
communication facilities

4 A team is to be formed for emergency.

5 All vehicles to be topped up with fuel – prior to effective period and 
top up on daily basis.

6 Walkie talkie sets to be fully charged along with stand-by batteries

7 Keep mobiles (personal/official) fully charged

8 Ensure emergency lights are functioning

9 Ensure mega phones are functioning (change old batteries)

10 Ensure public announcement (PA system) on ERT vehicle 
is functioning 

11 Ensure Digital Cameras and Handy Cam fully charged.(ERT, PSC, 
MSB, MWB)

12 Ensure security guards in possession of all PPEs and whistle

13 Ensure availability of rope (30 Mtr), life jacket & tarpaulin 
(If available), At respective gate & 01 at ISCR, 

14 Traffic Cone to be removed and kept in closed room (may be affected 
by high wind)

15 Frontier from roads to be removed and kept in Covered Godown in 
stacking mode.

16 Search lights to be kept ready dully functional.

17 Hammer and cutting tools (available with Fire Dept).

18 Bottled drinking water to kept in all emergency vehicles

19 First Aid Box to be kept with all emergency vehicles dully updated 
from medical wing.

20 Emergency numbers to be kept with all emergency vehicles 

21 "Security Reinforcement to be kept ready at Guards colony with due 
provision of transport (whichever transport mode is available)
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22 Alternate route for Hospital and other locations to be checked and 
available with all emergency teams. 

23 Detailed briefing of security guards to be carried out

24 Communication to be done as per requirement (to save battery of 
mobile & VHF)

25 Removal of security guard from remote and isolated location as per 
instruction of ISCR. 

26 Ensure rain coat available with all Security personnel on duty

27 List of emergency contacts & suppliers.

28 Material & equipment that cannot be moved are to be covered.

29 Hoist appropriate storm warning Signal.

30 Remove all loose materials and equipment from jetty & other area.

31 Ensure all workmen are sheltered at safe locations like canteens 
(concrete buildings).

32 Stop all vehicle movement and ensure the vehicles are parked at 
safe location with blocked wheels

33 Ensure roads and pathways are cleaned

Security Services - Emergency Preparedness 

Level - 2 When cyclone is 500 km away from Mundra 

 Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Obtain status of cyclone at regular interval from Emergency 
Control Room and disseminate to others for their information and 
appropriate safety measures 

2 Be in touch with Marine Control Room for updates

3 Establishment of Emergency Control Room at suitable location with 
communication facilities

4 A team is to be formed for emergency.

5 All vehicles to be topped up with fuel – prior to effective period and 
top up on daily basis.

6 Walkie talkie sets to be fully charged along with stand-by batteries

7 Keep mobiles (personal/official) fully charged

8 Ensure emergency lights are functioning

9 Ensure mega phones are functioning (change old batteries)

10 Ensure public announcement (PA system) on ERT vehicle is functioning 

11 Ensure Digital Cameras and Handy Cam fully charged.(ERT, PSC, 
MSB, MWB)

12 Ensure security guards in possession of all PPEs and whistle

13 Ensure availability of rope (30 Mtr), life jacket & tarpaulin (If 
available), At respective gate & 01 at ISCR, 

14 Traffic Cone to be removed and kept in closed room (may be affected 
by high wind)

15 Frontier from roads to be removed and kept in Covered Godown in 
stacking mode.

16 Search lights to be kept ready dully functional.

17 Hammer and cutting tools (available with Fire Dept).

18 Bottled drinking water to kept in all emergency vehicles
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19 First Aid Box to be kept with all emergency vehicles dully updated 
from medical wing.

20 Emergency numbers to be kept with all emergency vehicles 

21 Security Reinforcement to be kept ready at Guards colony with due 
provision of transport 
(whichever transport mode is available).

22 Alternate route for Hospital and other locations to be checked and 
available with all emergency teams. 

23 Detailed briefing of security guards to be carried out

24 Communication to be done as per requirement (to save battery of 
mobile & VHF)

25 Removal of security guard from remote and isolated location as per 
instruction of ISCR. 

26 Ensure rain coat available with all Security personnel on duty

27 List of emergency contacts & suppliers.

28 Material & equipment that cannot be moved are to be covered.

29 Hoist appropriate storm warning Signal.

30 Remove all loose materials and equipment from jetty & other area.

31 Ensure all workmen are sheltered at safe locations like canteens 
(concrete buildings).

32 Stop all vehicle movement and ensure the vehicles are parked at 
safe location with blocked wheels

33 Ensure roads and pathways are cleaned

Security Services - Emergency Preparedness 

Level - 3 A day before when the cyclone is to strike 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

General Points

1 Obtain status of Cyclone at regular interval from Emergency 
Control Room and disseminate to others for their information and 
appropriate safety measures 

2 Be in touch with Marine Control Room for updates

3 Establishment of Emergency Control Room at suitable location with 
communication facilities

4 A team is to be formed for emergency

5 All vehicles to be topped up with fuel – prior to effective period and 
top up on daily basis

6 Walkie talkie sets to be fully charged along with stand-by batteries

7 Keep mobiles (personal/official) fully charged

8 Ensure emergency lights are functioning

9 Ensure mega phones are functioning (change old batteries)

10 Ensure public announcement (PA system) on ERT vehicle is 
functioning 

11 Ensure digital cameras and handy cam fully charged 
(ERT, PSC, MSB, MWB)

12 Ensure security guards in possession of all PPEs and whistle

13 Ensure availability of rope (30 Mtr), life jacket & tarpaulin
(If available), at respective gate & 01 at ISCR
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14 Traffic cone to be removed and kept in closed room (may be affected 
by high wind)

15 Frontier from roads to be removed and kept in covered godown in 
stacking mode.

16 Search lights to be kept ready and fully functional.

17 Hammer and cutting tools (available with Fire Dept).

18 Bottled drinking water to kept in all emergency vehicles

19 First Aid Box to be kept with all emergency vehicles duly updated from 
medical wing.

20 Emergency numbers to be kept with all emergency vehicles 

21 Security Reinforcement to be kept ready at Guards colony with due 
provision of transport (whichever transport mode is available).

22 Alternate route for Hospital and other locations to be checked and 
available with all emergency teams. 

23 Detailed briefing of security guards to be carried out

24 Communication to be done as per requirement (to save battery of 
mobile & VHF)

25 Removal of security guard from remote and isolated location as per 
instruction of ISCR. 

26 Ensure rain coat available with all Security personnel on duty

27 List of emergency contacts & suppliers.

28 Material & equipment that cannot be moved are to be covered.

29 Hoist appropriate storm warning Signal.

30 Remove all loose materials and equipment from jetty & other area.

31 Ensure all workmen are sheltered at safe locations like canteens 
(concrete buildings).

32 Stop all vehicle movement and ensure the vehicles are parked at 
safe location with blocked wheels

33 Ensure roads and pathways are cleaned

During Effective Period

1 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present.  

2 All personnel to be notified against venturing out during 
effective period.

3 All personnel to remain indoor, observant and be alert.

4 Avoid taking shelter near old or damaged buildings or near tress.

5 All doors and windows to be shut.

6 Avoid the top floor of buildings. Stay close to ground floor.

7 Close the visitors’ gate.

8 Occupy pre-determined post for controlling security of installation.

9 Call up additional help from Barracks.

10 Ensure that unauthorized persons/vehicles do not enter the gate.

11 Provide security men for firefighting & rescue.

12 Arrange for transport of higher authorities to the terminal.

13 Transport vehicles would be provided near emergency control center.

14 Depute security guards for controlling traffic at scene of disaster.

15 Produce a list of port staff on duty in co-ordination with time office.

16 Ensure availability of security men at gates so that they can lead authorities 
to disaster site.
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17 Ensure that non-essential persons do not crowd affected area.

18 Instruct all drivers to take shelter at canteens (concrete buildings).

19 Ensure vehicles are parked at designed parking areas, with wheels are blocked

20 Close the gate ant stop allowing visitors and transport trucks either 
inward or out ward.

21 If caught in open areas during cyclone find a safe shelter immediately

After Effective Period

1 Assess damage to equipment, building and unsafe condition.

2 Do not enter in damaged buildings

3 Use Mobile Phones only for emergency calls

4 It is advisable to wait for all clear message on PA System/Walki-Talki

5 Start search operation for Living Things 

6 Do not use any damaged electronic goods

7 Drink boiled water

8 Confirm with concerned that storm has subsided, before you move out.

9 Start restorative measures & repairs.

Railway Services - Emergency Preparedness 

Level - 1  When cyclone is 1000 km away from Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Railway emergency team formed for dealing with the emergency List Enclosed

2 Emergency team is in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the 
following tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations

4 People are made aware of do's and don’ts before, during and 
after Cyclone

Part of training. 
List of do's and 
don'ts enclosed

5 A Railway team is formed to identify potential flying objects 
( Roofing, sheeting, temp sheds  etc.) and secure/remove them.

Team will 
comprise 
of Railway 
Operation and 
Maintenance.

6 Connection of all the electrical equipment/appliances are cheked 
and if not required the same are disconnected. Electrical supply/
connection for all the unwanted items are disconnected

7 All Spare equipment (Locomotive and wagon etc. ) parked at suitable 
Railway yard. 

8 Portacabins to be secured properly and relocation of electronic 
equipment from various porta cabins to designated location
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9 Following teams are nominated and tool talked for anticipated 
emergency action. 
A) Loco Pilot
B) Loco Maintenance
C) Track Maintenance
D) Signal Maintenance

10 Coordination with contractors for making necessary arrangements 
towards evacuation of labours (Approx.250 No’s) Actual evacuation 
to be done only after port shutdown is declared from CEO office.

List of average 
manpower in 
port on normal 
operation day is 
enclosed

11 Drinking water (10 bottles of 20 litre) and dry non perishable food 
available for 30 people (2 days) at Railway control room.

12 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc.

13 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

14 List and contact details of customers ,contractors and port 
emergency contacts.

Railway Services - Emergency team Coordinetor

1 To circulate cyclone bulletins (issue by Martine Control)  every 
12 Hrs to all external customers .

2 To appraise shift Incharge every 12 hrs who in turn will appraise 
their reportees.

3 All hand held VHF/batteries, Emergency torch, Mobile Phones are fully 
charged for use in emergency in case of total power failure.

Railway Shift Incharge

1 Railway Shift Incharge to ensure that all the arrangement for 
securing Assets Like locomotives,Wagons,Static cranes, Mobile 
Equipment Compressor.

2 Railway Shift Incharge in coordination with emergency team  to 
appraise the contracted labour supervisor at Railway Yard and 
Operation/Maintenance areas of the developments.

3 Keep pictorial records of the sequence of events and preparedness ( 
For Insurance Purpose)

For insurance 
purpose

Railway Services - Emergency Preparedness 

Level - 2 When cyclone is 500 km away from Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 Railway operations squeezes to bare essential productivity with 
limited resources to ensure quick rap up.

2 Emergency team to be in contact with Central Control Room for 
necessary preparedness.

3 All Railway operations to stop if wind speed exceeds 30 Knots or 
heavy rainfall occurs.

4 All Spare equipment (Locomotive and wagon etc. ) parked at suitable 
Railway yard. 
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5 Following teams are nominated and tool talked for anticipated 
emergency action. 
A) Loco Pilot
B) Loco Maintenance
C) Track Maintenance
D) Signal Maintenance

6 Material & equipment that cannot be moved are covered.

7 All loose items at Railway Yard and Loco shed are secured.

8 Nomination of emergency response vehicles (2 No's) 

9 All work permits revoked. Work at height is stopped and not permitted.

10 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

Railway Services - Emergency team Coordinator

1 To circulate cyclone bulletins (issue by Martine Control)  every 12 Hrs 
to all external customers .

2 To inform all contracted and company staff about cyclone to 
evacuate their staff.

3 To take feedback of evacuation process and highlight progress/
issues emergency team.

4 To check all hand held VHF/batteries, Emergency torch, Mobile Phones 
are fully charged for use in emergency in case of total power failure.

5 All computers/peripherals in MPT & West Basin control to be covered 
and protected against water ingress due to heavy rain.

Railway Shift Incharge

1 Railway Shift Incharge to ensure that all the arrangement for 
securing Assets Like locomotives,Wagons,Static cranes, Mobile 
Equipment Compressor.

2 Railway Shift Incharge in coordination with emergency team  to 
appraise the contracted labour supervisor at Railway Yard and 
Operation/Maintenance areas of the developments.

3 Providing other dept. including Safety, Security, etc. mobile 
equipment and vehicles as per requirement given by them.

4 Keep pictorial records of the sequence of events and preparedness For insurance 
purpose

Railway Services - Emergency Preparedness 

Level - 3 A day before when the cyclone is to strike 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 All normal operations stopped. Only on emergency operations of 
evacute of Locomotive and wagon shifting to safe places.

2 Railway emergency team is handy with VHF sets , Emergency 
Torches, Rain Coat. 

3 Central control room (Adani House) issues Port closure notice 

4 All equipment (Locomotive &wagons etc. ) to be parked at suitable 
railway yard.

5 Transportation arranged for evacuation of staff (employees and 
contractual staff)

6 Emergency Kit, Food supplies and drinking water checked and tested.
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7 Communication mediums like VHF, mobile phones and PA systems 
checked and tested

8 Only Emergency team members to remain in the port.

9 2 vehicles stand-by near Railway building and FCC control room.

10 Following teams are nominated and tool talked for anticipated 
emergency action. 
A) Loco Pilot
B) Loco Maintenance
C) Track Maintenance
D) Signal Maintenance

11 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

Railway Services - Emergency team Coordinator

1 To circulate cyclone bulletins (issue by Martine Control)  every 12 Hrs 
to all external customers .

2 To ensure all contracted and company staff apart from emergency 
team is evacuated.

3 To highlight any pending evacuation from port to emergency team.

4 To be in continues touch with marine control room and Railway 
control room.

During Effective Period

1 All personnel notified against venturing out during effective period.

2 All personnel to remain indoor, observant and be alert.

3 Emergency team members, shift manager and coordination desk 
personnel t take shelter in their respective control rooms with all 
hand held VHF, UHF, emergency light  and mobile phones.

4 People ( Employees and Contractors ) advised not to take shelter 
near old or damaged buildings or near tress.

5 All doors and windows of buildings kept shut.

6 Avoid top floor of buildings. Stay close to ground floor.

After Effective Period

1 Personnel informed to vacate buildings,Cranes, RTG's and RMQC's. 
Lifts not to be used for evacuation. 

2 Examine walls, floors, doors, staircases and windows to make sure 
that the building is not in danger of collapsing 

3 Attend to injured persons and give them first aid, if possible. Also 
inform the hospital if anyone is injured, stating the type and extent 
of injury. 

4 Assess damage to equipment, resources.

5 Initiate restart process.

6 Photographs to be taken for assessing damages to cargo and 
property for insurance.

For insurance 
purpose

7 Communication to be sent to all clients regarding assessed and 
potential damage to cargo.

8 Coordinate with port railway for complete inspection of Railway track 
and system.

9 Condition shall be reported to CEO and take action to repair and 
resume operations.

10 Inspect the Locomotives of the Port, and arrange for trial running to 
put them into operation.
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WEST BASIN - EMERGENCY PREPAREDNESS

Level 1:  When Cyclone is 1000 KM Away From Mundra 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 HODs have a meeting above the impending emergency steps 

2 Emergency team to be established and should know their roles and 
responsibilities.

List Enclosed

3 Emergency team is in contact with Central Control Room and Head 
West Basin for necessary preparedness.

4 Ensure that all roads are are free from any blockage.

5 Emergency team to carry out the following tasks as oer the direction of 
CEO & Head-West Basin:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and recovery operations

6 People are made aware of do's and don’ts before, during and 
after Cyclone

Part of training. 
List of do’s and 
don’ts enclosed

7 A backup team is formed to identify potential flying objects 
( Roofing, sheeting, temp sheds  etc.) and secure/remove them.

Team will comprise 
of Dry Cargo shift 
Incharge, MHS 
Shift Incharge, E&I 
Shift Incharge, 
Safety Shift 
Incharge, Admin 
Incharge etc.

8 Connection of all the electrical equipment/appliances are cheked and if 
not required the same are disconnected. Electrical supply/connection 
for all the unwanted items are disconnected

9 All non-operating godowns gates closed.

10 Cargo secured inside warehouse and Open Plots. Tarpaulin sheets 
kept ready where ever fertilizer and agri cargo stored. An inventory 
to cover 3 Lakh MT of cargo to be maintained.

11 In case of rain or heavy storm sand to be reinforced with sand bags 
for securing of cargo from sliding.

12 Minimum equipment (2 pay loaders/2 excavators) to be parked near 
approach road of D - Yard (receiving side). Rest Spare equipment 
(2 Pay loaders/2 excavators) to be parked at the open space near the 
entrance of F&G Yard (discharge side). Rest of the equipment to be 
parked beyond ARD 8.

13 All other spare equipment (trailer, hydra, boom-truck, bob-cat etc) to be 
parked in open space of Workshop.

14 Portacabins to be secured properly and relocation of electronic 
equipment from various porta cabins to designated location.

15 Minimum Numbers of Operators and Drivers to be Remain in a Shift; 
A) Crane Operators - 3 Nos 
B) Loader Operators - 4 Nos
C) Excavator Operators - 4 Nos.
D) Forklift Operators - 1 Nos                                                                                                          
E) Hydra Operator - 2 Nos                                                                                                             
F) Trailer Driver - 1 Nos                                                                                                                   
G) Utility Drivers - 4 Nos                                                                                                                  
H) Bus Drivers - 3 Nos                                                                                                                    
I) JLG Operator - 1 Nos.
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16 Coordination with labour contractors for making necessary 
arrangements towards evacuation of labours, Drivers, Surveyors and 
Equipment Operators and Employees working at West Basin. Actual 
evacuation to be done only after port shutdown is declared from 
CEO office.

Considering 
full operation 
(all berths are 
occupied, Both 
WLS are working, 
4 point of TLS are 
working, Maximum 
stacking & 
Reclaiming) see the 
sheet of Details of 
Routine Men-power 
at West Basin.

17 Drinking water (20 bottles of 20 litre) and dry non perishable food 
available for minimum 60 people (2 days). However the quantity 
shall be changed with respect to the staff to be deputed at West 
Basin during emergency after finalization with respective HODs and 
Head-West Basin.

18 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc.

19 Emergency team in continuous contact with other emergency 
services (such as Safety, Fire, Security, Other Services) 

20 List and contact details of customers, contractors and port 
emergency contacts to be available.

21 All Individual Section Incharge have to get updated news frequently 
and the same to be communicated to contract agencies and other 
outsiders (i.e. surveyors, vendors, men-power providing agencies, 
transporters, coal customers etc).

22 No visitors will be allowed.

Central Control Room/Marine Control Room

1 To circulate cyclone bulletins (issue by Martine Control)  every 12 Hrs 
to all external customers.

2 To appraise jetty/backup and WLS-TLS shift incharge [MHS, E&I and 
DC] every 12 hrs who in turn will appraise their reportees.

3 To intimate or communicate any emergency to the operation, 
emergency departments, engineering services and other services.

Shift Incharge of Individual Sections

1 All hand held VHF/batteries, Emergency torch, Mobile Phones are 
fully charged for use in emergency in case of total power failure.

2 MHS Shift Incharge has to ensure that all the arrangement for 
securing Cranes, Staker Reclaimer and other Equipment is in order.

3 DC Shift Incharge has to ensure that all the Equipment (i.e. payloader, 
excavator) inside the vessel or jetty has been removed.

4 DC - MHS Shift Incharge has to ensure that pota-cabins on jetty and 
back-up either properly secured or removed at safe place.

5 All Shift Incharge of Individual Section are to be in coordination with 
emergency team  to appraise the contracted labour supervisor at 
jetty and backup of the developments.

6 Keep pictorial records of the sequence of events and preparedness 
( For Insurance Purpose)

7 E&I Shift Incharge to ensure that all temporary connections 
have been removed and isolation of equipment/machineries 
wherever required.

8 Admin Incharge and Individual Incharge to ensure that all vehicles 
are fully charged with fuel and have sufficient drivers.

Disaster Management Plan    57

 
         1154



9 DC Incharge has to remain in touch with DC Head and Head- West 
Basin in case to hold the operation.

10 Security Incharge to ensure that all the routes are free from traffic 
and to control the vehicular movement.

11 DC Incharge to ensure that the approaches within the yards are free 
from cargo.

12 DC Incharge to be in continuous with the Railway for rake operation 
control and with transporters for control of dumpers/trucks.

13 ES & MHS Shift Incharge to be in touch with the supervisors 
of contract agencies working under Engineering Services for 
instructing and guiding them with respect to emergency. 
Also for evacuation.

14 Safety Shift incharge will also intimate to the PMC Safety and 
officials for any information with respect to emergency and also for 
evacuation (if required).

15 DC incharge must be touch with contract agencies (supervisors) and 
customers for giving information to them regarding emergency and 
to tak action with accordingly. Also for evacuation.
all visitors will be stopped.

16 Refer to the General DMP Checklist of West Basin 
[Departmentwise/Sectionwise]

WEST BASIN - EMERGENCY PREPAREDNESS

Level 2: When Cyclone is 500 KM Away From Mundra 

 Cyclone - Checklist

Sr. No. Activity Yes No Remarks

1 HODs have a meeting above the impending emergency steps 

2 The operations squeezes to bare essential productivity with limited 
resources to ensure quick rap up.

3 Emergency team to be in contact with Central Control Room for 
necessary preparedness.

4 All jetty operations to stop if wind speed exceeds 16 meter/second 
or heavy rainfall occurs. This is with respect to the GSU and Stacker 
Reclaimer operations.

5 Ensure all temporarty things have been reomved.

6 all visitors will be stopped.

7 Drinking water (20 bottles of 20 litre) and dry non perishable food 
available for minimum 60 people (2 days). However the quantity 
shall be changed with respect to the staff to be deputed at West 
Basin during emergency after finalization with respective HODs and 
Head- West Basin.

8 Steel cargo is properly stored and lashed. In case of rain or heavy storm 
sand to be reinforced with sand bags for securing of cargo from sliding.

9 Minimum equipment (2 Pay loaders/2 excavators) to be parked near 
approach road of D - Yard (Receiving side). Rest Spare equipment (2 
Pay loaders/2 excavators) to be parked at the open space near the 
entrance of F&G Yard (Discharge side). Rest of the equipment to be 
parked beyond ARD 8.

10 All other spare equipment (trailer, hydra, boom-truck, bob-cat etc) to 
be parked in open space of Workshop.

 
         1155



11 Minimum Numbers of Operators and Drivers to be Remain in a Shift; 
A) Crane Operators - 3 Nos 
B) Loader Operators - 4 Nos
C) Excavator Operators - 4 Nos.
D) Forklift Operators - 1 Nos
E) Hydra Operator - 2 Nos
F) Trailer Driver - 1 Nos
G) Utility Drivers - 4 Nos
H) Bus Drivers - 3 Nos
I) JLG Operator - 1 Nos.

12 Material & equipment that cannot be moved are covered.

13 All loose items on jetty/backup are secured.

14 Nomination of Emergency response vehicles [5 No's (ERT-1, 2 Adani 
Utilities-2, FLS Utility-2)] 

15 Vessels at Berth prepared for emergency cast off.

16 All work permits revoked. Work at height is stopped and 
not permitted.

17 Emergency team in continuous contact with other emergency 
services (such as Safety, Fire, Security, Other Services) 

18 All Individual Section Incharge have to get updated news frequently 
and the same to be communicated to contract agencies and other 
outsiders (i.e. surveyors, vendors, men-power providing agencies, 
transporters, coal customers etc).

Central Control Room/Marine Control Room

1 To circulate cyclone bulletins (issue by Martine Control) every 12 Hrs 
to all external customers.

2 To inform all contracted and company staff about cyclone to 
evacuate their staff.

3 To take feedback of evacuation process and highlight progress/
issues emergency team.

4 To check all hand held VHF/batteries, Emergency torch, Mobile 
Phones are fully charged for use in emergency in case of total power 
failure.

Shift Incharge of Individual Sections

1 All computers/peripherals in West Basin to be covered and protected 
against water ingress due to heavy rain.

2 All hand held VHF/batteries, Emergency torch, Mobile Phones are 
fully charged for use in emergency in case of total power failure.

3 MHS Shift Incharge has to ensure that all the arrangement for 
securing Cranes, Staker Reclaimer and other Equipment is in order.

4 DC Shift incharge has to ensure that all the equipment (i.e. 
payloader, excavator) inside the vessel or jetty has been removed.

5 DC - MHS Shift incharge has to ensure that porta-cabins on jetty and 
back-up either properly secured or moved to a safe place.

6 All Shift Incharge of Individual Section are to be in coordination with 
emergency team  to appraise the contracted labour supervisor at 
jetty and backup of the developments.

7 Keep pictorial records of the sequence of events and preparedness 
( For Insurance Purpose)

8 E&I Shift Incharge to ensure that all temporary connections 
have been removed and isolation of equipment/machineries 
wherever required.

9 Admin Incharge and Individual Incharge to ensure that all vehicles 
are fully charged with fuel and have sufficient drivers.
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10 DC Incharge has to remain in touch with DC Head and Head-West 
Basin in case to hold the operation.

11 Security Incharge to ensure that all the routes are free from traffic 
and to control the vehicular movement.

12 DC Incharge to ensure that the approaches within the yards are 
free from cargo.

13 DC Incharge to be in continuous with the Railway for rake operation 
control and with transporters for control of dumpers/trucks.

14 ES & MHS Shift Incharge to be in touch with the supervisors 
of contract agencies working under Engineering Services for 
instructing and guiding them with respect to emergency. 
Also for evacuation.

15 Safety Shift Incharge will also intimate to the PMC Safety and 
officials for any information with respect to emergency and also for 
evacuation (if required).

16 DC Incharge must be touch with contract agencies (supervisors) and 
customers for giving information to them regarding emergency and 
to tak action with accordingly. Also for evacuation.

17 Refer to the General DMP Checklist of West Basin 
[Departmentwise/Sectionwise]

WEST BASIN - EMERGENCY PREPAREDNESS

Level - 3: A Day Before When the Cyclone is to Strike 

Cyclone - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 HODs have a meeting above the impending emergency steps 

2 All normal operations stopped. Only emergency operations (securing 
of GSU cranes, Security of Stacker & Reclaimers, Securing the 
mobile hoppers, Shifting of ground equipment i.e. payloader- 
excavator-skid loader-hydra-dumpers-trailer-sweeping machines-
JLG-Boom truck etc, boom resting of MHCs) to be continued. 

3 Removal of staff from working on heighted structure or nearby seaside.

4 Both the Control Rooms must have VHF sets with sufficient batteries, 
Emergency Torches, Rain Coat, Life Jackets, routine PPEs etc). 

5 Central control room (Adani House) issues Port closure notice 

6 All equipment (Pay loaders/excavators etc) to be parked at ARD 8.

7 All pota-cabins to be secured with fixed heavy structures.

8 Transportation arranged for evacuation of staff (employees and 
contractual staff)

9 Emergency kit, food supplies and drinking water checked and tested.

10 Communication mediums like VHF, mobile phones and PA systems 
checked and tested

11 Only emergency team members and minimum staff to be remain in 
the port.

12 Minimum equipment (2 pay loaders/2 excavators) to be parked near 
approach road of D - Yard (receiving side). Rest spare equipment 
(2 Pay loaders/2 excavators) to be parked at the open space near the 
entrance of F&G Yard (discharge side). Rest of the equipment to be 
parked nearby ARD 8.
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13 All other spare equipment (trailer, hydra, boom-truck, bob-cat etc) to 
be parked in open space of Workshop. In case of extreme situation, 
the equipment to be kept inside the workshop.

14 Minimum Numbers of Operators and Drivers to be Remain in a Shift; 
A) Crane Operators - 3 Nos
B) Loader Operators - 4 Nos
C) Excavator Operators - 4 Nos
D) Forklift Operators - 1 Nos
E) Hydra Operator - 2 Nos
F) Trailer Driver - 1 Nos
G) Utility Drivers - 4 Nos
H) Bus Drivers - 3 Nos
I)   JLG Operator - 1 Nos

15 Emergency team in continuous contact with other emergency 
services (QHSE, Fire, Security, Marine and others) 

16 In case of extreme condition, only minimum staff will remain in port 
(upon seeing the condition). All the mobile equipment to be parked 
beyond ARD 8 (considering unmanned and open area).

Central Control Room/Marine Control Room

1 To circulate cyclone bulletins (issue by Martine Control)  every 12 Hrs 
to all external customers .

2 To ensure all contracted and company staff apart from emergency 
team is evacuated.

3 To highlight any pending evacuation from port to emergency team.

4 To be in continues touch with POC.

During Effective Period

1 All personnel notified against venturing out during effective period.

2 Elevators to be electrically isolated.

3 All personnel to remain indoor, observant and be alert.

4 Emergency team members, Shift Incharge and coordination desk personnel 
take shelter in their respective control rooms with all hand held VHF, UHF, 
emergency light  and mobile phones.

5 People ( Employees and Contractors ) advised not to take shelter 
near old or damaged buildings or near tress.

6 No personnel should be on open height structure as well as 
equipment (i.e. GSU, MHC, Stacker-Reclaimer).

7 All doors and windows of buildings kept shut.

8 Avoid top floor of buildings. Stay close to ground floor.

9 Ensure the warden of the individual buildings are present.

After Effective Period

1 Take headcount of all the personnel. (FCC, Backup, Steel Yard, Jetty 
& Tug berth building)

2 Examine walls, floors, doors, staircases and windows to make sure 
that the building is not in danger of collapsing 

3 Attend to injured persons and give them first aid, if possible. Also 
inform the hospital if anyone is injured stating the type and extent 
of injury. 

4 Assess damage to equipment, resources and cargo.

5 Initiate restart process.

6 Photographs to be taken for assessing damages to cargo and 
property for insurance.

For insurance 
purpose

7 Communication to be sent to all clients regarding assessed and 
potential damage to cargo.
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QHSE&F - Emergency Preparedness 

Emergency Response.

Cyclone- Checklist

Sr. No. Activity Yes No Remarks

Induction and Training Program.

1 Arrange indduction /training program for all personnel on emergency 
preparedness & its awareness.

Part of Induction/
training program.

2 All concerned employees and contractual staff informed about the 
assembly point & evacuation locations.

3 To arrange emergency drill for dealing with such emergency. Part of Induction/
training program.

4 To arrange necessary training for emergency response team/
CMG/First Aid Team/Medical Team/Fire rescue team to deal with  
emergency. (Ensure availability of trained rescue team & necessary 
equipments all the time)

5 Arrange training for all QHSE&F team member for emergency 
response & clear cut understanding of their cruisial roles & 
responsibility during emergency.

6 To prepare & check effectiveness of Emergency Response Plan/
Disaster Management Plan.

7 To do proper co-ordination with all concern department for 
maintaining necessary  emergency response kit & necessary aids 
in required inventory or make identified supply of the same during 
declaration of such emergency.

8 To maintain close co-rdination with mutual aid for dealing 
with emergency.

During Effective Period

1 Assist CEO/Executive Director (Corp. Affairs). as instructed.

2 Co-ordination with respective HOD/HOS with respect to 
emergency actions.

Pre-Assessment Checklist [Preparedness in Early Stage]

1 Ensure that all the important document are preserved at a proper 
place.

2 Enusure that Emergency team has been prepared along with Roles & 
Responsibility.

3 Ensure each representative of each department has a substitute 
(Dry Cargo, E&I, MHS SR, MHS Conv, MHS GSU, MHS WLS TLS, 
MHS Utility, ES CWS, ES Civil, Fire, Safety, Security, Marine, Railway, 
Admin, Store, IT etc).

4 Ensure that list of Emergency Contact Numbers are displayed.

5 Ensure that all employees, contractors/vendors/visitors/other 
customer are aware of emergencies and preparedness.

6 Ensure that Emergency items contains following items;                                                                                                                                           
torches, ropes, wires, tarpaulins, plastic sheets, tool kit, duct tapes, 
assorted gears, first aid box, sand bags

7 Ensure proper communication with the POC for further information/
updates/news of respective emergency from disaster 
authority/Govt agencies.

8 Refer to the General DMP Checklist of West Basin 
[Departmentwise/Sectionwise]
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3 Ensure necessary action through CMG. Provide necessary assistance 
to CMG.

4 Assist in evacuation of all personnel except key personnel. 

5 Provide HSE & F facilities (Assist for Rescue, Evacuation, and other 
Necessary Arrangement).

6 Set up casualty collection centre and arrange first aid posts.

7 Arrange enough stock medicines, antidotes, oxygen, stretchers,

8 Keeping in mind that Road and Rail connectivity may be cut off for 
required period of time.

9  Arranges additional medicine and equipment as required.

10 Arrange a fully equipped Ambulance in ready state.

11 Make arrangements for mobile casualty to reach at incident sites 
and transporting for further treatment. 

12 To do immediate co-ordination to mutual aids for necessary help/
support if required.

After Effective Period

1  Assist to CEO/Executive Director (Corp. Affairs).

2 Assess damage (human) and send for further treatment.

3 Assess the property damage and prepare report.

4 Assist all HODs with restoration.

5 Perform necessary rescue through rescue team where needed.

6 Check each & every effecetd area & arrange for necessary HSE& F 
actions as require.

7 After completion of all rescue, restoration work.  check the 
effectiveness of executed emergency plan & take necessary 
require corrective action to update the plan & necessaary facilities  
if required.

8 To motivate the emergency rescue team, CMG &  all concerns , 
who have perform well during emergency.
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Introduction

It is fundamental to effective earthquake preparedness that maximum 
preventive measures be taken before an earthquake occurs. This includes 
building and facilities construction, storage planning and practices, and 
education of PORT personnel of appropriate actions when an earthquake occurs. 
This document deals with policies and procedures to be followed in the event of 
an earthquake.

Not all earthquakes are of the same magnitude. Further, the effects of an 
earthquake (including structural damage) may vary significantly from one area 
to another. This may be due to differences in distance from the earthquake’s 
epicentre, differences in geology, differences in topography, or differences in 
building construction. For these reasons, at the occasion of an earthquake, it 
will be incumbent on responsible parties at each site to determine the level of 
response, which is appropriate for their site. For our Initial Assessment purposes 
earthquakes will be categorized at three levels:

Level I
A slight tremor is felt. Window shades swing and perhaps some small objects fall 
from desks, etc. It appears unlikely that there is significant damage.

Level II
The shaking is quite noticeable. Pictures are askew and things topple from desks 
and bookshelves. Some windows may crack. Damage, though noticeable, appears 
to be minor in nature

Note: A Level II earthquake calls for action. Even though there may appear to be little or no damage there may be 
problems about which you may not be immediately aware (such as broken gas lines, damaged wiring, structural 
damage, etc.). Therefore, a Level II earthquake calls for an orderly evacuation of the building until inspections 
indicate it is safe to re-enter. In this case the senior responsible person (one who would be the Site Incident 
Commander in the event of a Level III earthquake) should conduct an inspection of the building and its systems to 
confirm a safe environment.

Level III
This is the “big one.” It may be difficult to walk. Items fall and some bookcases, 
etc. topple. Power lines sway violently. There is structural damage to buildings 
Most earthquakes will fall in the Level I category. In the event of a Level I quake 
stay calm and communicate with those around you. The facility manager or 
supervisor should advise the Port Deputy Conservator of the event and the initial 
assessment. Please keep in mind, however, that this could be the precursor of 
a larger quake. The likelihood of this is not great but the possibility should not 
be dismissed. This would be a good time to search your work area for heavy or 
dangerous objects that could cause injury should they fall in a greater tremor. 

Earthquake
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Important Information
 Regular power supply may be cut off for a considerable time if the earthquake is severe, 

due to the failure of transmission line. Both road and railway connectivity may be cut 
off for some time. Local villagers may try to forcibly enter port and there may not be any 
local admin/police to help the port authorities. There may be unpredicted fall of buildings, 
structure, towers, transmission lines, heavy cranes, silos, go down, tanks, chimney etc. at 
unpredicted location. As Mundra is falling under seismic zone-v, all essential amenities and 
sustenance for port, like offices, emergency assembly points, etc... needs to be always in 
place.

Earthquake Zone Classification
 The seismic zoning map of India the Gujarat region is divided into three zones. Kutchh 

region (about 300km x 300km) is assigned zone v where earthquakes of magnitude 8 can 
be expected. A belt of about 60-70km width around this zone covering areas of North 
Saurashtra and areas bordering eastern part of Kutchh are assigned zone-iv where intensity 
viii can be expected mainly due to earthquakes in Kutchh and some local earthquakes along 
north Kathiawar fault in northern Saurashtra. Rest of Gujarat lies in zone iii where intensity 
vii can be expected due to moderate local earthquakes or strong Kutchh earthquakes. 

Earthquake Zone Classification Map

Useful web sites for earthquake information:
 •  www.imd.gov.in 
 •  www.gsdma.org
 •  www.isgn.gov.in
 •  www.npmoc.navy.mil
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Generally port installations & residential township are designed, based on 
the following criteria

 All structures have been constructed as per IS 1893:1984 (Criteria for Earthquake 
Resistant Design of Structures), IS 13920:1993 Ductile Detailing of Reinforced Concrete 
Structures Subjected to Seismic Forces – Code of Practice , IS 4326:1993 Earthquake 
Resistant Design and Construction of Buildings - Code of Practice

Crisis Management Group

 Crisis Management Group (CMG) will be a permanent body to deal with all crisis, will be 
formed by CEO.

 On feeling heavy tremors of an earthquake (high-richter scale), the Crisis Management 
Group (CMG) shall meet at the CMC or other convenient place as determined by the CEO. 

 CEO Shall appoint departmental HOD/HOS as Coordinator and Convener of the CMG.

 All meetings of the Crisis Management Group (CMG) shall be conducted in the CMC.

 All HODs/HOS shall be members of CMG, in absence of the CEO, Executive Director (Corp. 
Affairs) shall be the Chairman of CMG and Coordinator shall be the convener. 

 CEO may declare emergency so that all emergency staff and officers shall be at their duty 
stations and congregate at their designated stations for taking review of the situation and 
for implementing orders received from their respective HODs, who are CMG members. 

 No emergency team member shall leave his station during the emergency period. 

 CMC shall be manned round the clock and shall be headed by the CEO or someone 
nominated by CEO. He shall be at least of the rank of HOD.

 All situations of the earthquake and recovery shall be reviewed by the CEO/Executive 
Director at CMC, with the concerned CMG members.
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Crisis Management Group – Responsibilities
 All HODs and HOSs shall be members of crisis group for earthquake management and post 

restoration activities in addition to members nominated by CEO as per the situation. 
 The crisis management group shall be active till the full restoration of port activities.
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Commands Structure/Designated Persons
 •  The following table shows the command structure for each department.
 •  In case the officer in the first column is not available, the second in command           

    automatically takes over.
 •  Designation of the first column is the HOD and second column is the successor.
 •  In case of absence of both, the senior most officers of the dept. to assume charge.

Sr.No. Head Successor

1 CEO Executive Director (Corp. Affairs) (Corporate Affairs)

2 HOD (Marine) HOS (Marine)

3 HOD Finance HOS Finance

4 HOD (HR & Admin) HOS (HR & Admin)

5 HOD (ES) HOS (ES)

6 HOD (QHSE & F) HOS (QHSE & F)

7 HOD (Dry Cargo) HOS (Dry Cargo)

8 HOD (Commercial) HOS (Commercial)

9 HOD (Security) HOS (Security)

10 HOD (Liquid)  HOS (Liquid)  

11 HOD (Railway) HOS (Railway)

12 HOD (Container Terminal) HOS (Container Terminal) 

13 HOD (West Basin) HOS (West Basin)

14 HOD (CSR–Adani Foundation) HOS (CSR – Adani Foundation)

* Roles of HODs [West basin (ES & DC)] and HODs [MPT (ES &DC)] are same. HODs [West Basin] will assist the Head – West Basin.
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Site-main Controller

CEO/Executive Director 
(Corp. Affairs)

Action Plan
 A. Actions – During Earthquake 
 B. Actions – Post-Earthquake: Recovery, Insurance, Restoration & Relief
 C. Checklists for Earthquake.

For an event demanding immediate evacuation: 
 
A. Evacuate the vicinity through the nearest safe exit. 
1. Use main fire exits if possible. 
       • If exits are obstructed, use extreme caution when evacuating through 
          any other means available.
       • Do not use elevators
2. Proceed at a walking pace. Do not run.
3. Those familiar with this evacuation plan are encouraged to see that visitors, vendors, 
     tenants, etc. who may not be familiar with procedures are not left behind.
4. Assist those unable to use stairs (See below.)
5. Personnel are encouraged to take VHF with them as they evacuate.
6. All the people must be assembled at designated assembly points.
7. Follow the emergency exit signage.

B. Evacuation in anticipation of a potential hazard
1. Shut down computers, machinery, etc.
2. Move out in an orderly fashion.
3. Wnsure that everyone has vacated the building.

 B     Post-Earthquake: Recovery, Insurance, restoration & Relief 
         The purpose of post earthquake activity is to resume port operation as early as possible.

a.   Collect the details of damages if any from 
 HODs immediately.
b.   Ask all members of the CMG to immediately 
 inspect their area of responsibility, along with  
 their subordinate staff and officers and report 
 their finding within short period of time. 
c.   Ask the HODs to submit preliminary estimate  
 immediately, followed by detailed estimate. 
d.   HOD - Marine to be asked to complete the survey 
 of berth as quickly as possible, to resume 
 shipping activity. 

e.   All required activities to resumePort operations are to be discussed and finalized 
 with HODs.
f. A department wise detailed programme is to be drawn up to resume normal 
 Port operations.
g.   Regular follow up to complete the work as provided in the checklist is to be done.
h.   Emergency powers for procurement and award of contract must be evoked.
i.     HODs are required to submit the details and programs immediately.
j.    Reports on condition of Tugs and other Port crafts, ship unloader, ship loaders, HMCs 
 and other auxiliary equipment after thoroughly inspection by HOD.
k.   All other cargo handling equipment like container handling equipment if any shall be  
 inspected by HOD and detailed report to be obtained..
l.    MCCs, Stacker Reclaimers, Wagon tippler and Wagon tippler tunnel, Conveyor belts,  
 conveyor galleries, Locomotives, Rail load out system etc. shall also be inspected 
 carefully by HOD and reports to be obtained.
m.  Condition of Liquid berth and equipment and SPM Condition of all civil structures,  
 Roads and water supply system  to be checked.
n.   Ask all HODs to submit details to HOD - Finance to process insurance claims.
o.   Coordinate the CSR activities. 
p.   Keep contact with District Collector and local state Govt. official and offer all possible 
 help for rehabilitation the same to corporate office.
q. Inform all stakeholders regarding restoration of the port operation and inform the same  
 to corporate office.

A     Actions – During Earthquake
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a.  Marine – HOD shall immediately arrange for survey  
 of berth and inform the condition to CEO/COO, Who  
 in turn inform the corporate office and stake holders.
b.  Restoration work if any may be done in association  
 with Head ES.
c.  Shall check the navigational aid system and take  
 action or rectifications if required
d.  Mobilise diving personnel and equipment.

a.   Shall take up relief camp work for port colony if required.
b.  Take all actions necessary to shift the officers and staff  
 of the port.
c.   Coordinate with civil department to clean up the colony  
 and premises.
d.   Arrange for provisions till normalcy is established.
e.   Coordinate food and drinking water arrangements for  
 people on resumption of work to be coordinated.
f. Arrange to lift out all the damaged materials generated  
 during earthquake from the site and dispose it at proper  
 place with the help of HSE department.

Incident Controller: 
HOD – Marine 
(Marine & SPM)

Incident Controller:
HOD – ES (MPT & WB)

Primary Support Team: 
HOD – HR & Admin

Primary Support Team: 
HOD – QHSE & F

a.   Assist to CEO/Executive Director (Corp. Affairs).
b.   Assess the damage (human) and sent for 
 further treatment.
c.   Assess the property damage and prepare report in  
 consultation with concern department.
d.   Assist all HODs with restoration.
e.  Suggest optimal strategies for emergency isolation of  
 damaged equipment, emergency transfer of 
 material etc.

  71Disaster Management Plan

a. Shall immediately depute the electrical engineer 
 to get an update of power supply.
b. In case of power outage, coordinate with   
 Electrical supply authorities for restoration of  
 power supply
c.   If power is available, and MCCs are O.K, charge  
 MCCs one by one after thorough checking. 
d. Depute the same team which has parked the  
 equipment to release the equipment for   
 operation after removing all blockages. 

e.  If any equipment is found to be damaged report the matter to higher ups and take  
 action for early repair or decommissioning.
f.    Equipment can also can be charged one-by-one, after charging the MCCs, after   
 obtaining written clearance from the engineer in charge.
g.  Ensure that the equipment electrical system is perfect before charging. Keep records of  
 all measurements.
h.   Inspect all electrical and mechanical systems thoroughly before trial run.
i.    Damaged street lights and damaged internal lighting system to be repaired and 
 re-commissioned.
j.    Take trial run of conveyors.
k.   Ensure all DG sets work till normal power supply is resumed.
l.    Inspect the water supply system and take all action to establish normal water 
 supply immediately. 
m.  In case of any difficulty bring it to the notice of CEO/Executive Director (Corp. Affairs). 
n.   Drainage system if damaged should be repaired immediately.
o.   Inspect all roof tops and if any roof is broken, take action for replacement.
p.   Coordinate with Admin/HR for clean-up activities.
q.  HODs of West Basin will assist the Head – West Basin.
r.  Initiate restart processes.
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a.   Shall inspect all stores and estimate loss or damages  
 if any and take immediate action for re-equipping 
 the stores.
b.   Coordinate with all HODs for requirements of   
 consumables and spares.  
c. Discuss with CEO/Executive Director (Corp. Affairs)  
 to ease norms of procurement for immediate supply  
 of stores. 

a.   Shall inspect all areas along with concern HODs for  
 estimate loss and damages if any. Prepare report and  
 submit to CEO.
b.   The condition of stored hazardous/toxic cargo to  
 be inspected along with HSE and immediate action,  
 as advised by HSE to be taken up. 
c.   Discuss with CEO/Executive Director (Corp. Affairs)  
 and HODs for resumption of partial or full operations.
d.   Take all actions for early resumption of Port activities.

a.  All HODs to prepare loss and damage list and   
 estimate the costs of rectification and submit the 
 same to HOD - Finance, who is the nodal officer   
 for claiming insurance, with copies to CEO/
 Executive Director (Corp. Affairs). The details shall  
 contain photograph also.
b.  Shall coordinate with insurance company to 
 arrange the surveyor as quickly as possible, so that  
 rectification work can start immediately.

a.   Shall depute teams of staff to check the condition 
 of all railway track and track electrification and   
 signalling system. 
b.   Contractor shall be instructed to depute adequate  
 numbers of teams to survey the entire railway line  
 and system, and submit feedback within the shortest  
 possible time (fix the time period for feedback)
c.   Condition shall be reported to CEO/Executive   
 Director (Corp. Affairs) and take action to repair and  
 resume operations.

Incident Controller: 
HOD – Railway   

Incident Controller: 
HOD – Operations 
[DC (MPT & WB), CT, LT]

Secondary support team: 
HOD – Finance & 
Accounts

f.   Recommends appropriate procedure to isolate damaged units without introducing new hazard.
g.   Arrange portable lighting arrangement to the accident site in consultation with Admin 
 and Commercial.
h.   Arrange for environmentally safe disposal of port emergency generated effluent/waste.
i.    Updating DMP.

SeconderySupport 
Team: HOD – 
Commercial 

d.   Any help for repair and decommissioning may be taken from HOD - ES.
e. He shall also inspect the Locomotives of the Port, and arrange for trial runs before putting   
 them into operation.

e.   Coordinate with HOD – Marine to resume shipping operations.
f.   Coordinate with HOD - Finance for insurance claims.

c.  May coordinate with all HODs to prepare additional documents if required.
d. May collect the details of claims with supporting documents from HODs in a time frame to  
 be fixed by him for early settlement of all claims.
e. Timely submission of insurance claims necessary for claiming losses.

Insurance Claims

 
         1169



The road and railway traffic from and to the port may be 
disrupted due to the earthquake.
a.  Shall be well versed with all road communication of  
 the area. 
b.  Shall coordinate with local administration/State   
 administration to clear the roads in consultation with  
 Corporate Affairs.
c.  Port may also be required to engage men and 
 machine to clear the road blockages if any.

The company has a social responsibly to save the life and 
property of the people living in the peripheral areas. This 
work involves the following activities. These activities 
may be done in association with local administration.

a.  Request them to move to safer places.
b.  Moving to earthquake relief centre is the best option.  
 If the same is not available nearby, they may be asked  
 to move to permanent structures available nearby.  
 Provide them all assistance for evacuation.

Primary Support Team: 
HOD – Security

Secondary Support Team: 
CSR HOD – Adani 
Foundation [General 
Responsibilities]

c. Provide the villagers adequate dry food (chuda, gudo, biscuits, baby food etc.) items and  
 potable water in adequate quantity.
d. Services of medical team may be extended to the peripheral villages with necessary   
 medicines and first aids.
e. Advise them to remain calm. 
f. After the earthquake there may be shortage of food and water. Water has to be provided for  
 their basic needs till normalcy is established.
g. Start community Kitchens to provide them with food.
h. Help in rehabilitation and resettlement of all displaced people in coordination with local  
 Govt. agencies and NGOs.

Checklist – 1 CEO/Executive Director (Corp. Affairs)

Checklist – 2 Marine Services

Checklist – 3 Engineering Services

Checklist – 4 Dry Cargo

Checklist – 5 Liquid Terminal

Checklist – 6 Container Terminal

Checklist – 7 HR & Admin

Checklist – 8 Security

Checklist – 9 Railway Services

Checklist – 10 West Basin

Checklist – 11 QHSE

C    Checklist:

  •  Checklist for CEO/Executive Director (Corp. Affairs).
  •  Following Checklists prepared which shall be used at the time of    

    declaration of Earthquake. 
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CEO - Emergency Preparedness 

Earthquake - Checklist

Sr. No. Activity Yes No Remarks

During Effective Period

1 Alarm to be sounded and announcement to be made on PA system. All 
operations to be stopped 

2 Personnel to be informed to vacate buildings, godowns, cranes, RTG’s 
and RMQC’s. Lifts not to be used for evacuation. Personnel assembled 
at nearest assembly point for Earthquake.

3 All departments told to carry out a head count.

4 People must be advised to maintain calm and reassure others.

After Effective Period

1 Announcement to be made declaring end of emergency on PA system 
and other means of communication.

2 Advise emergency teams to carry out on-field assessment and 
head counts.

3 Launch search and rescue operations for missing personal.

4 Personnel to be advised not to enter damaged buildings/structures.

5 Get reports on casualities and injuries to personnel. Attend to injured 
persons and give them first aid, if possible, inform the hospital if 
anyone is injured, stating the type and extent of injury. 

6 Carry out assessment of damage to property and all high value assets 
within the port including ships.

7 Reports to be consolidated with photographs from all departments for 
insurance claims.

8 Examine cargo pipelines, fire water lines, electrical underground 
cable & system, building & godown walls, floors, doors, staircases and 
windows to make sure that the building is not in danger of collapsing 

9 Initiate Gradual resumption of port operation.

Marine Services - Emergency Preparedness 

Earthquake - Checklist

Sr. No. Activity Yes No Remarks

Part of Regular Training and Inspections

1 All on-roll staff and contractual employees to be given training on 
emergency response on earthquake, exit routes in various buildings, 
assembly points and location of Medical Station/Fire Station.

2 Training to be given to employees on how to disconnect electric and 
water supply in their buildings.

3 Heavy objects, glasses to be kept in lower levels. To be inspected 
during safety rounds every quarter.

4 Heavy objects must not be kept on the parapet, window, balcony sills.

During Effective Period

1 Personnel to be informed to vacate buildings, godowns, cranes, RTG's 
and RMQC's. Lifts not to be used for evacuation. 

2 People to be advised to maintain calm and reassure others.

3 During the earthquake, the safest places are open spaces, away from 
buildings, godowns and high rise equipments. 
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4 If indoors, take cover under a desk, table, bed or doorways and against 
inside walls and staircase. Stay away from glass doors, glass panes, 
windows or outside doors. Do not cause a stampede while evacuating 
as the buildings in the Port are earthquake resistant. 

5 When outside, move away from buildings and utility wires. 

6 If in a moving vehicle, stop the vehicle and stay in the vehicle away 
from buildings, towers and trees. 

7 All operations must be stopped and personnel moved to a safe location 
from where they can be evacuated.

8 DPC, MMPT Marine Control Officer and data entry operator to 
assemble near jetty barrier with all hand held VHF, UHF, emergency 
light and mobile phones.

9 Announcements to be made instructing employees to avoid taking 
shelter near buildings, godowns, high rise equipments, stacked 
containers and trees.

After Effective Period

1 DPC, MMPT control officer & data entry operator to return back to 
Marine Control Room.

2 Take headcount of all the personnel.

3 Examine walls, floors, doors, staircases and windows to make sure that 
the building is not in danger of collapsing 

4 Attend to injured persons and give them first aid, if possible. Also inform 
the hospital if anyone is injured, stating the type and extent of injury. 

5 Assess damage to equipments, building and for any unsafe condition.

6 Check water pipes, electric lines and fittings. If damaged, shut off the 
main valves. Do not touch live wires. 

7 Initiate restart process.

Engineering Services of MPT - Emergency Preparedness 

Earthquake - Checklist

Sr. No. Activity Yes No Remarks

Part of Regular Training and Inspections

1 All on duty staff and contractual employees are given training on 
emergency response on earthquake, exit routes in various buildings, 
assembly points and location of Medical Station/Fire Station.

Training 
program

2 People are made aware about evacuation plan in case of emergency. Training 
program

3 People are made aware of do's and don’ts before, during and after 
earthquake.

Part of 
training. 
List of do's 
and don'ts 
enclosed

4 Heavy objects, glasses kept in lower levels. To be inspected during 
safety rounds every quarter.

5 Heavy objects must not be kept on the parapet, window, balcony sills.

During Effective Period

1 Personnel to be informed to vacate buildings, godowns, cranes, RTG’s 
and RMQC’s. Lifts not to be used for evacuation. 

To be made part 
of emergency 
drill.

2 Announcements to be made to avoid taking shelter near buildings, 
godowns, high rise equipment, stacked containers and trees.

To be made 
part of emer-
gency drill.
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Dry Cargo - Emergency Preparedness 

Earthquake - Checklist

Sr. No. Activity Yes No Remarks

Part of Regular Training and Inspections

1 All on duty staff and contractual employees are given training on emergency 
response on earthquake, exit routes in various buildings, assembly points and 
location of Medical Station/Fire Stat ion.

Training 
program

2 People are made aware about evacuation plan in case of emergency. Training 
program

3 People are made aware of do's and don’ts before, during and 
after earthquake.

Part of 
training. List of 
do's and don'ts 
enclosed

4 Emergency kit is prepared beforehand. The emergency kit contains flashlight 
and extra batteries, battery-operated radio and extra batteries, first aid kit 
emergency food and water, essential medicines, whistle, etc.

To be placed 
with dry cargo 
coordination 
desk and FCC 
control room

5 Training given to employees on how to disconnect electric supply in their buildings.

3 People must be advised to maintain calm and reassure others.

4 All operations to be stopped and personnel moved to a safe location 
from where they can be evacuated.

To be made part 
of emergency 
drill.

5 During the earthquake, the safest places are open spaces, away from 
buildings, godowns and high rise equipment, electrical lines and trees.

6 If indoors, take cover under a desk, table, bed or doorways and against 
inside walls and staircase. Stay away from glass doors, glass panes, 
windows or outside doors. Do not cause a stampede while evacuating 
as the buildings in the Port are earthquake resistant. 

7 When outside, move away from buildings and utility wires. 

8 If in a moving vehicle, stop the vehicle and stay in the vehicle away 
from buildings, towers and trees.

9 FCC control room, DG House/Substation & Workshop personal to 
assemble at the nearest assembly point or rescue point respectively 
with all hand held VHF, emergency lights and mobile phones.

To be made part 
of emergency 
drill.

After Effective Period

1 FCC control and Coordination desk to return to their respective control 
rooms.

2 Take headcount of all the personnel. (FCC, backup, steel yard, jetty & 
tug berth building)

3 Examine walls, floors, doors, staircases and windows to make sure that 
the building is not in danger of collapsing 

4 Attend to injured persons and give them first aid, if possible. Also inform 
the hospital if anyone is injured, stating the type and extent of injury. 

5 Assess damage to equipment and building to ensure safe working conditions.

6 Check water pipes, electric lines and fittings. If damaged, shut off the 
main valves. Do not touch live wires. 

7 Initiate restart process.

8 Photographs to be taken for assessing damages to cargo and property 
for insurance.

For insurance 
purpose

9 Communication to be sent to all clients regarding assessed and 
potential damage to cargo.
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6 Heavy objects, glasses kept in lower levels. To be inspected during safety 
rounds every quarter.

7 Heavy objects must not be kept on the parapet, window, balcony sills.

During Effective Period

1 Personnel to be informed to vacate buildings, godowns, cranes, RTG’s and 
RMQC’s. Lifts not to be used for evacuation. 

To be made part 
of  emergency 
drill.

2 Announcements to be made to avoid taking shelter near buildings, godowns, 
high rise equipment, stacked containers and trees.

To be made part 
of  emergency 
drill.

3 People must be advised to maintain calm and reassure others.

4 All operations must be stopped and personnel moved to a safe location from 
where they can be evacuated.

To be made part 
of  emergency 
drill.

5 During the earthquake, the safest places are open spaces, away from buildings, 
godowns and high rise equipment, electrical lines and trees.

6 If indoors, take cover under a desk, table, bed or doorways and against inside 
walls and staircase. Stay away from glass doors, glass panes, windows or 
outside doors. Do not cause a stampede while evacuating as the buildings in 
the Port are earthquake resistant. 

7 When outside, move away from buildings and utility wires. 

8 If in a moving vehicle, stop the vehicle and stay in the vehicle away from 
buildings, towers and trees. 

9 FCC control and Coordination desk personal to assemble
near line and jetty barrier respectively with all hand held VHF, emergency 
lights and mobile phones.

To be made part 
of  emergency 
drill.

After Effective Period

1 FCC control and Coordination desk to return to their respective control rooms.

2 Take headcount of all the personnel. (FCC, backup, steel yard, jetty & 
tug berth building)

3 Examine walls, floors, doors, staircases and windows to make sure that the 
building is not in danger of collapsing 

4 Attend to injured persons and give them first aid, if possible. Also inform the 
hospital if anyone is injured, stating the type and extent of injury. 

5 Assess damage to equipment and building to ensure safe working conditions.

6 Check water pipes, electric lines and fittings. If damaged, shut off the main 
valves. Do not touch live wires. 

7 Initiate restart process.

8 Photographs to be taken for assessing damages to cargo and property for insurance. For insurance 
purpose

9 Communication to be sent to all clients regarding assessed and potential dam-
age to cargo.

Liquid Terminal - Emergency Preparedness 

Earthquake - Checklist

Sr. No. Activity Yes No Remarks

Part of Regular Training and Inspections

1 All on-roll staff and contractual employees to be given training on 
emergency response on earthquake, exit routes in various buildings, 
assembly points and location of Medical Station/Fire Station.

2 Training to be given to employees on how to disconnect electric and 
water supply in their buildings.
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Container Terminal - Emergency Preparedness 

Earthquake - Checklist

Sr. No. Activity Yes No Remarks

Part of Regular Training and Inspections

1 All onroll  staff and contractual employees to be given training on 
emergency response on earthquake, exit routes in various buildings, 
assembly points and location of Medical 
Station/Fire Station.

2 Training to be given to employees on how to disconnect electric and 
water supply in their buildings.

3 Heavy objects, glasses to be kept in lower levels. To be inspected 
during safety rounds every quarter.

4 Heavy objects must not be kept on the parapet, window, balcony sills.

3 Heavy objects, glasses to be kept in lower levels. To be inspected 
during safety rounds every quarter.

4 Heavy objects must not be kept on the parapet, window, balcony sills.

During Effective Period

1 Personnel informed to vacate Liquid terminal buildings.

2 People to be advised to maintain calm and reassure others.

3 During the earthquake, the safest places are open spaces, away from 
buildings, godowns and high rise equipment. 

4 If indoors, take cover under a desk, table, bed or doorways and against 
inside walls and staircase. Stay away from glass doors, glass panes, 
windows or outside doors. Do not cause a stampede while evacuating 
as the buildings in the Port are earthquake resistant. 

5 When outside, move away from buildings and utility wires. 

6 If in a moving vehicle, stop the vehicle and stay in the vehicle away 
from buildings, towers and trees. 

7 All operations must be stopped and personnel moved to a safe 
location from where they can be evacuated.

8 Liquid Control Officer and data entry operator to assemble near driver 
canteen with all hand held VHF, UHF, emergency light  and mobile 
phones.

9 Announcements to be made to avoid taking shelter near buildings, 
godowns, high rise equipment, stacked containers and trees.

After Effective Period

1 Control officer & data entry operator to return back to Liquid Control 
Room.

2 Take headcount of all the personnel.

3 Examine walls, floors, doors, staircases and windows to make sure that 
the building is not in danger of collapsing 

4 Attend to injured persons and give them first aid, if possible. Also inform 
the hospital if anyone is injured, stating the type and extent of injury. 

5 Assess damage to equipment, building and for any unsafe condition.

6 Check water pipes, electric lines and fittings. If damaged, shut off the 
main valves. Do not touch live wires. 

7 Initiate restart process.
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During Effective Period

1 Personnel informed to vacate buildings, workshops , godowns, cranes, 
RTG’s and RMQC’s. Lifts not to be used for evacuation. 

2 People to be advised to maintain calm and reassure others.

3 During the earthquake, the safest places are open spaces, away from 
buildings, godowns and high rise equipments. 

4 If indoors, take cover under a desk, table, bed or doorways and against 
inside walls and staircase. Stay away from glass doors, glass panes, 
windows or outside doors. Do not cause a stampede while evacuating as 
the buildings in the Port are earthquake resistant. 

5 When outside, move away from buildings and utility wires. 

6 If in a moving vehicle, stop the vehicle and stay in the vehicle away 
from buildings, towers and trees. 

7 All operations must be stopped and personnel moved to a safe location 
from where they can be evacuated.

8 Shift superintendent , tower controller, Planners , Operators , 
engineers, checkers and all ITV drivers  to assemble away from 
operation building at emergency assembly point with all hand held 
VHF, UHF, emergency light  and mobile phones.

9 Announcements to be made instructing employees to avoid taking 
shelter near buildings, godowns, high rise equipments, stacked 
containers and trees.

After Effective Period

1 Shift superintendent , tower controller, Planners , Operators , 
engineers, checkers and all ITV drivers  to return back at their 
respective work place.

2 Take headcount of all the personnel.

3 Examine walls, floors, doors, staircases and windows to make sure that 
the building is not in danger of collapsing 

4 Attend to injured persons and give them first aid, if possible. Also 
inform the hospital if anyone is injured, stating the type and extent of 
injury. 

5 Assess damage to equipments and building for any 
unsafe conditions.

6 Check water pipes, electric lines and fittings. If damaged, shut off the 
main valves. Do not touch live wires. 

7 Initiate restart process. Administration - Emergency Preparedness 

Earthquake - Checklist

Sr. No. Activity Yes No Remarks

Part of Regular Training and Inspections

1 All on-roll staff and contractual employees to be given training on 
emergency response on earthquake, exit routes in various buildings, 
assembly points and location of Medical Station/Fire Station.

2 Training to be given to employees on how to disconnect electric and 
water supply in their buildings.

3 Heavy objects, glasses to be kept in lower levels. To be inspected 
during safety rounds every quarter.

4 Heavy objects must not be kept on the parapet, window, balcony sills.

During Effective Period

1 Personnel informed to vacate buildings. Lifts not to be used 
for evacuation. 

2 People to be advised to maintain calm and reassure others.
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Security Services - Emergency Preparedness 

Earthquake - Checklist

Sr. No. Activity Yes No Remarks

Part of Regular Training and Inspections

1 All on-roll staff and contractual employees to be given familirization 
on emergency response on earthquake, exit routes in various buildings, 
assembly points and location of Medical Station/Fire Station.

2 Training to be given to employees on how to disconnect electric and 
water supply in their buildings.

3 Heavy objects, glasses to be kept in lower levels. To be inspected 
during safety rounds every quarter.

4 Heavy objects must not be kept on the parapet, window, balcony sills.

During Effective Period

1 Personnel to be informed to vacate buildings, godowns, cranes, RTG’s 
and RMQC’s. Lifts not to be used for evacuation. 

2 People to be advised to maintain calm and reassure others.

3 During the earthquake, the safest places are open spaces, away from 
buildings, godowns and high rise equipments. 

4 If indoors, take cover under a desk, table, bed or doorways and against 
inside walls and staircase. Stay away from glass doors, glass panes, 
windows or outside doors. Do not cause a stampede while evacuating 
as the buildings in the Port are earthquake resistant. 

5 When outside, move away from buildings and utility wires. 

6 If in a moving vehicle, stop the vehicle and stay in the vehicle away 
from buildings, towers and trees. 

7 All operations must be stopped and personnel moved to a safe 
location from where they can be evacuated.

8 DPC, MMPT Marine Control Officer and data entry operator to 
assemble near jetty barrier with all hand held VHF, UHF, emergency 
light  and mobile phones.

9 Announcements to be made instructing employees to avoid taking 
shelter near buildings, godowns, high rise equipments, stacked 
containers and trees.

3 During the earthquake, the safest places are open spaces, away from 
buildings, godowns and high rise equipments. 

4 If indoors, take cover under a desk, table, bed or doorways and against 
inside walls and staircase. Stay away from glass doors, glass panes, 
windows or outside doors. Do not cause a stampede while evacuating as 
the buildings in the Port are earthquake resistant. 

5 When outside, move away from buildings and utility wires. 

6 If in a moving vehicle, stop the vehicle and stay in the vehicle away 
from buildings, towers and trees. 

After Effective Period

1 All Admin officer take charge to respective Control Rooms

2 All the Buses, LMVs moved towards parking near all Assembly Points.

3 Examine walls, floors, doors, staircases and windows to make sure that 
the building is not in danger of collapsing 

4 Attend to injured persons and give them first aid, if possible. Also inform 
the hospital if anyone is injured, stating the type and extent of injury. 
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After Effective Period

1 Security Control Room Officer along with Data Operators to return 
back to respective Security Control Room.

2 Take headcount of all the personnel.

3 Examine walls, floors, doors, staircases and windows to make sure that 
the building is not in danger of collapsing 

4 Attend to injured persons and give them first aid, if possible. Also 
inform the hospital if anyone is injured, stating the type and extent of 
injury. 

5 Assess damage to equipments, building and for any 
unsafe condition.

6 Check water pipes, electric lines and fittings. If damaged, shut off the 
main valves. Do not touch live wires. 

7 Initiate restart process.

Railway Services - Emergency Preparedness 

Earthquake - Checklist

Sr. No. Activity Yes No Remarks

Part of Regular Training and Inspections

1 All on duty staff and contractual employees are given training on emergency 
response on earthquake, exit routes in various buildings, assembly points and 
location of Medical Station/Fire Station.

Training 
program

2 People are made aware about evacuation plan in case of emergency. Training 
program

3 People are made aware of do’s and don’ts before, during and 
after earthquake.

part of 
training. 
List of do’s 
and don’ts 
enclosed

4 Emergency kit is prepared beforehand. The emergency kit contains flashlight 
and extra batteries, battery-operated radio and extra batteries, first aid kit 
emergency food and water, essential medicines, whistle, etc.

To be placed 
with dry cargo 
coordination 
desk and FCC 
control room

5 Training given to employees on how to disconnect electric supply in 
their buildings.

6 Heavy objects, glasses kept in lower levels. To be inspected during safety 
rounds every quarter.

7 Heavy objects must not be kept on the parapet, window, balcony sills.

During Effective Period

1 Personnel informed to vacate railway building control room,Railway 
Yard,Loco Shed,Railway stations and Railway Maintenance Office. Lifts not 
to be used for evacuation. 

To be made part 
of emergency 
drill.

2 Announcements to be made to avoid taking shelter near buildings, godowns, 
high rise equipment, stacked containers and trees.

To be made part 
of emergency 
drill.

3 People must be advised to maintain calm and reassure others.

4 All operations must be stopped and personnel moved to a safe location from 
where they can be evacuated.

To be made part 
of emergency 
drill.

5 During the earthquake, the safest places are open spaces, away from 
buildings, godowns and high rise equipment, electrical lines and trees.
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WEST BASIN - EMERGENCY PREPAREDNESS

Emergency Response

Earthquake - Checklist

Part of Regular Training and Inspections

Sr. No. Activity Yes No Remarks

1 All on duty staff and contractual employees are given training on 
emergency response on earthquake, exit routes in various buildings, 
assembly points and location of Medical Station/Fire Station.

Training 
program

2 People are made aware about evacuation plan in case 
of emergency.

Training 
program

3 People are made aware of do’s and don’ts before, during and 
after earthquake.

Part of 
training. 
List of do’s 
and don’ts 
enclosed

4 Emergency kit is prepared beforehand. The emergency kit contains 
flashlight and extra batteries, battery-operated radio and extra 
batteries, first aid kit emergency food and water, essential medicines, 
whistle, etc.

To be placed 
at Central 
Control Room

5 Heavy objects, glasses kept in lower levels. To be inspected during safety 
rounds every quarter.

6 Heavy objects must not be kept on the parapet, window, balcony sills.

7 Wardens of the individual buildings are aware of their duties.

6 If indoors, take cover under a desk, table, bed or doorways and against inside 
walls and staircase. Stay away from glass doors, glass panes, windows or 
outside doors. Do not cause a stampede while evacuating as the buildings in 
the Port are earthquake resistant. 

7 When outside, move away from buildings and utility wires. 

8 If in a moving vehicle, stop the vehicle and stay in the vehicle away from 
buildings, towers and trees. 

9 FCC control and coordination desk personal to assemble near 00 Line and 
Railway building respectively with all hand held VHF, emergency light and 
mobile phones..

To be made part 
of emergency 
drill.

After Effective Period

1 Railway Emergency team to return to their  control rooms.

2 Take headcount of all the personnel. (Railway operation building, loco shed, 
railway stations and railway maintenance Office)

3 Examine walls, floors, doors, staircases and windows to make sure that the 
building is not in danger of collapsing 

4 Attend to injured persons and give them first aid, if possible. Also inform the 
hospital if anyone is injured, stating the type and extent of injury. 

5 Assess damage to equipment and building to ensure safe 
working conditions.

6 Check water pipes, electric lines and fittings. If damaged, shut off the main 
valves. Do not touch live wires. 

7 Initiate restart process.

8 Photographs to be taken for assessing damages to cargo and property for 
insurance.

For insurance 
purpose

9 Communication to be sent to all clients regarding assessed and potential 
damage to cargo.
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8 Emergency team prepared for respective emergencies and their roles 
and responsibility.

9 Emergency Contact Numbers displayed and circulated to 
all concern.

10 Ensure that emergency siren is working.

11 HODs have a meeting above the impending emergency steps 

During Effective Period

1 Ensure proper communication with Security for traffic control of 
dumpers/trucks.

2 Ensure proper communication with railway department (Govt) for rake 
movement.

3 Ensure proper communication with transporters and agents for their role 
in case of emergency.

4 Ensure that any information from CCR/higher authority must be passed 
on to the downstream.

5 Personnel informed to vacate buildings, cranes, transfer towers, 
workshops etc. Lifts not to be used for evacuation. 

To be made part 
of emergency 
drill.

6 Announcements to be made to avoid taking shelter near buildings, 
godowns, high rise equipment, stacked containers and trees.

To be made part 
of emergency 
drill.

7 People must be advised to maintain calm and reassure others.

8 All operations must be stopped and personnel moved to a safe location 
from where they can be evacuated.

To be made part 
of emergency 
drill.

9 Ensure all the customers/surveyors have been informed regarding 
emergency and preparedness.

10 Ensure electrical isolation of machines/equipment before leaving.

11 During the earthquake, the safest places are open spaces. Stay away from 
buildings, godowns and high rise equipment, coal piles, electrical lines and 
trees.

12 If indoors, take cover under a desk, table, bed or doorways 
and against inside walls and staircase. Stay away from glass 
doors, glass panes, windows or outside doors. Do not cause a stampede 
while evacuating as the buildings in the Port 
are earthquake resistant. 

13 When outside, move away from buildings and utility wires. 

14 If in a moving vehicle, stop the vehicle and stay in the vehicle away from 
buildings, towers and trees. 

15 Ensure all person should reach to the assembly point keeping away from 
the any structures.

16 Warden has to perform his duty for evacuation of building. Warden’s Duty

After Effective Period

Sr. No. Activity Yes No Remarks

1 Staff of Central Control Room and Marine Control will return back to 
their desk. 

2 Warden has to take head-count of all the personnel (sitting inside 
building). Individual Incharge has to ensure the head-count of all the 
workmen and the field staff.

3 Examine walls, floors, doors, staircases and windows to make sure that 
the building is not in danger of collapsing 

4 Attend to injured persons and give them first aid, if possible. Also inform 
the hospital if anyone is injured, stating the type and extent of injury. 
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5 Assess damage to equipment and building to ensure safe 
working conditions.

6 Check water pipes, electric lines and fittings. If damaged, shut off the 
main valves. Do not touch live wires. 

7 Ensure that respective HOD/HOS have inspected areas.

8 Initiate restart process.

9 Photographs to be taken for assessing damages to cargo and property 
for insurance.

For insurance 
purpose

10 Ensure that site-round is taken, report prepared and submitted the 
observations to all concern for compliance.

11 Communication to be sent to all clients regarding assessed and 
potential damage to cargo.

Pre-Assessment Checklist [Preparedness in Early Stage]

1 Ensure that all the important document are preserved at a proper place.

2 Enusure that Emergency team has been prepared along with Roles 
& Responsibility.

3 Ensure each representative of each department has a substitute (Dry 
Cargo, E&I, MHS SR, MHS Conv, MHS GSU, MHS WLS TLS, MHS Utility, ES 
CWS, ES Civil, Fire, Safety, Security, Marine, Railway, Admin, Store, IT etc).

4 Ensure that list of Emergency Contact Numbers are displayed.

5 Ensure that all employees, contractors/vendors/visitors/other customer 
are aware of emergencies and preparedness.

6 Ensure that Emergency items contains following items;                                                                                                                                           
torches, ropes, wires, tarpaulins, plastic sheets, tool kit, duct tapes, 
assorted gears, first aid box, sand bags.

7 Ensure proper communication with the POC for further information/
updates/news of respective emergency from disaster authority/ 
Govt agencies.

8 Refer to the General DMP Checklist of West Basin 
[Departmentwise/Sectionwise]

Click Here

QHSE&F - Emergency Preparedness 

Emergency Response.

Earthquake- Checklist

Sr. No. Activity Yes No Remarks

Induction and Training Program.

1 Arrange induction /training program for all personnel on emergency 
preparedness & its awareness.

Part of 
Induction/
training 
program.

2 All concerned employees and contractual staff informed about the 
assembly point & evacuation locations.

3 To arrange emergency drill for dealing with such emergency. To be made part 
of emergency 
drill.

4 To arrange necessary training for emergency response team/CMG/First 
Aid Team/Medical Team/Fire rescue team to deal with  emergency. 
(Ensure availability of trained rescue team & necessary equipments 
all the time)

5 Arrange training for all QHSE&F team member for emergency response 
& clear cut understanding of their cruisial roles & responsibility 
during emergency.
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6 To prepare & check effectiveness of Emergency Response Plan/
Disaster Management Plan.

7 To do proper co-ordination with all concern department for 
maintaining necessary  emergency response kit & necessary aids 
in required inventory or make identified supply of the same during 
declaration of such emergency.

8 To maintain close co-rdination with mutual aid for dealing 
with emergency.

During Effective Period

1 Assist CEO/Executive Director (Corp. Affairs). as instructed.

2 Co-ordination with respective HOD/HOS with respect to emergency 
actions.

3 Ensure  necessary action through CMG. Provide necessary assistance to 
CMG.

4 Assist in evacuation of all personnel except key personnel. 

5 Provide HSE & F facilities (Assist for Rescue, Evacuation, and other 
Necessary Arrangement).

6 Set up casualty collection centre and arrange first aid posts.

7 Arrange enough stock medicines, antidotes, oxygen, stretchers,

8 Keeping in mind that Road and Rail connectivity may be cut off for 
required period of time.

9  Arranges additional medicine and equipment as required.

10 Arrange a fully equipped Ambulance in ready state.

11 Make arrangements for mobile casualty to reach at incident sites and 
transporting for further treatment. 

12 To do immediate co-ordination to mutual aids for necessary help/support if 
required.

After Effective Period

1  Assist to CEO/Executive Director (Corp. Affairs).

2 Assess damage (human) and send for further treatment.

3 Assess the property damage and prepare report.

4 Assist all HODs with restoration.

5 Perform necessary rescue through rescue team where needed.

6 Check each & every effecetd area & arrange for necessary HSE& F actions as 
require.

7 After completion  of all rescue, restoration work.  check the 
effectiveness of executed emergency plan & take necessary require 
corrective action to update the plan & necessaary facilities  if required.

8 To motivate the emergency rescue team, CMG &  all concerns , who 
have perform well during emergency.
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Heavy Rain/Flood
Introduction

During emergency, flood messages are conveyed by the Govt authorized Officer 
or Collector of the District to All India Radio/Doordarshan Kendra for necessary 
broadcast. 

Heavy continuous rains for long period of time after which the dams are opened at 
Patri near Mundra.

Probability of damage to port assets is medium, chances of life loss are less as 
time is available and detailed mitigation procedures can be implemented.
Emergency action will be based on preparedness levels achieved during emergency 
drills. Proper communication channel to be established for dissemination of 
warnings to the persons working on ground level.

Gujarat flood hazard risk zonations settelment wise flood frequency

Important information
 • Power supply may be cut off for a considerable time (days) if the flood is severe.
 • Both road and railway connectivity may be cut off for some time. 
 • There may be unpredicted inundation from unforeseen direction.
 • All preparations to face such eventualities should be taken. Drinking water and adequate   

   stock of essentials to be maintained. 
 • Adequate stock of essential medicines shall be maintained.
 • If any other incident (i.e. fire, toxic release, oil spillage) occurs because of natural      

   calamities, actions mentioned in the onsite emergency plan & Oil spill contingency      
   plan needs to be taken.

Useful websites for tracking floods
 • http://www.gsdma.org/
 • www.imd.ernrt.in
 • www.npmoc.navy.mil/products
 • www.underground.com/tropical
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  Flood Management Centre
  •  On receipt of information of approaching flood a Crisis Management Centre (FMC) at Adani   

    house, First floor, Conference  room shall be started at least 48hrs prior to the approach  of flood. 
  •  FMC formation shall be ordered by the CEO or the Executive Director.
  •  First and second floor of a permanent building is the ideal choice and hence the first floor of   

    Adani House has been chosen for setting up of the FMC.
  •  CEO or the Executive Director shall be overall in charge of the FMC and shall take all necessary  

    steps for proper functioning of the control room.
  •  All information shall be passed over to FMC by the Marine Control, when FMC starts  functioning. 
  •  All coordination and control shall be done by the CEO from the FMC.
  •  The FMC shall have stand-by power supply (Diesel powered Generator) which can last       

    at least 48 hrs, in case of power failure. A diesel bowser shall be kept stand-by at a sheltered/      
    protected location near Adani House to supplement the existing 1800 ltrs of fuel which is       
    available for the 320 KV Generator. The FMC shall be easily accessible and well connected with  
    at least 3 modes of communication (Telephone, Walkie-talkie with charging facility, Mobile    
    phone) in addition to functional public address system.

  •  The communication system between Marine control, FMC, CEO and HODs shall not fail at any cost.

Action plan
 A.   Actions – Two days before heavy rain expected as per weather forecast.
 B.   Actions – On the day when rainfall starts.
 C.   Actions –Heavy Rain/During Flood. 
 D.   Actions – Post Flood stage: recovery, insurance, Restoration & relief.
 E.   Checklists to be used at different stage of Flood.

A    2 days before heavy rain expected as per weather forecast 

 Actions – Immediate after obtaining receiving information from concern authority:

 This Activity starts on intimation of possible Flood hitting the Port. Normally before 3 to 4 days, 
and at least 48 hrs before the predicted cycle.   

  Marine Control (Signal Station)
  •  Prime duty of signal station is to collect the weather condition, give warning to all, by   

    hoisting warning signals and control all marine activities.
  •  Marine Head of the Port is the controlling authority of Signal Station, who is assisted by
      2 DGM Marine Operations.
  •  Marine Control is the eyes and ears of the port.
  •  Marine Control station is the Permanent Nodal Agency to gather information about low pres  

    sure forming, cyclone formation and all details of cyclone and marine control shall inform to 
      CEO and all HODs.
  •  The Port’s radar system is installed on top of the Marine Operation Building (MPT & WB)   

    station, Vessel Traffic Management System (VTMS) is with the marine control.
  •  The information is to be collected from Indian Meteorological department, Local radar system/ 

    Local TV networks news/Radio and Web-site.
  •  All information related to low pressure formation and flood shall be immediately sent to CEO   

    and all HODs by mail, SMS, followed by telephone to ensure the authority has received 
      the message. In case any recipient is out of headquarters,  the information  shall be passed on  

    to the  HOS.
  •  The Marine Control station shall maintain the contact details of CEO, all HODs and, HOSs, in 
      addition to all installation. (HR department shall supply contact details of all concerned list is  

    to be kept updated every 3 months).
  •  On confirmation of flood, Marine Head shall make arrangements for food, water and all 
      facilities necessary for the smooth functioning of the marine control, as proposed for Flood    

    Management Centre.
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  Control room shall have the following facility
 •  Two numbers of laptop with internet link.
 •  Communication systems as described above.
 •  UPS and stand-by generator with fully charged battery and diesel for 4  days         

    continuous running.
 •  Toilet facility with at least 2x1000 liters capacity overhead water tank.
 •  Dry food items and bottled water for 3 people for 4 days.
 •  One vehicle and one stand-by vehicle with adequate fuel and drivers.
 •  Adequate chairs, tables and sofas. 
 •  Marine Head shall also arrange food and water for persons working at Marine 
    Control round the clock during cyclone through HR & Admin.

  Crisis Management Group
 •  Crisis Management Group (CMG) will be a permanent body to deal with all crisis and   

    formed by CEO.
 •  On confirmation of possible flood attack on the port, the Crisis Management Group (CMG)  

    shall meet at the FMC or other convenient place as determined by the CEO. 
 •  CEO Shall appoint departmental HOD/HOS as Coordinator and Convener of the CMG.
 •  All meetings of the Crisis Management Group (CMG) shall be conducted in the FMC.
 •  All HODs/HOS shall be members of CMG, in absence of CEO, Executive director shall be   

    the Chairman of CMG and Coordinator shall be the convener. 
 •  CEO may declare emergency so that all staff and officers shall be at their duty stations       

    and congregate at their designated stations for taking review of the situation and for   
    implementing orders received from their respective HODs, who are CMG members. 

 •  No officer shall leave his station during the emergency period. 
 •  FMC shall be manned round the clock and shall be headed by CEO or someone        

    nominated by CEO. He shall be at least of the rank of HOD.
 •  All advance preparations before the onset of flood, actions during flood and recovery 
     shall be reviewed by CEO/Executive Director at FMC with the concerned CMG members. 

  Crisis Management Group – Responsibilities
  All HOD’s and HOS’s shall be members of crisis group for flood management and post 

restoration activities in addition to members nominated by CEO as per the situation. 
  The crisis management group shall be active till the full   restoration of port activities.
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 Commands structure/designated persons:

 • The following table shows the command structure for each department.
 • In case the officer in the first column is not available, the second in command    
  automatically takes over.
 • Designation of the first column is the HOD and second column is the successor.
 • In case of absence of both, the senior most officers of the dept. to assume charge.

Sr.No. Head Successor

1 CEO Executive Director (Corporate Affairs)

2 HOD (Marine) HOS (Marine)

3 HOD Finance HOS Finance

4 HOD (HR & Admin) HOS (HR & Admin)

5 HOD (ES) HOS (ES)

6 HOD (QHSE & F) HOS (QHSE & F)

7 HOD (Dry Cargo) HOS (Dry Cargo)

8 HOD (Commercial) HOS (Commercial)

9 HOD (Security) HOS (Security)

10 HOD (Liquid)  HOS (Liquid)  

11 HOD (Railway) HOS (Railway)

12 HOD (Container Terminal) HOS (Container Terminal) 

13 HOD (West Basin) HOS (West Basin)

14 HOD (CSR – Adani Foundation) HOS (CSR – Adani Foundation)

* Roles of HODs [West basin (ES & DC)] and HODs [MPT (ES &DC)] are same. HODs [West Basin] will assist to Head – West Basin.

 Duties and responsibilities of CEO /Executive Director and HODs:
 • On receipt of imminent flood, all  HODs shall inform their subordinates to take all   
  prescribed precautions as per the checklist and stand-by for further instruction.
 • All HODs and officers shall have departmental walkie-talkie and mobile phones with   
  them with fully charged batteries.
 • All HODs shall collect sufficient cash from the CFO, with the approval of CEO for   
  contingency expenditure.
 • All the members of the crisis group are required to inspect their area of responsibility to  
  make sure all necessary precautions have been taken.
 • In addition to the following, if there are any additional requirements. It shall be promptly  
  attended to. Detailed duty and responsibility of the CEO and HODs are listed below

Disaster Management Plan    91

 
         1188



Group Position                      

Port Position                        

Alternative

Site-Main Controller               

CEO         

Executive Director 
(Corp. Affairs) 

•  Keep a close contact with marine control, CMG/
head marine and get latest update on the flood.

•  Call for emergency meeting of the CMG for 
appraisal.

•  Instruct all HOD’s to be in readiness. 
•  Instruct HOD to form groups of officers and 

distribute the duties and responsibilities of all 
subordinate officers for their readiness (a group    
formed).

•  Monitor flood management action plan. Check 
list is prepared.

•  Declare and ensure state of emergency and 
preparedness is maintained all throughout till full 
recovery and restoration.

•  Finalize the program for shutting down operations 
and evacuation and other operations as 
deemed necessary.

•  CEO shall coordinate with CMG and flood related  
                 coordination work. such as :

•  Liaison with District Collector, Indian navy, Coast Guard and SP and local administration. 
• Instruct the SEZ corporate affairs/Adani foundation to inform local villages the danger 

arising from the imminent approach of flood and apprise them to move to safer areas and 
offer all possible assistance.

• Review the condition of stack yard, stock of cargo inside transit shed, cargo safety action 
plan with all HODs.

• Review safety of dangerous cargo if any on board the ship, shed or nearby.
• Plan for casting off ships with dangerous cargo and dispatch of dangerous cargo from 

the port by road on priority basis.
• Finalise roster for removal of cargo from ships to roads from the port with head marine 

and HOD’s, marine operations
• Review drainage, evacuation of surge/tidal water with ES-Civil dept. and instruct civil 

department to complete all related work within short period of time. 
• Review action plan for safety of port and port equipment with Marine, Dry Cargo, ES, 

railway and CT.
• Review the plan for emergency power supply and water supply with MUPL.
• Finalize with Admin/HR and HSE, the action plan for the safety of employees to colony 

including emergency evacuation in case of water logging at various places. 
• Instruct Admin/HR to coordinate all arrangements for food and water.
• Ask all HOD’s to be ready with resources to meet unpredicted emergencies 
• Issue order to declare HOD finance as the coordinating officer for all works 

related to insurance.
• Review the insurance position and renew policies if lapsed.
• Sanction cash for emergencies, to be maintained by HOD’s.       
• Review the preventive arrangements made by HOD’s as per checklist. 
• Keep the corporate head office informed of all incidence and activities. 
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Group Position                    

Port Position                     

Alternative

Incident Controller           

Head – Marine            

HOS – Marine

•  Have close coordination and supervision of the 
marine control to be fully alert day and night to 
monitor the flood condition and get the 
latest input.

•  Pass on the latest message to CEO/Executive 
director and all CMG members for 
advance planning.

•  Take active part in the formation of CMG with 
the approval of CEO. 

•  Take action to preserve all vital records 
and documents.

•  Co-ordinate with HSE and take their advice 
for health, safety and environmental issues 
particularly if ships with dangerous or toxic 
cargoes are present in the port.

•  Ensures that applicable implementation 
procedures are reviewed and are in position.

•  Inform master of the ships about the flood and 
ask them to be prepared to move out on short notice.

• Keep all the tugs and crafts stand-by for emergency evacuation of ships to roads on 
short notice.

• Prepare a roster for evacuation of ship, in consultation with HOD of various SBU’s.
• Discuss and finalize with master of tugs and other officers necessary action to be taken 

for the protection and safety of tugs, port crafts and navigational aids, during flood. 
• Keep all navigational survey equipment in good condition for use after passage of 

flood situation. 
• Control of shipping. 
• Obtain approval from CEO for taking all necessary action for the safety of the port and 

port crafts.
• Considering the condition of the channel depth, marine head shall prepare a chart for 

evacuation of the ships from the port.
• Marine head shall apprise CEO of all actions being undertaken.
• Action plan for such situation to be planned in advance.
• Increase nos. of mooring ropes etc. if required are to be planned. 
• Keep enough wire ropes ready for use in case of emergency. 
• Coordinate for proper functioning of FMC.
• Prepare duty roster for manning of Crisis Management Centre by officers of the   

Administration, Finance & Accounts and Commercial.
• Keep track of the flood and take all necessary action for cargo management with the 

help of various SBU’s Head.
• Visit the Port and coordinate with various SBU’s Head  to ensure safety of cargo stacked 

in stack yard and cargo stored in covered areas.
• Management of Hazardous waste may be done with the guidance of HOD QHSE & F.
• Action plan to move Hazardous cargo to safe place to be finalized. 
• Liaison with all stake holders to relieve their anxiety if any.
• The roster of all departments may be collected, combined and kept in the FMC for 

ready reference. 
• Mobilizes and monitors vehicles as per the checklist.
• Coordinate with Coast-Guard for patrolling the seafront.
• Liaison with Marine Police and ensure proper patrolling.
• During the course of flood fishing boats may try to berth on the vacant spaces and 

damage the berth or sink there.
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• Plan in advance to prevent this incidence. 
• Arrange food and water for personnel on roster duty with the help of HOD Admin.
• Liaises with local administration and communicates inputs from and to the SEZ Corporate 

affairs/Adani foundation.
• Liaises with media as spokesman under guidelines of the CEO.
• Liaison with the District Collector/Tahasildar/Local Police/Marine police as and when 

directed by CEO.
• Advance planning to keep audio/video records of all events. 
• Ensure proper storage of valuable documents and equipment.
• Weather forecast news to be circulated regularly to the industries inside SEZ 

and surrounding.

Group Position                      

Port Position                        

Alternative

Secondary Support 
Team   

Head F & A                         

HOS F & A

Position                      

Port Position                        

Alternative

Primary Support Team   

HOD HR & Admin                 

HOS HR & Admin

• Maintains cash/funds for disbursement to all 
the dept.

• Disburses cash/funds to different departments as 
per requirement.

• Take over the function as Nodal officer for all 
Insurance related activity.

• Keep all valuable records and data in safe custody.
• Provides Disbursement Statement for 

processing claims.
• Depute officer to each dept. to assess the 

requirement and needs of affected dept.
• Assist in procurement and process purchasing/

leasing of equipments.
• Prepare to help Admin/HR for hiring of specialist 

services, food, and shelter and transport 
arrangements, as the situation demands.

• Prepare documents for all events, damages 
and claims.

•  Keep close liaison with FMC/CMG and perform 
coordination with the concurrence of CEO. 

•  Attend CMG meetings, as directed by CEO/Executive 
Director (Corp. Affairs).

•  Keep enough staff and vehicle to attend emergencies.
•  Provide contact details of all officers and staff to 

Marine control and FMC.
•  Discuss and finalize with HOD QHSE & F, action plan for 

the safety and shelter of all officers staff and Staff colony.
•  Collect the duty roster of   all dept. and their posting 

position to finalize arrangements for provisions, water 
and other essential for 4 to 5 days.

•  Finalize arrangements for safety of colony. 
•  Advise colony occupants to store drinking water, 

cooking materials, cooking gas, candles etc. to 
meet emergencies.

•  Ask the canteens to store adequate raw materials, 
gas etc for at least a week. 

• Coordinate evacuation with Transport in township areas if situation so warranted with the 
clearance from FMC.

• Finalize in coordination with HOS Admin & HOD Security the plan to ensure safety of Port 
properties and Colony.

• Coordinate with HSE and Medical officers for attending to emergencies. 
• Coordinate with other field group (DC, Marine, ES, Container, CT, Liquid, Railway, Security, and QHSE 

& F) for food and drinking water for the persons engaged in flood duty and restoration work.
• Make a list of staff who can be evacuated from all departments (DC, Marine, ES, Container, 

CT, Liquid, Railway, QHSE&F)
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Position                      

Port Position                        

Alternative

Incident Controller        

HOD – ES (MPT & WB)               

HOS – ES (MPT & WB)

•  Keep up to date about the flood conditions.
•  Make detailed inspection of all facilities and plan 

for preventive actions in case of flood conditions.
•  Make responsibility chart for safe parking of 

all equipments and advice the implementation 
system to field groups for on site action.

•  Plan for checking the condition of all stand-by 
equipments like DG sets, Diesel engine driven 
welding sets, De-watering pumps etc.

•  Plan and advise the procedure for parking and 
anchoring of all equipments to the field group as 
detailed below.

 >  Plan with HOD Commercial for procurement of  
     essential materials.

 >  Keep all valuable data’s and records in proper  
     safe custody.

•  Finalize a team of engineers and staff for round  
 the clock emergency duty. 

• Plan for adequate dry food and water, with the assistance of HOD Admin for the people 
who may be required to be on emergency duty. 

• Plan for emergency de-watering units, emergency lights etc.
• Draw available resource pool and keep a list of qualified contractors contacts and 

number. Keep stand-by at least one team for emergency Power transmission line repairs 
and reconditioning.

• Call the officers and personally apprise them the action to be taken in the next 24 hrs 
(24 hrs pre flood).

• The last pre-flood period may be curtailed due to unexpected sudden Increase of 
wind speed. 

• The action team should be apprised of such a situation taking place in advance.
• Cargo operation to be stopped early for moving equipment to safety and taking out ships.
• Though the port operation shall continue till the time the wind speed permits, all 

preparatory arrange must be in place to complete all planned Safety work before the 
wind speed reaches the threshold limit.

• Plan for parking all non-working equipment prior to the last 24hrs.
• Attend the CMG meeting and apprise CEO/Executive director (Corp Affairs) the action 

plan to be taken to prevent damage to the port equipment and installation in case the 
flood hit the port.

Instruction to be given to the designated groups for anchoring the equipment :

• Stop operations in consultation with HOD Dry cargo & Container terminal when the wind 
speed increases.

• The Loading and unloading booms of Ship loader, Ship unloader and container cranes, 
HMCs shall be lifted and latched.

• If latching is not functioning, repair it or tie with wire ropes as additional Protection.
• Ship loader and ship unloader, HMC etc.  shall be travelled to the designated parking 

position lower the anchoring pins into hole and lock. 
• In case of hydraulic locking, lower the locking jaws and lock it with rails.
• Park and secure the boom of all stacker & reclaimer at the designated place.
• In addition, block all the wheels of all rail mounted equipment mechanically.
• Lock all control rooms and operators cabins.
• Switch of power supply of equipment, after they are parked and secured.
• Check all MCCs and tunnels and ensure there is no possibility of surface water 

entry inside.
• Inspect all roads, culverts, drainage system and water supply system. 
• Take action to rectify defects on war footings to complete within 24/30 hrs.
• Inspect all buildings, roof of temporary buildings, and top of conveyor galleries.
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• Take action for repair and strengthening.
• Inspect the seashore of the port and take action for protection if warranted.
• Plan action group to attend to emergencies, Co-ordinate with MUPL for maintaining 

water supply.
• Check all buildings, conveyor gallery and roofs tops and strengthen them to with stand 

the cyclonic wind.
• Coordinate with HOD Commercial to procure and store enough sand/cement and other 

construction material to tackle emergency.
• An experienced engineer may be attached with commercial to help in arranging civil 

construction materials.
• Impart all necessary to seal entry of surface water inside tunnel and MCCs and 

control rooms.  
• Plan for a group of officers and staff for stand-by duty during flood.
• Plan to keep adequate diesel operated de-watering pumps.
 

Position                      

Port Position                        

Alternative

Primary Support Team   

HOD – QHSE & F                                   

HOS – QHSE & F

•  Assist CEO as instructed.
•  Co-ordination with respective HOD/HOS with respect 

to emergency actions.
•  HOS of all sections of QHSE&F will assist to 

HOD – QHSE&F.
•  Assist in evacuation of all personnel except key 

personnel. 
•  Provide HSE & F facilities (Assist for Rescue, 

Evacuation, and other Necessary Arrangement).
•  Liaison with mutual-aid partners for assistance.
•  Availability of Emergency Kit (torch, PPEs, rope, 

first-aid, whistle, VHF sets, PA System, Fire 
Extinguisher etc)

•  All Emergency vehicles are to be ready to operate, 
completely filled with fuel, and stand-by drivers.

•  Arrange necessary staff of Fire & Rescue with 
necessary arrangements.

• Assess the prone areas where there could be chance of major environmental pollution.
• Remove/Securing of Hazardous and toxic cargo.
• Providing necessary arrangement to prevent damage to the environment.
• Suggests optimal strategies for conducting emergency isolation of damaged equipment, the 

emergency transfer of materials etc.
• Renders assistance for trapped personnel.
• Recommends the appropriate procedures to isolate damaged units without introducing 

new hazards.
• Coordinate as per plan for all preparations to meet the emergencies. 
• Set up casualty collection centre and arrange first aid posts.
• Arrange enough stock medicines, antidotes, oxygen, stretchers,
 keeping in mind that Road and Rail connectivity may be cut off for required period of time.
• Maintains a list of blood groups of each employee with special reference to rare blood groups.
• Arrange additional medicine and equipment as required.
• Arrange a fully equipped Ambulance in ready state.
• Ensure that the casualty section of Port hospital has specialists round the clock during flood.
• Arrange for extra beds and in emergency contact with the Adani Hospital and Bhuj Hospital for 

extra medical supplies.
• Make arrangements for mobile casualty unit to reach at incident sites and transportation for 

further treatment. 
• Duty Doctor to be onsite with team who acts as liaison officer for all medical services.
• Advise regular medicine takers to keep adequate stock of medicine with them like BP patients, 

Diabetics etc.
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Position                         

Port position                        

Alternative

Incident Controller  

HOD–Dry Cargo 
(MPT & WB)  

HOS–Dry Cargo 
(MPT & WB)

•  As soon as getting the information about flood, 
personally visit all stack yards, plots and other cargo 
storage area, including transit shed if any and satisfy 
the condition of stacking.

•  Inspect all drainages and if found not clear inform 
civil engineering to immediately clear the drainages 
to ensure free follow of drained water. 

•  Confirm that hazardous and toxic cargoes are 
properly protected to prevent environmental issues. 

•  Take action to evacuate all perishable cargo, and 
ask the owner to arrange for evacuation as quickly 
as possible.

•  Take action to identify all expensive materials 
and take action to protect them to prevent losses 
during flood.

•  Arrange to segregate and protect cargo in sheds.
•  Co-ordinate with HOD Marine in de-berthing vessel 

to vacate the berth.
• As soon as the wind speed approaches 20mtrs/sec, issue instruction to stop all operation and 

move the equipment to parking position.
• Discuss with DC team and HOD Marine and operations may have to be stopped early, so that 

they get time to move out all ships.
• ES also need time to travel the equipment to parking position.
• Take all possible action in coordination with CMC and owners of cargo to ensure no or 

minimum loss of cargo during flood and possible tidal inundation.
• Have a final inspection of cargo before the onset of heavy wind.
• While inspecting if any drainage system inside the port is still chocked, immediately arrange 

to clean it with the assistance of (ES-Civil department).
• Coordinate with ship-owners/agents/C & F agents/stevedores and with HR/Admin Officer to 

arrange and evacuation and safety of all men.
• Liaison with HOD Security for safety of cargo.
• Preserve all records in safe place to save it from wind and possible inundation.
• All cargo handling equipment like, Pay loaders, Front end loaders, Bull dozers, Dumpers, 

Trailers, cranes, forklifts etc. shall be kept ready with adequate fuel  to use them on 
emergency, during flood and later during  restoration. This equipment is to be parked in a 
safe, protected area.

• Enough operators/workmen also shall be stand-by round the clock to operate these 
equipment during flood in emergencies and for restoration.

• Mobilization of additional manpower and  cargo handling equipment 
• Port, Stevedores and C & F agents to meet emergencies and later on to segregate unaffected 

cargo and make arrangements to protect such cargo, till evacuation.
• Officer of Dry Cargo will coordinate with Security about the local road network in case 

of road blockage, to clear the blockage in coordination by Corporate Affairs with state 
government and local administration. 

• Corporate Affairs to also explore alternative mode of connectivity, so that some form of 
connectivity with the main stream is immediately established.
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Position                      

Port Position                        

Alternative

Secondary Support 
Team 

HOD – Commercial                  

HOS – Commercial 

Position                      

Port Position                        

Alternative

Primary Support Team   

HOD – Security             

HOS –Security 

•  Collect details of all materials in store and plan for 
procurement of adequate stock of consumables and 
construction materials. 

•  Discuss with all HODs about their possible 
requirements.

•  Make physical verification of the stores for proper 
stocking to prevent damage during flood. 

•  Co-ordinate with ES-civil for repair of stores if required.
•  During flood, keep sufficient stock of consumables 

like tarpaulins, gunny bags, ropes and wires for port 
crafts, diesel oil, kerosene oil, hurricane lantern, 
candles, petromax lamps, torch lights with batteries 
and bulbs, electrical items etc. are kept in stock.

•  Stock adequate roofing materials and fixtures 
for emergencies.

•  Few sealed packets of bleaching powder shall be 
available in stores for sanitation.

• Few gas Cutting sets may be kept in stores for emergency the quantity may be decided in 
consultation with ES.

• All the materials which are likely to get damaged with Rain/water inundation shall be 
protected by a tarpaulin cover and kept above ground level.

• All electrical and electronic items shall be shifted to safe place fully wrapped.
• Stores which needs to be kept in controlled temperature, like belt splicing materials etc. 

are to be moved to places where D/G set are available, or arrange one D/G set for 
emergency supply. 

• Spares shall be sealed in polyethylene covers and kept to save it from flood damage.
• Electrical items should be kept in high raised rake to prevent water contamination.
• Cut edge of conveyor belts should be either covered or a coat of rubber solution shall be applied.
• Arrange to keep stand-by staff round the clock to issue these materials any time during the 

emergency and restoration period.
• All valuable records and computers shall be properly stored to save it.
• Informs HOD-Finance the approximate funds required.

•  Plan for effective traffic control and its regulation in port 
area during and after flood.

•  Coordinate with QHSE&F for fire and safety issues.
•  Inspect the circumference of the Port and in case of 

damages to compound wall get them repaired with the 
help of HOS civil Engg, immediately. 

•  Close all possible vulnerable points. 
•  Check the readiness of the fire and safety units.
•  Keep clear all internal roads within port area for smooth traffic.
•  Plan for posting extra watch and security guard team 

for intensifying patrolling of stores, substations, berths, 
transit sheds, warehouses, administrative building, loco 
sheds, workshops, Water supply installations, etc. in 
addition to all entry and exit points.

•  Issue orders to all gates to effectively control the entry of 
unauthorized persons or vehicles inside the protected area.

•   Plan to intensify the patrolling of periphery and inside 
the port, including the Berth area.

• Plan for mobilizing additional manpower and keep to them at stand-by.
• Liaison with police and local aid agencies under intimation to CEO.
• During the flood, flood and recovery period no visitor shall be permitted inside the protected area.
• In case of authorized visitors, they shall be apprised of the flood and its effect. They may be 

escorted to safe place.
• Liaison with Admin for their accommodation and transport.
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Position                      

Port Position                        

Alternative

Incident Controller            

HOD – Liquid                                   

HOS – Liquid 

Position                      

Port Position                        

Alternative

Incident Controller            

HOD – Railway                          

HOS – Railway

Position                      

Port Position                        

Alternative

Incident Controller            

HOD – CT                          

HOS – CT

•  Maintain close contact with Marine Control 
and CMG.

•  Inform the masters of the ship about the progress of 
the flood, and ask them to be prepared to move out 
on short notice.

•  Discuss with Marine HOD and finalize the ship 
movement program in advance. 

•  Keep all officers and staff for emergent action on 
intimation of flood (Notice of 24 hrs or less only may 
be given for evacuation) 

•  Plan for a well-prepared emergency group to stand-
by during the flood to meet unforseen emergencies.

•  Maintain close contact with Marine control for the 
status of the flood. 

•  Ensure that the wagons and locomotives are parked 
in safe area in case the wind speed increases

•  All normal operations stopped. Only emergency 
operations for evacuation of locomotives and 
wagons to safe places. 

•  Railway emergency team is equipped with VHF sets, 
emergency torches, rain coats.

•  Liaison with Indian railway authority.
•  Co-ordination with Dry Cargo for wagon loading.
•  Railway team in continuous contact with other 

emergency services (such as QHSE & F, Security, 
other services)

•  Inspect the locomotives of the port, and arrange for 
trial running to put them into operation.

•  Maintain close contact with Marine control for the 
status of the flood.

•  Arrange for evacuation of all personnel working 
in CT.

•  All personnel remaining in the port to be cautioned 
against venturing out during effective period.

•  All containers to be stacked only three high 
(as per possibility)

•  All hand held UHF/batteries, emergency torch, 
mobile phone fully charged for use in emergency in 
case of total power failure.

•  Wharf supervisor to ensure that no personnel are 
allowed on the jetty areas.

•  Should be ready to stop activity in case increase in 
wind speed.
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• Approve information to the media.
• In case of high tidal prediction, employees and families staying in the Colony needs to 

be relocated.
• Instruct Admin to look in to the possibility of shifting people of ground floor to first floor 

or above.
• Instruct Admin/HR department to arrange enough grocery items, dry food and drinking water 

for emergency requirements. 
• Confirms the termination of the emergency after the threat is over. 
• Lead the Crisis Management Group for early restoration of facilities and resume 

port activities. 
• Provide timely status reports to the authorities.
• Take active role for corporate social responsibility, depute Adm/HR for Coordinating the 

activities described below responsibility.

Group Position                      

Port Position                        

Alternative

Incident Controller    

HOD – Marine                  

HOS – Marine 

•  Keep track of the course of flood/heavy rain and 
inform all pilots and staff and officers under him 
about the latest position.

•  On information from Marine Control about increasing 
wind speed and heavy rain, ask HOD of Dry Cargo, 
Container Terminal and Liquid Terminal to stop 
all loading, unloading of cargoes, discharging and 
bunkering operations.

•  Discuss with CEO, HOD Dry Cargo, Container, Liquid 
and Pilot to start evacuation of the ship to the roads 
as per the Roster finalized earlier.

•  Ship on oil berth is to be given priority for evacuation.
•  Coordinate with HSE to ensure ship with hazardous 

and toxic cargo are taken out first.
•  Evacuation shall be completed before the wind speed 

reaches threshold value.
•  To ensure this evacuation may have to be started earlier.

• Preserve all records and documents safely.
• Keep all the necessary officers and staff on stand-by for emergency duty.
• In coordination with HOD Security, ensures evacuation of all dock workers and private labour, 

visitors, shippers, consignees from the port area.

Position                      

Port Position                        

Alternative

Site-Main Controller                

CEO         

Executive Director 
(Corp. Affairs)

•  Ensure from HODs that all precautionary 
measures are completed in advance and obtain 
written feedback.

•  To ensure that all documents and Records are kept 
in safe places by HOD’s.

•  Hold review meeting of the CMG at regular 
interval, minimum 3 times daily till full recovery and 
resumption of port operations.

•  Have frequent overall physical verification inside the 
port area. 

•  Advise all members of CMG to be present at CMC 
during flood.

•  Authorize release of required funds.
•  Appraise The Corporate office, the situation and 

action taken.
•  Coordinate with District collector, Tahasildar, Indian 

Navy, Coast guard and Marine Police for advance 
precautionary actions.

• Take all necessary steps to help local authorities with evacuation and sheltering people of 
nearby villages who may be affected.

B   On the day when rainfall starts:
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•  The coordinator shall work as the convener of CMG.
•  The duty of the coordinator is to coordinate with all 

CMG members and help to implement all decisions.
•  All officers on duty must have walkie-talkie and 

mobile phone with them with fully charged batteries.
•  Keep few extra walkie-talkies ready at CMC for 

emergency work.
•  Keep a record of walkie-talkies to prevent loss.
•  He shall work as a convener of the CMG and shall 

report directly to CEO.
• He shall help all CMG members for the pre-flood arrangements and post flood re-commissioning. 
• The extra man power required for all departments shall be arranged by him, by lateral shifting 

or by hiring for specific purpose and period.
• He shall help HOD Commercial for procuring the items necessary for flood damage repairs.
• A salvage team with a salvage vehicle shall be maintained at the Marine control under the 

control of the senior pilot, who shall be on duty during flood.
• This salvage team is to be used for attending to emergencies during flood.
• For manning the same, staffs have to be provided in coordination with HOD Marine & ES.
• This vehicle shall be able to move around in port area and shall be provided with, a D/G set, 

Portable welding machine, Gas cutting sets, wire Ropes, shackles, first aid box, emergency 
light, necessary tools and tackles etc.

• Liaise   with   HOD Marine and is responsible for keeping the Fire and rescue Dept. in a state 
of alertness on a 24 hour basis.

• Keeps CMG, HOD Marine, HSE and HOD Security informed of any crisis & lead team directly to 
incident site.

Actions for SPM:
  •  Stop all pumping operations.
  •  Flush both floating and subsea hose strings with seawater.
  •  Disconnection both floating hose strings from SPM buoy, shift and secure at safe location.
  •  Blind both j-piping arm flanges.
  •  Disconnect both mooring hawser assemblies and transfer to a safe location or on board of   

     Diving support vessel.
     
  • Secure all :
     >  Loose and portable equipment & spares from SPM buoy.
     >  All hatches doors and replace seals if needed.
     >  Doors and latches for tightness.
     >  Deck & central chamber valves.
  •  Remove Hazardous and Toxic substances.

Co-Ordinator 

Marine Control 
(Shift Incharge)

• Ensures implementation of the disaster response plan and coordinating with the Fire Fighting 
Authorities (Rescue). 

• After evacuation of all ships, arranges to protect Tugs and Port crafts by proper docking and 
tie up to withstand simultaneous flood wind and destructive tides.

• Deploy craft- and mobilize resources to confine and clean up spill if any.
• Keep adequate provision of food and water for men on emergency duty.     
• Inform possible time of return to normalcy to all cargo interests, shipping Agents, stevedores.
• If due to any reason a ship could not be taken out, this ship needs to be protected well against 

breakage of mooring ropes and possible drifting and banging on to the berth.
• Several tie ups, as situation demands, with bollards needs to be done.
• A team of staff along with DC/Pilot needs to be on stand-by duty for the period of flood/heavy 

rain to take spot decisions.
• Enough good quality ropes, shackles and other required materials necessary shall be kept 

with the group. 
• This matter shall be brought to the notice of the CEO and Corporate Head.
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•  Senior Pilot to be stationed at Marine Control. 
•  Assist Pilots to take out ships on to the roads.
•  Assist Pilots to secure Port craft properly, taking into 

consideration of severity of the flood.
•  Maintains 24 hour vigilance towards the channel /

anchorage & port
•  On receipt of any incidence inform CEO/HOD Marine 

refrains from exchanging any information with 
unauthorized persons unless authorized to do so 
by the CEO.

• Maintains contact with vessels on VHF.
• A salvage vehicle with tools and tackles, a portable welding set, portable DG sets, Gas cutting set, 

ropes of different size, portable lights should be maintained at the Disposal of the Marine control 
station under the senior Pilot.

• For manning the same persons from different department shall be arranged by the Coordinator.

Support Staff  

Senior Pilot                                   

Pilot

Group Position                    

Port Position                 

Alternative

Incident Controller  

HOD–Dry Cargo 
(MPT & WB)  

HOS–Dry Cargo 
(MPT & WB)

•  As soon as getting the information about flood/heavy 
rain, personally visit all stack yards, plots and other 
cargo storage area, including transit shed if any and 
satisfy the condition of stacking.

•  Confirm that hazardous and toxic cargoes are 
properly protected to prevent environmental issues. 
Take HSE into confidence.

•  Expensive materials identified and stored carefully to 
avoid losses due to wind or water inundation.

•  Arranges to segregate and protect cargo in sheds.
• Co-ordinate with Marine control in unberthing vessel 

to vacate the berth.
•  As soon as the wind speed approaches 20mtrs/sec, 

issue instruction to stop all operation and move the 
equipment to parking position.

•  Discuss with ES and HOD Marine, and stop operations 
early so that they get time to move out all ships.

•  Take all possible action in coordination with CEO and 
owners of cargo to ensure no or minimum loss of 
cargo during flood and possible tidal inundation.

• Have a final inspection of cargo before the onset of heavy Wind.
• Inspecting drainage system and immediately arrange to clear drainage system if choked with 

the assistance of ES-Civil.
• Coordinates with ship-owners/agents/C & F agents/stevedores and with HR/Adm Officer to 

arrange and evacuation and safety of all men.
• Liaison with HOD Security for safety of cargo.
• Preserve all records in safe place to save it from flood and possible inundation.
• All cargo handling equipment like, pay loaders, front end loaders, bull dozers, cranes, forklifts, 

• Initiates de-watering with the help of Fire and ES.
• Team reaches the incident location with the correct resources.
• The fire team also shall work as rescue /evacuation and other emergencies.
• Assists in the evacuation of workers to the assembly points in liaison with HR. Plan with 

the assistance of HSE, for adequate men to stand-by duty to be engaged in emergencies. 
• Arranges safety equipment e.g.  Life Jacket, protective gloves and goggles, breathing 

apparatus as required.
• The emergency set should be so arranged that it can start functioning immediately on 

reaching the emergency point (D/G set is ready with POL and battery, Emergency light sets 
ready, Gas Cutting set is connected and ready, Welding set ready, Enough welding rods 
are available.)

• Men on duty should contain at least, one welder, an electrician, riggers etc.
• Coordinate with Medical department for maintaining mobile first aid centre.
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Position                      

Port Position                        

Alternative

Primary Support Team    

HOD – Security                  

HOS – Security 

•  Maintain adequate men for manning all exit and 
entry points and to make regular surveillance survey 
of the port, periphery and vulnerable points.

•  Ensure security men on all points, during flood also.
•  Maintain patrols and   ensure unsafe practices 

are eliminated.
•  Liaise   with   Site   Incident   controller (HOD Marine).
•  Keeps CMG, HOD Marine, HSE and HOD Security 

informed of any crisis & lead team directly to 
incident site.

•  Controls the entry of unauthorized persons 
and vehicles.

•  Permits the entry of authorized personnel and 
outside agencies for

•  Rescues operations without delay.
•  Allows the entry of emergency vehicles such as 

ambulances without hindrances.
• Ensure that all people are aware of the assembly points, where the transportation vehicles 

are available.
• Ensure that the headcount matches the list of people available with the assembly point 

section of that area.
• Help Admin/HR for evacuation as and when asked for.
• Carry out reconnaissance of evacuated area before declaring the same as evacuated and 

report to HOD Security/CMG.
• Keep adequate fuel and vehicles for emergency duty, in Consultation with HOD Security/FMC. 
• Disperses crowd-cordons off restricted areas- prevent looting.
• During heavy flood there may be instances of local villagers rushing inside the port area, HOD 

Security may be prepared to meet such emergencies. 
• HOD Security and HOS Security shall frequently take rounds inside the port are    to ensure 

that everything is in order and shall submit compliance to CMG.

    dumpers, trailers etc. shall be kept ready with adequate fuel to use them in an emergency, 
during flood/heavy rain and later during restoration. This equipment is to be parked in safe, 
protected area.

• Enough operators/workmen also shall be on stand-by round the clock to operate these 
equipment during flood and for restoration.

• Mobilization of additional manpower and cargo handling equipment from port, stevedores 
and C & F agents to meet emergencies and later on to segregate unaffected cargo and make 
arrangements to protect such cargo, till evacuation. 

• A traffic team under an officer, who knows about the local road network shall be formed 
and be ready to act in case of road blockage, to clear the blockage in coordination by SEZ 
Corporate Affairs with state government and local administration.

• He shall also explore alternative mode of connectivity, so that some form of connectivity with 
the main stream is immediately established.

• All the stack yards visited to ensure that the cargo storage is safely done.
• It is programmed complete all the works immediately.
• Proper storage of all expensive cargo separately in safe manner.
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• Block the travelling wheels and slew wheels mechanically. 
• Additionally the rail mounted equipment may be tied to the rails by wire rope and clamps 

depending on the severity of the flood.
• Tie down all raised conveyor belt to prevent dismounting, especially belt on the tippers of 

stacker reclaimer, ship loaders and open conveyor belts at Berth. 
• Do not use wire rope to tie   down conveyor belt, also ensure to use gunny bags or old belt 

pieces between the belt and rope to prevent damage to the belts.
• Power supply to all points to be shut off after parking the equipment.
• There shall be 3 level of inspection after the parking of all equipment by the leader of the 

anchoring team, HOS –ES, HOD- ES.
• Personally inspect all equipment (Ship unloaders, HMCs, ship loaders, Stacker Reclaimers, 

portliness, transistors etc. and satisfy the safety of the parking done.
• Parking should be done as per the guide line of the manufactures.
• The hoppers at the berth shall be locked with the rails to prevent movements at high wind speed. 
• Inspect the Tunnels and ensure the de-watering pumps are in working condition. The motors 

may be wrapped to ensure that water does not spoil the insulation in case of power failure 
and inundation. (Ensure to remove the wrappings before switching on)

• Ensure that no surface water make entry into the MCC, tunnels etc., in coordination with Civil.
• All DG sets to be made functional with adequate stock of fuel for at least 4 days of operation.
• The DG Sets should be installed on high pedestal to prevent it from getting submersed in water.
• DG in the guest house, water supply system, Signal station and CMC also need to 

be maintained.
• Provide all assistance to maintain power supply to colony and water pumping system. Keep 

adequate drinking water and dry food in the substation for all the staff on emergency duty. 
• All important Sub stations have to be manned during flood.
• Monitors the rendering of assistance for rescue of personnel. 
• Ensures the dept. group remains alert on duty for electrical isolation of equipment during 

an emergency. 
• Render all assistance for upkeep and restoration of water supply system. 
• Lead the group from the front to ensure prevention of damages. 
• Inspect the workshops and ensure the equipment are covered properly to save them from 

Position                      

Port Position                        

Alternative

Incident Controller        

HOD – ES (MPT & WB)              

HOS – ES (MPT & WB) 

•  Maintain roster of officers and staff for duty during 
flood and restoration period. 

•  As soon as the flood is confirmed to strike within 24 
hrs start preventive Preparations.

•  Apprise the team the modus of operandi of parking 
and securing each equipment.

•  Form teams for safety and securing of all equipment 
and vital units.

•  With coordination with all department HOD Like Dry 
Cargo, Container Terminal, Liquid Terminal and HSE 
etc. pull out equipment one by one from operation 
and move to safe, designated parking area.

•  Instruct the leader of the team to be personally 
responsible and obtain feed back in writing, which 
may be submitted to CEO, after physical verification. 

•  Ship loader and ship unloader shall be parked at the 
designated area, lower the locking bar into the slot in 

the jetty.
• In case of hydraulically operated rail clamp, lower them to hold on to the rail, and block all 

wheels mechanically.
• Securing of all equipment should be checked before submitting the clearance to higher ups.
• All equipment shall be stopped at the moment upon declaration of flood, raise the booms and 

latch them, tie up if latch is not reliable.
• Travel and position to the respective earmarked parking position and lock.
• Loading boom of Stacker Reclaimers should be lowered and latched at the parking position. 
• In case of any difficulty to travel to the parking position lower the boom to the travelling rail, 

any one side and tie down with the rail. 
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Position                      

Port Position                        

Alternative

Primary Support Team        

HOD – QHSE & F              

HOS – QHS E & F 

Position                      

Port position                        

Alternative

Secondary Support Team 

HOD – Finance            

HOS – Finance 

•  Maintain adequate men for manning all exit and 
entry points and to make regular surveillance 
survey of the port, periphery and vulnerable points.

•  Maintain patrols and ensure unsafe practices 
are eliminated.

•  Liaise with HOD Marine.
•  Keep CMG informed of any crisis & lead team directly 

to incident site.
•  Controls the entry of unauthorized persons 

and vehicles.
•  Permits the entry of authorized personnel and 

outside agencies for Rescues operations 
without delay.

•  Allows the entry of emergency vehicles such as 
ambulances without hindrances.

•  Help Admin/HR for evacuation as and when asked for.

•  Action is initiated to keep cash as discussed 
with CEO.

•  HODs are intimated the procedure of issuing of cash. 
•  As directed by CEO validity of all insurance verified.
•  Circular issued to all HODs indicating the procedure 

to be followed for raising insurance claims.
•  Separate teams are formed to handle the finance 

matters of each department so that all cash 
expenditure and accounts are properly maintained.

• Carry out reconnaissance of evacuated area before declaring the same as evacuated and 
report to CEO/CMG.

• Keep adequate fuel and vehicles for emergency duty, in consultation with HOS stores/CMC. 
• HOD Security and HOS Security shall frequently take rounds inside the port are to ensure that 

everything is in order and shall submit compliance to CMG.

severe wind and water. (Temporary roof may be blown off, hence costly equipment may be 
wrapped with tarpaulin.) 

• Have a personnel inspection of all ES auxiliary equipment.
• Render help to others who request for help, such as Civil and Railways.
• Ensure that all doors of transfer towers are closed and tied to prevent opening due to the 

gushing wind.
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Position                      

Port Position                        

Alternative

Primary Support

HOD – HR & Admin             

HOS – HR & Admin

Position                      

Port position                        

Alternative

Incident Controller

HOD – LT             

HOS – LT

•  Maintain close contact with CMC/CMG/HSE and 
perform coordination with the concurrence of CEO.

•  Make circulars/leaflets and circulate among all 
including colony. 

•  Coordinate evacuation of townships and people 
staying in low lying areas situation so warranted with 
the clearance from CEO.

•  Make announcement to colony and nearby villages 
with SEZ Corporate Affairs about the severity of the 
imminent flood and advise local population to move 
to safer shelters.

•  Collecting details of evacuated people. This will be 
necessary to settle claims, if any, at a later date.

•  Consult Legal Advisor and obtain their advice for 
legalizing all the port’s actions.

•  Coordinate with other field group (All Departments) 
for food and drinking water for the persons engaged 

in flood duty and restoration work.
• Document all events and actions in coordination with other HODs for future reference.
• Facilities for sanitation and other necessary arrangements.

•  Shifting of hazardous and toxic waste in consultation 
with QHSE & F.

•  Maintain close contact with Marine Control and CMG.
•  Make plan for shifting of equipment/vehicles. 
•  Inform the masters of the ship, the progress of Flood, 

and ask them to be prepared to move out on short notice.
•  Discuss with Marine HOD and finalize the ship 

movement program in advance. 
•  Keep all officers and staff for emergent action on 

intimation of flood.
•  Prepare Emergency group to stand-by during flood to 

meet unforseen emergencies.
•  All concerned employees and contractual 

staff informed.
•  Contractor staff evacuated from the port and verified.

Position                      

Port Position                        

Alternative

Secondary Support Team

HOD – ES (MPT & WB)            

HOS – ES (MPT & WB) 

•  Get updates from the all officers and workmen 
on duty.

•  Ensure completion of cleaning of all roads culverts 
and drainages.

•  If any work is left out take action to compete it 
within 24 hrs.

•  Confirm that all rainwater entry points to the  
sub-stations and tunnels are sealed.

•  Prepare to tackle inundation due to tidal water.
•  When flood is confirmed keep contractors on  

stand-by, for emergency works during and 
immediately thereafter, men are not available. 

•  Keep a set of engineers and workmen on stand-by 
duty for such works.

•  Help Admin co-ordinate evacuation of port areas and 
mobilize, collect and distribute relief material.

•  In consultation with CMG keep adequate de-watering 
pumps operated with diesel engines. 

• Attend CMG meetings as & when require.
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Position                      

Port position                        

Alternative

Incident Controller

HOD – Railway             

HOS – Railway 

Position                      

Port Position                        

Alternative

Incident Controller

HOD – CT             

HOS – CT

•  Maintain close contact with Marine control regarding 
the status of the flood. 

•  Ensure that the wagons and locomotives are in 
a safe area.

•  Railway emergency team to be equipped with VHF 
sets, emergency torches, rain coat.

•  Liaison with Indian railway authority.
•  Co-ordination with Dry Cargo for wagon loading.
•  Railway team in continuous contact with other 

emergency services (such as QHSE & F, Security, 
other services)

•  Maintain close contact with Marine control regarding 
the status of the flood.

•  All concerned employees and contractual staff 
informed must be evacuated from the port 
and verified.

•  All personnel remaining in the port cautioned against 
venturing out during effective period.

•  All hand held UHF/batteries, Emergency torch, 
Mobile Phone fully charged for use in emergency in 
case of total power failure.

•  Operation to be suspended based on information of 
marine control.

•  Only emergency team to be available at site.
•  Power supply to all points to be shut off after parking 

the equipment.
•  There shall be 3 level of inspection after the parking 

of each equipment by the leader of the anchoring 
team, HOS –ES, HOD- ES.

• Personally inspect all equipment (QC, RTG and other equipment and vehicles) and safe parking.

•  All personnel remaining in the port cautioned against venturing out during effective period
• Transportation arranged for evacuation of emergency team if required. (Employees and 

contractual staff)
• Emergency team in continuous contact with other emergency services (such as QHSE & F, 

Security, other services) 
• Liquid Control (CTF and VEG Oil) Co-ordinate with Marine Control for Flood status.
• Stop all activities, remove all tanker Lorries from liquid terminal and do not allow any tanker Lorries 

to enter the liquid terminal area.
• Vessels at berth are to be informed to keep Main Engine Standby at short notice for emergency 

castoff in coordination with marine.
• All equipment/computers in control to be covered and protected against water ingress due to 

heavy rain.
• All storage tanks’ shell and roof manholes to be box up. 
• Ensure flange joint connection to be tighten.
• Ensure roads and pathways are cleaned and not obstruct for any vehicle movement 

during emergency.
• Jetty supervisor to ensure that no personnel are allowed on the Jetty areas.
• Jetty supervisor to brief all workers/Labours to remain alert and nominated shelters. Only minimal 

mooring member to remain in the port and no Worker/Labour to be on the berth. 
• All Hydra and jetty/technical vehicle to be parked at safe shelter.
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1
Ensure that all emergency teams and mobile first-aid centres are in action for meeting 
emergencies as planned. 

2
Switch off the power supply and ensure all the DG sets are in working condition and 
enough fuel and operating personnel are working. The DG sets must be installed on  
high pedestal to prevent it getting submersed in water.

3 Evacuation of personnel who remain/trapped during flood.

4
No one venture out from the office or shelter if the speed of wind is more than 100kmph.  
Personnel in open may be thrown by force of wind.

5
During flood, no one should open doors or windows, force of wind will force open other 
doors and windows. Opened windows or doors cannot be closed and chances of roof 
lifting upwards are high.

6
An emergency team with adequate man power, tools and plants, portable welding sets 
and gas cutting sets with adequate ropes and other consumables shall be maintained 
during flood for rescue and salvage operation.

7
Switch of power supply to all installations from the main power supply source. All 
important and vital installation shall be manned. 

    Site-Main Controller – CEO/Executive Director (Corp. Affairs)

a. Collect the details of damages if any from HODs immediately.
b. Ask all members of the CMG to immediately inspect their area of responsibility, along with their 

subordinate staff and officers and report their finding within short period of time.
c. Ask the HODs to submit preliminary estimate immediately, followed by detailed estimate. 
d. HOD - Marine to be asked to complete the survey of channel and berth as quickly as possible, to 

resume shipping activity.
e. All required activities to resume Port operations are to be discussed and finalized with HODs.
f.   A department wise detailed programme is to be drawn up to resume normal Port operations.
f. Regular follow up to complete the work as programmed is to be done.
g. Emergency powers for procurement and award of contract are to be evoked.
h. HODs are required to submit the details and programs immediately.
i. Reports on condition of Tugs and other Port crafts, ship un loader, ship loaders, HMCs and other 

auxiliary equipments after thoroughly inspection by HOD.
j. All other cargo handling equipments like container handling equipment if any shall be inspected 

by HOD and detailed report to be obtained.
k. MCCs, Stacker Reclaimers, Wagon tippler and tunnel, Conveyor belts, conveyor galleries, 

Locomotives, Rail load out system etc shall also be inspected carefully by HOD and reports 
to be obtained.

l. Check Condition of all civil structures, Roads, Culverts and drainages and water supply system by 
HOD and reports to be obtained. 

m. Ask all HODs to submit details to HOD - Finance to process insurance claims.
n. Coordinate the CSR activities. 
o. Keep contact with District Collector and local state Govt. official and offer all possible help for 

rehabilitation of displaced villagers. 
p. Inform all stockholders regarding all clear & restoration of the port operation. Also inform the 

same to the corporate office.

C   During Flood

D   Post flood stage: Recovery, Insurance, Restoration & Relief

 The purpose of post flood activity is to resume port operation as early as possible.
 
 If the eye of the flood has passed the port, wait for complete passing of the rear anti  
 clock wise rear flood before inspection. Confirm from the radar station/signal station.
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    Incident Controller: HOD – Marine [Marine & Spm]
  a. Marine – HOD shall immediately arrange for survey of channel and berth and inform the   

  condition to CEO/Executive Director (Corporate affairs) who in turn informs the corporate office  
  and stake holders.

  b. Restoration work if any may be done in association with head civil.
  c. Shall check the navigational aid system take action for rectifications if required
  d. Check all tugs and mooring crafts and they should be made fully functional as quickly as possible.

    SPM
  a. Checking   both mooring hawser assemblies and replace the components as required.
  b. Replacements of both 9” PP pick ropes of mooring hawsers.
  c. Inspection of each floating hoses on both floating hose strings.
  d. Underwater inspection of each individual hoses on both subsea hose string and subsea umbilical.
  e. Underwater inspection of all deep sea floats for its integrity.
  f. Checking subsea hose strings configuration at low and high tide.
  g. Verifying chain angle of all six anchor chains to be within limits, at low and high tide.
  h. SPM buoy body inspection – integrity of seal on all hatches and doors. 
  i. Operational check of all navigational and safety equipment.
  j. Carryout “Free Span and Lateral displacement” survey of subsea pipeline and provide support   

  wherever necessary i.e. if it is beyond recommended allowable span.
 

    Incident Controller: HOD – ES (MPT & WB)
  a. Shall immediately depute the electrical engineer to have an update of power supply.
  b. In case of power outage, coordinate with Electrical supply authorities for restoration of   

  power supply.
  c. If power is available, and MCCs are O.K, charge MCCs one by one after thorough checking. 
  d. Depute the same team which has parked the equipments to release the equipment for   

  operation after removing all blockages.
  e. If any equipment is found to be damaged report the matter to higher ups and take action for   

  early repair or decommissioning.
  f. Do not start operating, until all parking locks & additional tie-ups are removed
  g. Equipments also can be charged one by one after charging the MCCs after obtaining written  

  clearance from the engineer in charge.
  h. Ensure that the equipments electrical system is perfect before charging. Keep records 

  of all measurements.
  i. Inspect the tunnel and dewater the accumulated water. 
  j. Inspect all electrical and mechanical system thoroughly before Trial run.
  k. All lighting towers which were lowered to be raised up.
  l. Damaged street lights and damaged internal lighting system to be repaired 

  and recommissioned.
  m. All belt clamping/tie-up must be removed before trial run of conveyors.
  n. Arrange for de watering of tunnel with diesel pump if power supply is not readily available. 
  o. Ensure all DG sets works till normal power supply is resumed.
  p. Shall inspect the water supply system and take all action to establish normal water 

  supply immediately. 
  q. In case of any difficulty bring it to the notice of CEO/Executive Director (Corp. Affairs). 
  r. Drainage system if damaged should be repaired immediately.
  s. Inspect all roof tops and if any roof is blown off, take action for replacement.
  t. Coordinate with Admin/HR for clean-up activities.
  u. HODs of West Basin will assist to Head – West Basin.
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    Primary Support Team: HOD – HR & Admin
  a. Take all actions necessary to rehabilitate for all personnel. 
  b. Coordinate with civil department to clean up the drainage and premises.
  c. Arrange for provisions till normalcy is established.
  d. Food arrangements to people on resumption work to be coordinated.
  e. Shall take over the control of CSR activity with the approval of CEO. 
  f. May provide additional hands to HOD Commercial for taking up massive procurement actions  

  as pre-planned. 

    Primary Support Team: HOD – QHSE & F
  a. Assist the CEO/Executive Director (Corp. Affairs).
  b. Assess damage (human) and send for further treatment.
  c. Assess the property damage and prepare report.
  d. Assist all HODs with restoration.
  e. Arrange for environmentally safe disposal of post emergency generated effluents/waste.
  f. Updating DMP based on faced natural calamities.

    Secondary Support Team: HOD – Commercial 
  a. Shall inspect all stores and estimate loss or damages if any and take immediate action for   

  reequipping the items.
  b. Coordinate with all HODs for requirements of consumables and spares.  
  c. Request HR to post additional hands to take up massive procurement action.
  d. Discuss with CEO/Executive Director (Corp. Affairs) to ease norms of procurement for  

  immediate supply of stores. 

    Incident Controller: HOD – Railway             
  a. Shall depute teams of staff to check the condition of all railway track, Loco and 

  signalling system. 
  b. Condition shall be reported to CEO/Executive Director (Corp. Affairs) and take action to repair  

  and resume operations.
  c. Coordinate with Indian Railway for resume the operation. 
  d. Any help for repair and decommissioning may be taken from HOD - ES.
  e. He shall also inspect the Locomotives of the Port, and arrange for trial running to put them   

  into operation.

    Incident Controller: HOD – Operations [DC (MPT & WB), CT, LT]
  a. Shall inspect all stack yards and cargo sheds and estimate cargo loss and damages if any.
  b. The condition of stored hazardous/toxic cargo to be inspected along with HSE and immediate  

  action as advised by HSE to be taken up. 
  c. Deploy men and equipments to segregate and salvage all cargo.
  d. Coordinate with ES HOD, for assistance in de-watering and plot/shed repairs. 
  e. Estimate the losses and damages along with BD and inform CEO/Executive Director   

  (Corp. Affairs).
  f. Discuss with CEO/Executive Director (Corp. Affairs) and HODs for resumption of partial or   

  full operations.
  g. Take all actions for early resumption of Port activities.
  h. Coordinate with HOD – Marine to resume shipping operations.
  i. Coordinate with HOD - Finance for insurance claims.
  j. All costly and critical materials are stacked properly to avoid loss due to Wind or water inundation.
  k. Inspect the loading and unloading arms and taken up repairs if any.
  l. Assess the damage, prepare report, and regularize equipment after trial.
  m. Assess damage of cargo and inform clients.
  n. Contaminated cargo to be disposed in consultation with the QHSE & F.
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    Secondary Support Team: HOD – Finance & Accounts 

    Insurance  Claims            
  a. All HODs to prepare loss and damage list and estimate the costs of rectification and submit   

  the same to HOD - Finance, who is the nodal officer for claiming insurance, with copies to CEO/ 
  Executive Director (Corp. Affairs). The details shall contain photographs also.

  b. Shall coordinate with insurance company to arrange the Surveyor as quickly as possible, so that  
  rectification work can start immediately.

  c. May coordinate with all HODs to prepare additional documents if required.
  d. May collect the details of claims with supporting documents from HODs in a time frame to be  

  fixed by him for early settlement of all claims.
  e. Timely submission of insurance claims necessary for claiming losses.

    Primary Support Team: HOD – Security
  a. Restoration of road traffic & port entry system from and to the port disrupted due to the flood.
  b. Shall be well versed with all road communication of the area. 
  c. Shall coordinate with local administration/State administration to clear the roads in    

        consultation with Corporate Affairs.
  d. Port may also be required to engage men and machine to clear the road blockages.

    Secondary Support Team: CSR HOD – Adani Foundation 
    [General Responsibilities]
  The company has a social responsibly to save the life and property of the people living in the   

 peripheral areas. This work involves the following activities. These activities may be done in   
 association with local administration.

  a. Inform the public by public announcement the danger level of the flood and its effects 
  and consequences.

  b. Leaflets are to be circulated about the danger level.
  c. If Tidal inundation is expected the villagers may be informed of the consequences.
  d. Request them to move to safer places to escape from heavy wind and tidal actions.
  e. Moving to Flood shelter is the best option. If flood shelter is not nearby, they may be asked to  

  move to permanent structures available nearby. Provide them all assistance for evacuation.
  f. Provide the villagers adequate dry food (Chuda, Gudo, biscuits, baby food etc.) items and   

  potable water in adequate quantity.
  g. Water tankers with potable water may be kept stand-by. 
  h. Services of medical team may be extended to the peripheral villages with necessary medicines  

  and first aids.
  i. Advise them to remain indoors during flood.
  j. After the flood there may be shortage of food and water.
  k. Water has to be provided for their basic needs till normalcy is established.
  l. Start community kitchens to provide them with food.
  m. Help in rehabilitation of all displaced people in coordination with local Govt. Agencies and NGOs.
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Position                      

Port position                        

Alternative

Secondary support 
team   

In-charge - 
Telecommunication

Position                      

Port position                        

Alternative

Secondary support 
team   

In-charge -  IT

•  Take charge of all communication systems - fixed 
and portable.

•  Ensure availability of sufficient numbers of electronic 
communication equipment to the port control station, 
base control and anywhere else as necessary.

• Take charge of all necessary communication system.
• Take all necessary back up of data.
• Assess damage of assets and restore.

Checklist – 1 CEO/Executive Director (Corp. Affairs) (Corp. Affairs)

Checklist – 2 Marine Services

Checklist – 3 Engineering Services

Checklist – 4 Dry Cargo

Checklist – 5 Liquid Terminal

Checklist – 6 Container Terminal

Checklist – 7 HR & Admin

Checklist – 8 Security

Checklist – 9 Railway Services

Checklist – 10 West Basin

Checklist – 11 QHSE & F

 E   Checklist
  • Checklist for CEO/Executive Director (Corp. Affairs).
  • Following checklists prepared which shall be used at the time of declaration of flood. 
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CEO - Emergency Preparedness 

On the day when rainfall starts 

Heavy Rain - Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency Control Room established at suitable location with 
communication facilities

2 All teams have reported their readiness for dealing with emergencies.

3 Testing of communication (PA System, Mega phones, VHF, UHF and Landline) 
with all on site Emergency Control Rooms.

4 Assess the situation and declare emergency.

5 Alarms sounded followed by verbal order by PA system.

6 Evaluate transportation/evacuation/food arrangements.

7 Confirm readiness of medical facilities.  

8 Liaise with government bodies, other stake holders and mutual aid, partners 
for providing support if necessary.

9 Obtain status of situation from the government Emergency Control Room 
and disseminate information.

10 Check level of high tide for the day and whether the drains in the port have 
been reported to be cleared for easy drainage of water.

11 All vehicles topped up with fuel.

12 Walkie Talkie sets fully charged along with spare charged batteries.

13 Emergency numbers to be kept with all emergency vehicles 

14 List of emergency contacts & suppliers.

15 All non-essential persons have been evacuated from the port.

16 Roads and pathways are clear for emergency movement. 

17 All departments must maintain a diary to note down action taken. 

18 Readiness of de-watering pumps.

During Effective Period

1 All personnel notified against venturing out during effective period, 
All personnel to remain indoor, observant and be alert.

2 Take frequent updates from departments for any damage to property or 
injury to personnel.

3 Provide necessary support by on site emergency team.

4 If required operations to be suspended.

After Effective Period

1 Announcement to be made declaring end of emergency or PA system and 
other means of communication.

2 Advise emergency teams to carry out on-field assessment.

3 Personnel to be advised not to enter damaged buildings/structures.

4 Launch search and rescue operations for missing personal.

5 Get reports on causalities and injuries to personnel. Arrange for 
medical assistance. 

6 Carry out assessment of damage to property and all high value assets within 
the port including ships.

7 Reports to be consolidated with photographs from all departments for 
insurance claims.

8 Gradual resumption of port operation.
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Marine Services - Emergency Preparedness 

Level - 1 :- Two Days before heavy rain expected as per weather forecast 

Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency team to be formed for dealing with the emergency

2 Whether emergency team is in contact with Central Control Room 
for necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the 
following tasks:
develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations

4 All concerned employees and contractual staff informed.
Contractor staff evacuated from the port and verified,
Contractor informed to evacuate their staff. 
All personnel notified against venturing out during effective period.

5 Electric equipment at jetty/tug berth is covered and protected 
against water ingress.

6 Electric equipment at jetty/tug berth covered and protected against 
water ingress.

7 Drinking water (10 bottles of 20 ltr) and dry non perishable food 
available at Marine Building.

8 Raincoats, charged emergency torches, battery operated torches 
with spare batteries, life jackets, ropes , life buoys  to be kept on 
stand-by for emergency use.

9 Diving team and Marine Hydra to be on stand-by to provide assistant 
when required.

10 Stop to all permits to work. 

11 Arrangement made for stand-by vehicle.

12 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

13 List of emergency contacts & suppliers available.

14 Kept appropriate PPE's.

Marine Control (MMPT & WB)

1 WB Marine Control to issue weather bulletins every 6 Hrs.

2 All vessel at berth and at anchorage are to be informed about 
weather condition.

3 All equipments/computers in MMPT control to be covered and protected 
against water ingress due to heavy rain.

4 All hand held UHF/batteries, emergency torch, mobile phone to be 
fully charged for use in emergency incase of total power failure.

Jetty Supervisor

1 Jetty supervisor to check and  ensure that all lines of vessels at 
berth are always kept taught. Vessel to be instructed to double up 
mooring lines, if required.

2 Jetty Supervisor to brief all mooring crew to remain alert, careful 
and should move in pairs. No mooring crew to stand close to 
the berth.
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Marine Services - Emergency Preparedness 

Level - 2 :-  On the day when rainfall starts 

Heavy Rain - Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency team formed for dealing with the emergency

2 Whether emergency team is in contact with Central Control Room 
for necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the following tasks:
develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and recovery operations

4 All concerned employees and contractual staff informed.
Contractor staff evacuated from the port and verified,
Contractor informed to evacuate their staff. 
All personnel notified against venturing out during effective period.

5 All operations must be stopped and personnel moved to a safe 
location from where they can be evacuated
Transportation arranged for evacuation of staff (employees and 
contractual staff)

6 Electric equipment at jetty/Tug berth covered and protected against 
water ingress.

7 All loose items on jetty are secured.

8 Adequate drinking water and dry non perishable food at Marine Building.

9 Adequate no of raincoats, charged emergency torches, battery 
operated torches with spare batteries, life jackets, ropes , life buoys  
to be kept on stand-by for emergency use.

10 Diving team and Marine Hydra on stand-by to provide assistant 
when required.

11 Stop all work permits.

12 Arrangement made for stand by vehicle.

13 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

14 List of emergency contacts & suppliers available.

15 Raincoats- 6 nos, gumboots- 6 nos, helmets- 6 nos, gantline- 50 
meter x 6 nos available.

Marine Control (MMPT & WB)

1 Weather bulletins issued by WB Marine Control every 6 Hrs.

2 Vessel at berth and at anchorage are informed about weather condition.

3 All equipments/computers in MMPT control covered and protected against 
water ingress due to heavy rain.

4 Hand held UHF/batteries, emergency torch, mobile phone fully 
charged for use in emergency in case of total power failure.

Jetty Supervisor

1 Jetty supervisor checked and ensure that all lines of vessels at berth 
are always kept taught. Vessel to be instructed to double up mooring 
lines, if required.

2 Jetty Supervisor to brief all mooring crew to remain alert, careful and 
should move in pairs. No Mooring Crew to stand close to the berth.
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Engineering Services-MPT - Emergency Preparedness 

Level - 1 :- Two Days before heavy rain expected as per weather forecast 

Flood - Checklist

Sr. No. Activity Yes No Remarks

1 ES-MPT Emergency team formed for dealing with the emergency

2 Emergency team is in contact with Central Control Room for 
necessary preparedness

3 Emergency team, at the direction of CEO, to carry out the 
following tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations

4 People are made aware of do’s and don’ts before, during and after 
flood

part of training. 
List of do’s and 
don’ts enclosed

5 Coordination with labour contractors for making necessary 
arrangements towards evacuation of labours (Approx. 400 No’s)  
deployed at  FCC, Conveyor, Jetty, Steel Yard & Liquid Terminal. 
Actual evacuation to be done only after port shutdown is declared 
from CEO office

List of average 
manpower in 
port on normal 
operation day is 
enclosed

6 All drains are cleared of blockades and sluice gates are kept open.

7 Portacabins are secured properly and relocation of electronic 
equipment from various porta cabins to designated location

8 All existing emergency equipment such  de-watering pump , DG set 
should be properly maintained & ready to use condition as may be 
required by operation dept. Pump at south basin bund shall be in 
maintained condition

9 Drinking water (10 bottles of 20 ltr) and dry non perishable food 
available for 30 people (2 days) at Tug berth building and FCC 
control room

10 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc.

11 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

12 List and contact details of customers, contractors and port 
emergency contacts is kept ready with FCC control room and DC 
coordination desk.

During Effective Period

1 All personnel to be notified against venturing out during effective 
period.

2 Avoid taking shelter near old or damaged buildings or near tress.

3 Avoid standing near sea side.

4 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present.  
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Engineering Services-MPT - Emergency Preparedness 

Level - 2 :-  On the day when rainfall starts 

Heavy Rain - Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 ES-MPT emergency team representatives deployed at Adani 
House,FCC Control room and ES-MPT coordination desk as per plan

2 ES-MPT Emergency team, at the direction of CEO, to carry out the 
following tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations

3 ES-MPT emergency team representatives of FCC control room , DG 
House /substation , workshop & ES -MPT coordination desk is handy 
with VHF sets , Emergency Torches, Rain Coat 

4 Central control room (Adani House) issues port closure notice 

5 All normal operations stopped. Only emergency operations 
(securing of MHC/goliath/LMC/equipment/hoppers/dumpers/trailers) 
to be continued

6 Transportation arranged for evacuation of non essential staff 
(employees and contractual staff)

7 Only ES-MPT Emergency team members to remain in the port.

8 2 pilot vehicles stand-by near tug berth building and FCC control 
room/ES-MPT coordination desk

9 All existing emergency equipment such de-watering pump, 
DG set, excavator, hydra etc should be ready for deployment 
as per requirement 

10 Drinking water (10 bottles of 20 litre) and dry non perishable food 
available for 30 people (2 days) at Tug berth building and FCC 
control room

11 Emergency Kit is ready and checked

12 Communication mediums like VHF, Mobile phones and PA systems 
checked and tested

ES -MPT Coordination desk 

1 To circulate weather bulletins (issue by Martine Control)  every 12 Hrs to all 
external contractor .

2 To appraise  ES-MPT shift Incharges every 12 hrs who in turn will appraise 
their reportees & colleagues

3 All hand held VHF/batteries, Emergency torch, Mobile Phones are fully 
charged for use in emergency incase of total power failure. All existing 
emergency equipment such  de-watering pump , DG set etc should be 
properly maintained & ready to use condition as may be required by 
operation dept .

4 All clients are intimated against potential flood threat to proceed 
with their insurance formalities.

5 Keep pictorial records of the sequence of events and preparedness( 
For Insurance Purpose)

For insurance 
purpose

Disaster Management Plan    117

 
         1214



Dry Cargo - Emergency Preparedness 

Level - 1 :- Two Days before heavy rain expected as per weather forecast 

 Flood - Checklist

Sr. No. Activity Yes No Remarks

1 Dry Cargo Emergency team formed for dealing with the emergency

2 Emergency team is in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the 
following tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations

13 Emergency team in continous contact with other emergency 
services ( such as QHSE & F, security, other services)

14 List and contact details of contractors and port emergency contacts 
to be kept ready with FCC control room, DG houses, sub station, 
workshop and ES-MPT cordination desk

ES-MPT Coordination desk 

1 To circulate weather bulletins (issue by Martine Control)  every 12 
Hrs to all external contractor

2 To take feedback of evacuation process and highlight progress/
issues emergency team.

3 All computers/peripherals in MPT control to be covered and 
protected against water ingress due to heavy rain

During Effective Period

1 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employees are present

2 All personnel to be notified against venturing out during effective 
period

3 Do not taking shelter in low lying areas, old or damaged buildings, near tress and 
temporary structures

4 Shelter to be taken on higher ground

5 Avoid standing near sea side

After Effective Period

1 Take headcount of all the personnel (FCC, backup, steel yard, jetty & 
tug berth building)

2 Examine walls, floors, doors, staircases and windows to make sure 
that the building is not in danger of collapsing 

3 Attend to injured persons and give them first aid, if possible. Also 
inform the hospital if anyone is injured, stating the type and extent 
of injury

4 Assess damage to equipment, resources and cargo

5 Initiate restart process

6 Photographs to be taken for assessing damages to cargo and 
property for insurance
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4 People are made aware of do’s and don’ts before, during and 
after flood.

part of training. 
List of do’s and 
don’ts enclosed

5 Coordination with labour contractors for making necessary 
arrangements towards evacuation of labours (approx. 650 No’s) , 
drivers (150 no’s) , surveyors (120 no’s) and equipment operators (75 
no’s) deployed at fcc, maruti, steel yard, stevedoring and backup. 
Actual evacuation to be done only after port shutdown is declared 
from ceo office

List of average 
manpower in 
port on normal 
operation day is 
enclosed

6 All drains are cleared of blockades and sluice gates are kept open.

7 Cargo is secured inside warehouses and Open Plots. Cargo is 
covered near gates inside warehouses and potential leakage points.

8 All non operating godown gates are kept closed and secured with 
bentinite walls.

9 Steel cargo is properly stored and lashed. In case of rain or heavy 
storm sand to be reinforced with sand bags for securing of cargo 
from sliding.

10 Portacabins are secured properly and relocation of electronic 
equipment from various porta cabins to designated location

11 De-watering pumps are placed at all low level areas (steel yard , CG-
10 main road, old admin building)

12 Arrangement of two mobile de-watering pumps to evacuate water 
from inside closed warehouses.

13 Drinking water (10 bottles of 20 ltr) and dry non perishable food 
available for 30 people (2 days) at tug berth building and FCC 
control room

14 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc.

15 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

16 List and contact details of customers ,contractors and port 
emergency contacts is kept ready with FCC control room and DC 
Coordination desk..

Dry Cargo Coordination desk 

1 To circulate Weather Bulletins (issue by Martine Control) every 12 Hrs to all 
external customers .

2 To appraise Jetty /Backup and FCC shift Incharges every 12 hrs who in turn 
will appraise their reportees.

3 All hand held VHF/batteries, Emergency torch, Mobile Phones are fully 
charged for use in emergency incase of total power failure.

4 All clients are intimated against potential flood threat to proceed 
with their insurance formalities.

5 Keep pictorial records of the sequence of events and preparedness( 
For Insurance Purpose)

For insurance 
purpose
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Dry Cargo - Emergency Preparedness 

Level - 2 :-  On the day when rainfall starts 

Heavy Rain - Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Dry cargo emergency team representatives deployed at Adani House, 
Marine Control Room, FCC Control room and Dry Cargo coordination desk.

2 Emergency team, at the direction of CEO, to carry out the following 
tasks:
develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and recovery 
operations

3 FCC control room and DC coordination desk is handy with VHF sets , 
Emergency Torches, Rain Coat. 

4 Central control room (Adani House) issues Port closure notice 

5 All normal operations stopped. Only emergency operations (securing 
of MHC/Goliath/LMC/ equipment/Hoppers/dumpers/trailers) to be 
continued. 

6 Transportation arranged for evacuation of non essential staff 
(employees and contractual staff)

7 All godown gates to be kept closed and secured with bentonite 
walls.

8 Steel cargo is properly stored and lashed. In case of rain or heavy 
storm sand to be reinforced with sand bags for securing of cargo 
from sliding.

9 Only Emergency team members to remain in the port.

10 2 pilot vehicles stand-by near Tug berth building and FCC control 
room.

11 De-watering pumps to be placed at all low level areas ( Steel Yard , 
CG-10 main road, Old admin building)

12 Arrangement of two mobile de-watering pumps to evacuate water 
from inside closed warehouses.

13 Drinking water (10 bottles of 20 litre) and dry non perishable food 
available for 30 people (2 days) at Tug berth building and FCC 
control room

14 Emergency Kit is ready and checked

15 Communication mediums like VHF, Mobile phones and PA systems 
checked and tested

16 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

17 List and contact details of customers ,contractors and port 
emergency contacts to be kept ready with FCC control room and DC 
Coordination desk..

Dry Cargo Coordination desk 

1 To circulate weather bulletins (issue by Martine Control) every 12 hrs to all 
external customers

2 To take feedback of evacuation process and highlight progress/
issues emergency team

3 All computers/peripherals in MPT control to be covered and protected 
against water ingress due to heavy rain
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Liquid Terminal - Emergency Preparedness 

Level - 1 :- Two Days before heavy rain expected as per weather forecast 

 Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency team formed for dealing with the emergency

2 Emergency team is in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the following tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations

4 All concerned employees and contractual staff informed.
All personnel notified against venturing out during effective period.

5 A team is formed to identify and removal of items from jetty which 
may fall into sea due to strong wind such as life buoy with stand, 
gangway etc.

6 Electric equipment at jetty/Tug berth covered and protected against 
water ingress.

7  Oil Spill Management Plan is activated.

8 Drinking water (10 bottles of 20 ltr) and dry non perishable food 
available at Liquid Building.

During Effective Period

1 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present  

2 All personnel to be notified against venturing out during effective 
period

3 Do not taking shelter in low lying areas, old or damaged buildings, 
near tress and temporary structures

4 Shelter to be taken on higher ground

5 Avoid standing near sea side

After Effective Period

1 Take headcount of all the personnel. (FCC, backup, steel yard, jetty & 
tug berth building)

2 Examine walls, floors, doors, staircases and windows to make sure 
that the building is not in danger of collapsing 

3 Attend to injured persons and give them first aid, if possible. Also 
inform the hospital if anyone is injured, stating the type and extent 
of injury. 

4 Assess damage to equipment, resources and cargo.

5 Initiate restart process.

6 Photographs to be taken for assessing damages to cargo and 
property for insurance.

For insurance 
purpose

7 Communication to be sent to all clients regarding assessed and 
potential damage to cargo.
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Liquid Terminal- Emergency Preparedness 

Level - 2 :-  On the day when rainfall starts 

Heavy Rain - Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency team formed for dealing with the emergency

2 Whether emergency team is in contact with Central Control Room 
for necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the following tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations

126

9 11 Nos of raincoats, charged emergency torches, 2 battery operated 
torches with spare batteries, 6 life jackets, ropes (50 meters x 6), life 
buoys available for emergency use.

10 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

11 List of emergency contacts & suppliers available.

12 Kept appropriate PPE's.

Liquid  Control (CTF and VEG Oil)

1 Co-ordinate with Marine Control for weather bulletins every 6 hrs

2 Inform all contractors to remove all their equipment from liquid 
terminal area and put proper location

3 Vessel at berth and at anchorage informed about cyclone warning

4 All hand held UHF/batteries, emergency torch, mobile phones are 
fully charged for use in emergency incase of total power failure

5 Check & clean of dyke wall for all tanks. (Ensue valves of dyke wall 
are in open condition)

6 Floating roof tank ensure the tank roof draining system valves must 
be in open condition

7 All storage tanks shell and roof manholes to be box up 

8 Material (i.e. oil drums, sludge tanks etc.) & equipment that cannot 
be moved are to be covered

9 Check earthing of pipelines & tanks with help of ESE & I

10 Clean the spillage material to prevent slippery surface

11 All storm water drainage system(sumps and clear passage of line) 
should be clean and cover properly

12 Electric machinery is covered and protected against water ingress. 

Jetty Supervisor

1 Jetty supervisor to ensure all lines of vessels at berth are always 
kept tight

2 Jetty Supervisor briefed all workers/labors be alert, careful and to 
move in pairs. No one to stand close to the berth

3 All hydra and jetty/technical vehicles parked at safe shelter

4 Safe guard all loose material including Hose and drums and other 
loose material
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126

4 All concerned employees and contractual staff informed
Contractor staff evacuated from the port and verified,
Contractor informed to evacuate their staff 
All personnel notified against venturing out during effective period

5 All operations must be stopped and personnel moved to a safe 
location from where they can be evacuated
Transportation arranged for evacuation of staff (employees and 
contractual staff)

6 Electric equipment at jetty/tug berth covered and protected against 
water ingress.

7 All loose items on jetty are secured.

8 Adequate drinking water and dry non perishable food at 
Liquid Building.

9 Adequate no of raincoats, charged emergency torches, battery 
operated torches with spare batteries, life jackets, ropes , life buoys  
to be kept on stand-by for emergency use.

10 Stop all work permits.

11 Arrangement made for stand-by vehicle.

12 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

13 List of emergency contacts & suppliers available.

14 Raincoats-11 nos, gumboots- 11 nos, helmets- 11 nos

15 List of emergency contacts & suppliers available.

16 Kept appropriate PPE's.

Liquid  Control (CTF and VEG Oil)

1 Co-ordinate with Marine Control for weather bulletins every 6 hrs.

2 Stop all activities, remove all tanker Lorries from liquid terminal and 
do not allow any tanker Lorries to enter the liquid terminal area.

3 All vessel at berth informed about weather warning in coordination with Marine.

4 Vessels at berth are to be informed to keep Main Engine on stand-by 
for emergency castoff at short notice

5 All equipment/computers in control to be covered and protected 
against water ingress due to heavy rain

6 All hand held UHF/batteries, emergency torch, mobile phone to be fully charged 
for use in emergency incase of total power failure

7 All storage tanks shell and roof manholes to be box up 

8 Ensure flange joint connections are tightened

9 Check foundation of all tank & pumps

10 Remove all employees from operational activities

11 Ensure Oil Spill Management Plan is activated in case of flood

12 Adequate drinking water and dry non perishable food at jetty area

13 All electrical and diesel driven pumps should be ready in all respects 
for immediate use

14 Ensure roads and pathways are cleaned and not obstruct for any 
vehicle movement during emergency

15 Safe guard surface heat tracing system of pipeline

Jetty Supervisor

1 Jetty supervisor to ensure all lines of vessels at berth are always kept tight

2 Jetty supervisor briefed all workers/labors be alert, careful and to 
move in pairs. No one to stand close to the berth

3 All hydra and jetty/technical vehicles parked at safe shelter

4 Safe guard all loose material including hose and drums and other loose material

Disaster Management Plan    123

 
         1220



Container Terminal - Emergency Preparedness 

Level - 1 :- Two Days before heavy rain expected as per weather forecast 

 Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency team formed for dealing with the emergency

2 Whether emergency team is in contact with Central Control Room 
for necessary preparedness

3 Emergency team, at the direction of CEO, to carry out the 
following tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations

4 All concerned employees and contractual staff to be informed
Contractor staff to be evacuated from the port and verified
All personnel to be notified against venturing out during 
effective period

5 Electric equipment is covered and protected against water ingress

6 adequte Drinking water and dry non perishable food available at CT 
operation buildings

7 Raincoats, charged emergency torches, battery operated torches 
with spare batteries, life jackets, ropes, life buoys to be kept ready 
for emergency use.

8 Stop all work. 

9 Arrange for stand-by vehicle.

10 Emergency team to be in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

11 List of emergency contacts & suppliers available.

12 Kept appropriate PPE's.

CT2 and CT3 Control Room 

1 CT2 and CT3 Control communicate Weather Bulletins every 6 Hrs.

2 All hand held UHF/batteries, emergency torch, mobile phone to be 
fully charged for use in emergency incase of total power failure.

Wharf Supervisor 

1 Wharf supervisor to check and ensure that all lines of vessels at 
berth are always kept taught. Vessel to be instructed to double up 
mooring lines, if required.

2 Jetty supervisor to brief all mooring crew to remain alert, careful and 
should move in pairs. No mooring crew to stand close to the berth.

During Effective Period

1 All personnel to be notified against venturing out during effective period

2 Avoid taking shelter near old or damaged buildings or near tress

3 Avoid standing near sea side

4 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present  
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Container Terminals - Emergency Preparedness 

Level - 2 :-  On the day when rainfall starts 

Heavy Rain - Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency team formed for dealing with the emergency

2 Whether emergency team is in contact with Central Control Room 
for necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the following tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and recovery 
operations

4 All concerned employees and contractual staff to be informed
Contractor staff to be evacuated from the port and verified
All personnel to be notified against venturing out during 
effective period

5 All operations must be stopped and personnel moved to a safe 
location from where they can be evacuated
Transportation arranged for evacuation of staff (employees and 
contractual staff)

6 Electric equipment covered and protected against water ingress.

7 All loose items in terminals are secured.

8 Adequate drinking water and dry non perishable food at CT 
Operation Buildings.

9 Adequate no of raincoats, charged emergency torches, battery 
operated torches with spare batteries, life jackets, ropes, life buoys  
to be kept on stand-by for emergency use.

10 Stop all work permits.

11 Arrangement made for stand-by vehicle.

12 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

13 List of emergency contacts & suppliers available.

14 Raincoats- 6 Nos, Gumboots- 6 Nos, Helmets- 6 Nos, Gantline- 50 
meter x 6 Nos available.

CT2 and CT3 Tower Control 

1 Weather Bulletins Communicated by CT Control every 3 Hrs.

2 All equipments/computers in CT control covered and protected 
against water ingress due to heavy rain.

3 Hand held UHF/batteries, emergency torch, mobile phone fully charged for 
use in emergency in case of total power failure.

Wharf  Supervisor

1 Wharf supervisor checked and ensure that all lines of vessels at 
berth are always kept taught. Vessel to be instructed to double up 
mooring lines, if required.

2 Wharf Supervisor to brief all to remain alert, careful and should move in pairs. No 
Mooring Crew to stand close to the berth.
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Administration - Emergency Preparedness 

Level - 1 :- Two Days before heavy rain expected as per weather forecast 

 Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency team formed for dealing with the emergency

2 Emergency team is in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of Head Administration to carry 
out the following tasks:
develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;

4 All concerned employees and contractual staff informed
Contractor staff to be evacuated from the port and verified
All personnel to be notified against venturing out during 
effective period

5 Drinking water (50 bottles of 20 ltr) and dry non perishable food 
available at all Canteens

6 10 Nos of raincoats, 06 nos. charged emergency torches, 06 battery 
operated torches with spare batteries in each control room, ropes 
(50 meters) in each buses available for emergency use

7 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

Administration - Emergency Preparedness 

Level - 2 :-  On the day when rainfall starts 

Heavy Rain - Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Emergency team formed for dealing with the emergency

2 Whether emergency team is in contact with Central Control Room 
for necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the 
following tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations

During Effective Period

1 All personnel to be notified against venturing out during effective period.

2 Avoid taking shelter near old or damaged buildings or near tress.

3 Avoid standing near sea side.

4 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present.  
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Security Services - Emergency Preparedness 

Level - 1 :- Two Days before heavy rain expected as per weather forecast 

Flood - Check List

Sr. No. Activity Yes No Remarks

General Points

1 Obtain status of flood at regular interval from Emergency Control 
Room and disseminate to others for their information and 
appropriate safety measures 

2 Establishment of Emergency Control Room at suitable location with 
communication facilities

3 A team is to be formed for emergency.

4 All vehicles to be topped up with fuel – prior to effective period and 
top up on daily basis.

5 Walkie talkie sets to be fully charged along with stand-by batteries

6 Keep mobiles (personal/official) fully charged

7 Ensure emergency lights are functioning

8 Ensure mega phones are functioning (change old batteries)

9 Ensure public announcement (PA system) on ERT vehicle is 
functioning 

10 Ensure Digital Cameras and Handy Cam fully charged.(ERT, PSC, 
MSB, MWB)

11 Ensure security guards in possession of all PPEs and whistle

12 Ensure availability of rope (30 Mtr), life jacket & tarpaulin (If 
available), At respective gate & 01 at ISCR, 

13 Traffic Cone to be removed and kept in closed room, it may float and 
hit with some object

14 Frontier from roads to be removed and kept in Covered Godown in 
stacking mode.

15 Search lights to be kept ready dully functional.

16 Hammer and cutting tools (available with Fire Dept).

17 Bottled drinking water to kept in all emergency vehicles

18 First Aid Box to be kept with all emergency vehicles dully updated 
from medical wing.

19 Emergency numbers to be kept with all emergency vehicles 

20 Security Reinforcement to be kept ready at Guards colony with due 
provision of transport  (whichever transport mode is available).

21 Alternate route for Hospital and other locations to be checked and 
available with all emergency teams. 

4 Drinking water (50 bottles of 20 ltr) and dry non perishable food 
available at all Canteens

5 All concerned employees and contractual staff informed.
Contractor staff evacuated from the port and verified,
Contractor informed to evacuate their staff. 
All personnel notified against venturing out during effective period.

6 All operations must be stopped and personnel moved to a safe 
location from where they can be evacuated
Transportation arranged for evacuation of staff (employees and 
contractual staff)
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Security Services - Emergency Preparedness 

Level - 2 :-  On the day when rainfall starts 

Heavy Rain - Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

General Points

1 Obtain status of flood at regular interval from Emergency Control 
Room and disseminate to others for their information and 
appropriate safety measures 

2 Establishment of Emergency Control Room at suitable location with 
communication facilities

3 A team is to be formed for emergency.

4 All vehicles to be topped up with fuel – prior to effective period and 
top up on daily basis.

5 Walkie talkie sets to be fully charged along with stand-by batteries

6 Keep mobiles (personal/official) fully charged

7 Ensure emergency lights are functioning

8 Ensure mega phones are functioning (change old batteries)

9 Ensure public announcement (PA system) on ERT vehicle is functioning 

10 Ensure Digital Cameras and Handy Cam fully charged.(ERT, PSC, 
MSB, MWB)

11 Ensure security guards in possession of all PPEs and whistle

12 Ensure availability of rope (30 Mtr), life jacket & tarpaulin (If 
available), At respective gate & 01 at ISCR, 

13 Traffic Cone to be removed and kept in closed room, it may float and 
hit with some object

14 Frontier from roads to be removed and kept in Covered Godown in 
stacking mode.

15 Search lights to be kept ready dully functional.

16 Hammer and cutting tools (available with Fire Dept).

17 Bottled drinking water to kept in all emergency vehicles

22 Detailed briefing of security guards to be carried out

23 Communication to be done as per requirement (to save battery of 
mobile & VHF)

24 Removal of security guard from remote and isolated location as per 
instruction of ISCR. 

25 Ensure rain coat available with all Security personnel on duty

26 List of emergency contacts & suppliers.

27 Material & equipment that cannot be moved are to be covered.

28 Hoist appropriate storm warning Signal.

29 Remove all loose materials and equipment from jetty & other area.

30 Ensure all workmen are sheltered at safe locations like canteens 
(concrete buildings).

31 Stop all vehicle movement and ensure the vehicles are parked at 
safe location with blocked wheels

32 Ensure roads and pathways are cleaned

33 Air filled tubes, bamboos & air filled boats to be kept ready 
for evacuation.

To be kept 
centrally
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18 First Aid Box to be kept with all emergency vehicles dully updated 
from medical wing.

19 Emergency numbers to be kept with all emergency vehicles 

20 Security Reinforcement to be kept ready at Guards colony with due 
provision of transport  (whichever transport mode is available).

21 Alternate route for Hospital and other locations to be checked and 
available with all emergency teams. 

22 Detailed briefing of security guards to be carried out

23 Communication to be done as per requirement (to save battery of 
mobile & VHF)

24 Removal of security guard from remote and isolated location as per 
instruction of ISCR. 

25 Ensure rain coat available with all Security personnel on duty

26 List of emergency contacts & suppliers.

27 Material & equipment that cannot be moved are to be covered.

28 Hoist appropriate storm warning Signal.

29 Remove all loose materials and equipment from jetty & other area.

30 Ensure all workmen are sheltered at safe locations like canteens 
(concrete buildings).

31 Stop all vehicle movement and ensure the vehicles are parked at 
safe location with blocked wheels

32 Ensure roads and pathways are cleaned

33 Air filled tubes, bamboos & air filled boats to be kept ready for evacuation To be kept 
centrally

During Effective Period

1 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present

2 All personnel to be notified against venturing out during effective period

3 All personnel to remain indoor, observant and be alert

4 Avoid taking shelter near old or damaged buildings or near tress

5 All doors and windows to be shut

6 Avoid the top floor of buildings. Stay close to ground floor

7 Close the visitors’ gate

8 Occupy pre-determined post for controlling security of installation

9 Call up additional help from Barracks

10 Ensure that unauthorized persons/vehicles do not enter the gate

11 Provide security men for firefighting & rescue

12 Arrange for transport of higher authorities to the terminal

13 Transport vehicles would be provided near emergency control center

14 Depute security guards for controlling traffic at scene of disaster

15 Produce a list of port staff on duty in co-ordination with time office

16 Ensure availability of security men at gates so that they can lead 
authorities to disaster site

17 Ensure that non-essential persons do not crowd affected area

18 Instruct all drivers to take shelter at canteens (concrete buildings)

19 Ensure vehicles are parked at designated parking areas, with wheels blocked

20 Close the gate and stop allowing visitors and transport trucks either inward 
or outward.

21 If caught in open areas during flood find a safe shelter immediately
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Railway Services - Emergency Preparedness 

Level - 1 :- Two Days before heavy rain expected as per weather forecast 

 Flood - Checklist

Sr. No. Activity Yes No Remarks

1 Railway Emergency team formed for dealing with the emergency

2 Emergency team is in contact with Central Control Room for 
necessary preparedness.

3 Emergency team, at the direction of CEO, to carry out the following 
tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and recovery 
operations

4 People are made aware of do’s and don’ts before, during and after 
flood.

part of training. 
List of do’s and 
don’ts enclosed

5 Coordination with labour contractors for making necessary 
arrangements towards evacuation of labours (Approx. 250 No’s) , 
Employees and Indian Railway Personel . Actual evacuation to be 
done only after port shutdown is declared from CEO office

List of average 
manpower in 
port on normal 
operation day is 
enclosed

6 All drains are cleared of blockades and sluice gates are kept open

7 Portacabins are secured properly and relocation of electronic 
equipment from various porta cabins to designated location

8 De-watering pumps are placed at all low level areas ( Railway yard of 
west Basin and MDCC MPT)

9 Arrangement of two mobile de-watering pumps to evacuate water 
from inside closed warehouses.

10 Drinking water (10 bottles of 20 ltr) and dry non perishable food 
available for 30 people (2 days) at Railway control Room at MDCC 
MPT and all Railway Stations are Likely to be affected

11 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc.

12 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

13 List and contact details of customers ,contractors and port 
emergency contacts is kept ready with Railway control Room

After Effective Period

1 Assess damage to equipment, building and unsafe condition.

2 Do not enter in damaged buildings

3 Use Mobile Phones only for emergency calls

4 Start search operation for Living Things 

5 Do not use any damaged electronic goods

6 Drink boiled water

7 Confirm with concerned about situation of flood before you move out.

8 Start restorative measures & repairs.
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Railway Services - Emergency Preparedness 

Level - 2 :-  On the day when rainfall starts 

Heavy Rain - Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 Railway emergency team representatives deployed at Adani House, 
Marine Control Room, FCC Control room

2 Emergency team, at the direction of CEO, to carry out the following 
tasks:
develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and recovery 
operations

3 Railway control Room at MDCC MPT is handy with VHF sets, 
emergency torches, rain coat 

4 Central control room (Adani House) must issue Port closure notice 

5 All normal operations stopped. Only emergency operations to 
evacute Locomotive and wagons at safe places in Railway Yard.

6 Transportation arranged for evacuation of non essential staff 
(employees and contractual staff)

7 Only Emergency team members to remain in the port.

8 2 Vehicles stand-by near railway building and FCC control room.

9 De-watering pumps are placed at all low level areas (Railway yard of 
west Basin and MDCC MPT)

10 Arrangement of two mobile de-watering pumps to evacuate water 
from inside rail track areas.

11 Drinking water (10 bottles of 20 litre) and dry non perishable food 
available for 30 people (2 days) at Railway control room of MDCC 
MPT and West Basin.

12 Emergency kit is ready and checked

13 Communication mediums like VHF, mobile phones and PA systems 
checked and tested

14 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services). 

15 List and contact details of customers, contractors and port 
emergency contacts to be kept ready with FCC control room and DC 
coordination desk.

Railway Services - Emergency team Coordinator

1 To circulate weather bulletins (issue by Martine Control) every 12 hrs to all 
external customers 

2 To appraise Railway yard and Loco Shed every 12 hrs who in turn will 
appraise their reportees

3 All hand held VHF/batteries, Emergency torch, Mobile Phones are fully 
charged for use in emergency incase of total power failure

4 All clients are intimated against potential flood threat to proceed 
with their insurance formalities

5 Keep pictorial records of the sequence of events and preparedness( 
For Insurance Purpose)

For insurance 
purpose

Disaster Management Plan    131

 
         1228



WEST BASIN - EMERGENCY PREPAREDNESS

Level 1: Two Days Before Heavy Rain Expected As Per Weather Forecast 

 Flood - Checklist

Sr. No. Activity Yes No Remarks

General

1 HODs have a meeting above the impending emergency steps 

2 Emergency team is in contact with Central Control Room. Also the 
team should assist to all concen department as per instructions from 
concern HODs and Head- West Basin.

3 Emergency team, at the direction of CEO, to carry out the 
following tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations
all visitors will be stopped.

Railway Services - Emergency team Coordinator

1 To circulate weather bulletins (issue by Martine Control) every 12 hrs 
to all external customers.

2 To take feedback of evacuation process and highlight progress/
issues emergency team.

3 All computers/peripherals in MPT and West Basin control Room to be 
covered and protected against water ingress due to heavy rain.

During Effective Period

1 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present.  

2 All personnel to be notified against venturing out during effective 
period.

3 Do not taking shelter in low lying areas, old or damaged buildings, 
near tress and temporary structures.

4 Shelter to be taken on higher ground

5 Avoid standing near sea side.

After Effective Period

1 Take headcount of all the personnel (Railway Control Room of MDCC 
MPT and West Basin)

2 Examine walls, floors, doors, staircases and windows to make sure 
that the building is not in danger of collapsing 

3 Attend to injured persons and give them first aid, if possible. Also 
inform the hospital if anyone is injured, stating the type and extent 
of injury 

4 Assess damage to equipment, resources and cargo

5 Initiate restart process

6 Photographs to be taken for assessing damages to cargo and 
property for insurance

For insurance 
purpose

7 Communication to be sent to all clients regarding assessed and 
potential damage to cargo

 
         1229



4 People are made aware of do’s and don’ts before, during and 
after flood

part of training. 
List of do’s and 
don’ts enclosed

5 Coordination with labour contractors for making necessary 
arrangements towards evacuation of labours, drivers, surveyors and 
equipment operators deployed at vessel, yard, back-up area, silo. 
Actual evacuation to be done only after port shutdown which will be 
declared from CEO office

6 All drains are cleared and outlets are opened part of training. 
List of do’s and 
don’ts enclosed

7 Cargo is secured inside warehouses and open Plots. Cargo is covered 
near gates inside warehouses and potential leakage points

8 All non operating godown gates are kept closed and secured with 
bentinite walls

9 Steel cargo is properly stored and lashed. In case of rain or heavy storm 
sand to be reinforced with sand bags for securing of cargo from sliding

10 Portacabins are secured properly and relocation of electronic 
equipment from various porta cabins to designated location

11 De-watering pumps are placed at certain areas (Workshops, Fire 
pump-house etc)

12 Minimum number of operators and drivers to be remain in a shift; 
A) Crane Operators - 3 Nos 
B) Loader Operators - 4 Nos
C) Excavator Operators - 4 Nos
D) Forklift Operators - 1 Nos                                                                                                               
E) Hydra Operator - 2 Nos                                                                                                                 
F) Trailer Driver - 1 Nos                                                                                                                    
G) Utility Drivers - 4 Nos                                                                                                                  
H) Bus Drivers - 3 Nos                                                                                                                       
I) JLG Operator - 1 Nos

13 Drinking water (20 bottles of 20 litre) and dry non perishable food 
available for minimum 60 people (2 days). However the quantity 
shall be changed with respect to the staff to be deputed at West 
Basin during emergency after finalization with respective HODs and 
Head - West Basin.

14 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc.

15 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

16 List and contact details of customers, contractors and port 
emergency contacts is kept ready with with Central Control Room, 
Key staff of Operation and ES Department.

Central Control Room/Marine Control Room

1 To circulate weather bulletins (issue by Martine Control) every 12 hrs 
to all external customers .

2 To appraise shift incharges operation, engineering and emergency 
services of (jetty/backup) every 12 hrs who in turn will appraise 
their reportees.

3 All hand held UHF/batteries, emergency torch, mobile phones are 
fully charged for use in emergency incase of total power failure.

4 All clients are intimated against potential flood threat to proceed 
with their insurance formalities.

5 Keep pictorial records of the sequence of events and preparedness 
(For Insurance Purpose)

For insurance 
purpose
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WEST BASIN - EMERGENCY PREPAREDNESS

Level 2:  On the Day When Rainfall Starts 

Heavy Rain - Flood - Checklist

Sr. No. Activity Yes No Remarks

Before Effective Period

1 All Emegency Team members and Individual Shift Incharge to be on-
site for actions as per instructions from Head - West Basin/CCR.

2 Emergency team, at the direction of CEO, to carry out the 
following tasks:
Develop an overview of the situation;
identify tasks to be undertaken;
identify resources available for tasking;
determine gaps in information and resources;
access expert advice as required;
develop and implement tactical plans for response and 
recovery operations

3 All the emergency team members and shift incharge must have VHF 
sets, emergency torches, rain coat, life-jackets and other required 
protective gears. 

4 Central control room (Adani House) issues Port closure notice 

5 All normal operations stopped. Only emergency operations 
(securing of MHC/goliath/LMC/ equipment/hoppers/dumpers/trailers) 
to be continued

6 Transportation arranged for evacuation of non-essential staff 
(employees and contractual staff)

7 All electrically powered equipment/machines are to be isolated

8 Loose material/items to be properly stored and lashed. In case of rain 
or heavy storm sand to be reinforced with sand bags for securing of 
cargo from sliding

Pre-Assessment Checklist [Preparedness in Early Stage]

1 Ensure that all the important document are preserved at 
a proper place.

2 Enusure that emergency team has been prepared along with 
roles & responsibility.

3 Ensure each representative of each department has a substitute 
(Dry Cargo, E&I, MHS SR, MHS Conv, MHS GSU, MHS WLS TLS, 
MHS Utility, ES CWS, ES Civil, Fire, Safety, Security, Marine, Railway, 
Admin, Store, IT etc).

4 Ensure that the list of Emergency Contact Numbers are displayed.

5 Ensure that all employees, contractors/vendors/visitors/other 
customer are aware of emergencies procedures.

For insurance 
purpose

6 Ensure that Emergency Items contains following items;                                                                                                                                           
torches, ropes, wires, tarpaulins, plastic sheets, tool kit, duct tapes, 
assorted gears, first aid box, sand bags

7 Ensure proper communication with the POC for further information/
updates/news of respective emergency from disaster authority/ 
Govt agencies

8 Refer to the General DMP Checklist of West Basin 
[Departmentwise/Sectionwise]
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9 Only emergency team members to remain in the port

10 Nomination of Emergency response vehicles [5 No's (ERT-1, 2 Adani 
Utilities-2, FLS Utility-2)] 

11 De-watering pumps to be placed at all low level areas (steel yard, 
CG-10 main road, o ld admin building)

12 Arrangement of two mobile de-watering pumps to evacuate water 
from inside closed warehouses

13 Drinking water (20 bottles of 20 litre) and dry non perishable food 
available for minimum 60 people (2 days). However the quantity 
shall be changed with respect to the staff to be deputed at West 
Basin during emergency after finalization with respective HODs 
and Head- West Basin

14 Emergency kit is ready and checked

15 Communication mediums like VHF, mobile phones and PA systems 
checked and tested

16 Emergency team in continuous contact with other emergency 
services (such as QHSE & F, Security, other services) 

17 List and contact details of customers ,contractors and port 
emergency contacts is kept ready with with Central Control Room, 
Key staff of operation and ES department

18 All visitors will be stopped

Central Control Room & Marine Control Room

1 To circulate weather bulletins (issue by Martine Control) every 12 hrs 
to all external customers

2 To take feedback of evacuation process and highlight progress/
issues emergency team

3 All computers/peripherals in MPT control to be covered and 
protected against water ingress due to heavy rain.

During Effective Period

1 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present.  

2 All personnel to be notified against venturing out during effective period.

3 Do not taking shelter in low lying areas, old or damaged buildings, 
near tress and temporary structures.

4 Shelter to be taken on higher ground

5 Avoid standing near sea side.

After Effective Period

1 Take headcount of all the personnel. (Respective Incharge/ 
Contract Supervisor)

2 Examine walls, floors, doors, staircases and windows to make sure 
that the building is not in danger of collapsing 

3 Attend to injured persons and give them first aid, if possible. Also 
inform the hospital if anyone is injured, stating the type and 
extent of injury

4 Assess damage to equipment, resources and cargo

5 Initiate restart process

6 Photographs to be taken for assessing damages to cargo and 
property for insurance

For insurance 
purpose

7 Communication to be sent to all clients regarding assessed and 
potential damage to cargo
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QHSE&F - Emergency Preparedness 

Emergency Response.

Flood - Checklist

Sr. 
No.

Activity Yes No Remarks

Induction and Training Program

1 Arrange induction /training program for all personnel on emergency 
preparedness & its awareness

Part of Induc-
tion/training 
program.

2 All concerned employees and contractual staff informed about the 
assembly point & evacuation locations

3 To arrange emergency drill for dealing with such emergency. To be made part 
of emergency 
drill.

4 To arrange necessary training for emergency response team/
CMG/First Aid Team/Medical Team/Fire rescue team to deal with  
emergency. (Ensure availability of trained rescue team & necessary 
equipments all the time)

5 Arrange training for all QHSE&F team member for emergency 
response & clear cut understanding of their cruisial roles & 
responsibility during emergency

6 To prepare & check effectiveness of Emergency Response Plan/
Disaster Management Plan

7 To do proper co-ordination with all concern department for 
maintaining necessary  emergency response kit & necessary aids 
in required inventory or make identified supply of the same during 
declaration of such emergency

8 To maintain close co-rdination with mutual aid for dealing with 
emergency.

During Effective Period

1 Assist CEO/Executive Director (Corp. Affairs). as instructed.

2 Co-ordination with respective HOD/HOS with respect to 
emergency actions.

3 Ensure necessary action through CMG. Provide necessary 
assistance to CMG

Pre-Assessment Checklist [Preparedness in Early Stage]

1 Enusure that emergency team has been prepared along with roles & 
responsibility

2 Ensure each representative of each department has a substitute 
(Dry Cargo, E&I, MHS SR, MHS Conv, MHS GSU, MHS WLS TLS, 
MHS Utility, ES CWS, ES Civil, Fire, Safety, Security, Marine, Railway, 
Admin, Store, IT etc)

3 Ensure that all employees, contractors/vendors/visitors/other 
customer are aware of emergencies and preparedness

4 Ensure that emergency items contains following items;                                                                                                                                           
torches, ropes, wires, tarpaulins, plastic sheets, tool kit, duct tapes, 
assorted gears, first aid box, sand bags

5 Ensure proper communication with the POC for further information/
updates/news of respective emergency from disaster authority/ 
Govt agencies

6 Refer to the General DMP Checklist of West Basin 
[Departmentwise/Sectionwise]

For insurance 
purpose
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4 Assist in evacuation of all personnel except key personnel. 

5 Provide HSE & F facilities (Assist for Rescue, Evacuation, and other 
Necessary Arrangement).

6 Set up casualty collection centre and arrange first aid posts.

7 Arrange enough stock medicines, antidotes, oxygen, stretchers,

8 Keeping in mind that Road and Rail connectivity may be cut off for 
required period of time.

9 Arranges additional medicine and equipment as required.

10 Arrange a fully equipped Ambulance in ready state.

11 Make arrangements for mobile casualty to reach at incident sites 
and transporting for further treatment. 

12 To do immediate co-ordination to mutual aids for necessary help/
support if required.

After Effective Period

1 Assist to CEO/Executive Director (Corp. Affairs).

2 Assess damage (human) and send for further treatment.

3 Assess the property damage and prepare report.

4 Assist all HODs with restoration.

5 Perform necessary rescue through rescue team where needed.

6 Check each & every effecetd area & arrange for necessary HSE& F 
actions as require.

7 After completion of all rescue, restoration work. Check the 
effectiveness of executed emergency plan & take necessary require 
corrective action to update the plan & necessaary facilities  if 
required.

8 To motivate the emergency rescue team, CMG &  all concerns, who 
have perform well during emergency.
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Tsunami
Important Information   

  Tsunami is Japanese word for “harbor wave which is a huge ocean wave that can 
travel at speeds up to 600 mi/hr (965 km/hr) can have heights of up to 30 m (98 
ft), wavelengths of up to 200 km (124 mi) and long periods, usually between 10 and 
60 minutes. Sometimes incorrectly called a tidal wave, a tsunami is usually caused 
by an underwater earthquake or volcanic eruption and often causes extreme 
destruction when it strikes land. It is a series of waves which travel outward on the 
ocean surface in all directions in a kind of ripple effect. Since the waves can start 
out hundreds of miles long and only a few feet high, they would not necessarily 
be noticeable to a passing ship or a plane flying overhead. The tsunami warning is 
issued on earthquake having intensity of more than 6.5 on ritcher scale.

Note: tsunamis are extremely rare events in Gujarat. However, Gujarat state in general is prone to tsunami risk due to 
its longest coastline and probability of occurrence of submarine earthquakes near the offshore in arabian sea. In past, 
kandla coast was hit by a tsunami of 12m height in 1945, due to an earthquake in makran fault line.

Tsunami can cause huge loss of life and damage to port assets due to minimum 
response time available for saving lives, property and environment. Both road and 
railway connectivity may be cut off for some time. There may be unpredicted rush-
off of sea water, heavy current which may damage buildings, structures, towers, 
transmission lines, heavy cranes, silos, godowns, tanks, chimney etc. at unpredicted 
location. Adequate stock of essential medicine shall be maintained.
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 1.  http://www.incois.gov.in/ 

 2.  http://www.nio.org/ 

 3.  http://www.imd.gov.in/ 

 4.  http://www.imdahm.gov.in/ 

Action Plan
 A. Actions – Before tsunami (Maximum Before 30 Mins)  
 B. Actions – During tsunami
 C. Actions – Post tsunami stage: recovery, insurance, restoration & relief
  Looking to the scenario of tsunami (short-time span), actions – before    
  tsunami (maximum 30 mins)/during tsunami has been merged.

Marine Control (Signal Station)
 • Prime duty of signal station is to collect the weather condition and inform Control.
 • Marine Head of the Port is the controlling authority of Signal Station, who is assisted by  
  2 DGM Marine Operations.
 • Marine Control station is the Permanent Nodal Agency to gather information  about   
  Tsunami, and marine control shall inform the CEO and all HODs.
 • The port radar system is installed on top of the Marine Operation Building 
  (MPT & WB) station, Vessel Traffic Management System (VTMS) is with the 
  marine control.
 • The information is to be collected from Indian Meteorological department, Institute of  
  Seismological Research (ISR) and Indian National Centre for Ocean Information 
  Services (INCOIS).
 • All information related to tsunami shall be instantly sent to CEO and all HODs by mail,   
  SMS, followed by Telephone to ensure the authority has received the message. In case  
  any recipient is out of headquarters, the information shall be passed on to the HOS.
 • The Marine Control station shall maintain the contact details of CEO, all HODs and,   
  HOSs, in addition to all installation (HR department shall supply contact details of all   
  concerned list is to be kept updated every 3 months).

Tsunami Management Centre
 • On receipt of information of approaching tsunami a Crisis Management Centre (CMC) at  
  Shantivan Colony. 
 • CMC formation shall be ordered by the CEO or the Executive Director (Corp. Affairs).
 • CEO or the Executive Director (Corp. Affairs) shall be overall in charge of the    
  CMC and shall take all necessary steps for proper functioning of the control room.
 • All information shall be passed over to CMC by the Marine Control, when CMC 
  starts functioning. 
 • All coordination and control shall be done by the CEO from the CMC.
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Crisis Management Group
 • Crisis Management Group (CMG) will be a permanent body to deal with all crisis and it is  
  formed by CEO.
 • On confirmation of possible tsunami attack on the port, the Crisis Management Group 
  (CMG) shall meet at the CMC or other convenient place as determined by the CEO. 
 • CEO Shall appoint departmental HOD/HOS as Coordinator and Convener of the CMG.
 • All meetings of the Crisis Management Group (CMG) shall be conducted in the CMC.
 • All HODs/HOS shall be members of CMG, in absence of CEO, Executive Director (Corp.   
  Affairs) shall be the Chairman of CMG and Coordinator shall be the convener. 
 • CEO may declare emergency so that all staff and officers shall be at their duty stations  
  and congregate at their designated stations for taking review of the situation and for   
  implementing orders received from their respective HODs, who are CMG members. 
 • CMC shall be manned round the clock and shall be headed by CEO or someone nominated  
  by CEO. He shall be at least of the rank of HOD.

Crisis Management Group – Responsibilities
 All HOD’s and HOS’s shall be members of crisis group for tsunami management and post   
 restoration activities in addition to members nominated by CEO as per the situation. The   
 crisis management group shall be active till the full restoration of port activities.
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Commands Structure/Designated Persons
 • The following table shows the command structure for each department.
 • In case the officer in the first column is not available, the second in command   
  automatically takes over.
 • Designation of the first column is the HOD and second column is the successor.
 • In case of absence of both, the senior most officers of the dept. to assume charge.

Sr.No. Head Successor

1 CEO Executive Director (Corporate Affairs)

2 HOD (Marine) HOS (Marine)

3 HOD Finance HOS Finance

4 HOD (HR & Admin) HOS (HR & Admin)

5 HOD (ES) HOS (ES)

6 HOD (QHSE & F) HOS (QHSE & F)

7 HOD (Dry Cargo) HOS (Dry Cargo)

8 HOD (Commercial) HOS (Commercial)

9 HOD (Security) HOS (Security)

10 HOD (Liquid)  HOS (Liquid)  

11 HOD (Railway) HOS (Railway)

12 HOD (Container Terminal) HOS (Container Terminal) 

13 HOD (West Basin) HOS (West Basin)

14 HOD (CSR – ADANI FOUNDATION) HOS (CSR – ADANI FOUNDATION)
* Roles of HODs [West basin (ES & DC)] and HODs [MPT (ES &DC)] are same. HODs [West Basin] will assist to Head – West Basin.

Marine Control will receive the information from IMD/ISR/INCOIS. Thereafter they will 
inform to the CEO/Executive Director (Corp. Affairs).

Group Position                      

Port Position                        

Alternative

Site Main Controller                

CEO                 

Exec. Director 
(Corp. Affairs)

•  Stop all operations.
•  Inform to all HODs of evacuation of personnel from 

the port. 
•  Continuous updates on tsunami.
•  Inform to HR & Admin for providing facilities of 

transportation.
•  To establish Emergency Control Centre.
•  Contact Government authority for further more 

information about tsunami.
•  Power supply is to be cut-off in consultation with 

MUPL and ES.

A   &   B   Actions – Before tsunami (Maximum before 30 Mins) and Actions – 
During tsunami:
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Group Position                      

Port Position                        

Alternative

Incident Controller                

Marine Control 
(Shift Incharge)

•  Assist CEO as instructed.
•  Marine Control will inform to all the Vessel Chiefs for 

evacuation as per direction of CEO

 General Responsibilities
 • Each individual coming out to speak with loud “PLEASE EVACUATE” and reach a safe place. 
 • Immediate evacuation with readily available vehicles.
 • Upon getting information, Admin shall send the vehicles immediately for evacuation 
  from port.
 • Security is to maintain the traffic control for fast turn-around of vehicles.
 • Security shall allow only to the vehicles (for evacuation) and rescue team.

 Site-main Controller – CEO/Executive Director (Corp. Affairs) Corp. Affairs)
a. Collect the details of damages if any from HODs immediately.
b.  Ask all members of the CMG to immediately inspect their area of responsibility, along with their 

subordinate staff and officers and report their finding.
c. Ask the HODs to submit preliminary estimate immediately, followed by detailed estimate. 
d. HOD - Marine to be asked to complete the survey of channel and berth as quickly as possible, to 

resume shipping activity.
e. All required activities to resume port operations are to be discussed and finalized with HODs.
f. A department wise detailed programme is to be drawn up to resume normal Port operations.
g. After ensuring the situation, inform to MUPL to start the power in consultation with ES.
h. Regular follow up to complete the work as programmed is to be done.
i. Emergency powers for procurement and award of contract are to be evoked.
j. HODs are required to submit the details and programs immediately.
k. Reports on condition of tugs and other port crafts, ship unloader, ship loaders, HMCs and other 

auxiliary equipment after thoroughly inspection by HOD.
l. All other cargo handling equipment like container handling equipment if any shall be inspected 

by HOD and detailed report to be obtained.
m. MCCs, stacker reclaimers, wagon tippler and wagon tippler tunnel,
n. Ask all HODs to submit details to HOD - Finance to process insurance claims.
o. Coordinate the CSR activities. 
p. Keep contact with District Collector and local state Govt. official and offer all possible help for 

rehabilitation of displaced villagers. 
q. Inform all stockholders regarding all clear & restoration of the port operation. Also inform the 

same to the corporate office.
r. Confirms the termination of the emergency after the threat is over. 
s. Lead the Crisis Management Group for early restoration of facilities and resume port activities.

C    Actions – Post tsunami Stage (Recovery, Insurance, Restoration & Relief):

 The purpose of post tsunami activity is to resume port operation as early as possible.
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 Incident Controller: HOD – Marine [Marine & Spm]
  a. Marine – HOD shall immediately arrange for survey of channel and berth and inform the   

  condition to CEO/COO, Who in turn inform to the corporate office and stake holders.
  b. Restoration work if any may be done in association with Head ES.
  c. Shall check the navigational aid system take action for rectifications if required
  d. Check all tugs and mooring crafts and they should be made fully functional as quickly as possible. 

 SPM
  a. Checking both mooring hawser assemblies and replace the components as required.
  b. Replacements of both 9” PP pick ropes of mooring hawsers.
  c. Inspection of each floating hoses on both floating hose strings.
  d. Underwater inspection of each individual hoses on both subsea hose string and subsea umbilical.
  e. Underwater inspection of all deep sea floats for its integrity.
  f. Checking subsea hose strings configuration at low and high tide.
  g. Verifying chain angle of all six anchor chains to be within limits, at low and high tide.
  h. SPM buoy body inspection – integrity of seal on all hatches and doors. 
  i. Operational check of all navigational and safety equipment.
  j. Carry out the system pressure test from floating hose string end to PLEM valve upto 15 bars and  

  hold for 03 hours. Visual check by divers for any abnormalities on floating hoses and subsea hoses.
  k. Carryout “Free Span and Lateral displacement” survey of subsea pipeline and provide support   

  wherever necessary i.e. if it is beyond recommended allowable span.

 Incident Controller: HOD – ES (MPT & WB)

a. Shall immediately depute the electrical engineer to have an update of power supply.
b. In case of power outage, coordinate with Electrical supply authorities for restoration of 
 power supply
c. If power is available, and MCCs are O.K, charge MCCs one by one after thorough checking. 
d. Depute the same team which has parked the equipment to release the equipment for operation 

after removing all blockages.
e. If any equipment is found to be damaged report the matter to higher ups and take action for 

early repair or decommissioning.
f. Do not start operating, until all parking locks & additional tie-ups are removed
g. Equipment also can be charged one by one after charging the MCCs after obtaining written 

clearance from the engineer in charge.
h. Ensure that the equipment electrical system is perfect before charging. Keep records of all 

measurements.
i. Inspect the tunnel and dewater the accumulated water. 
j. Inspect all electrical and mechanical system thoroughly before Trial run.
k. All lighting towers which were lowered to be raised up.
l. Damaged street lights and damaged internal lighting system to be repaired and 

recommissioned.
m. All belt clamping/tie-up must be removed before trial run of conveyors.
n. Arrange for de watering of tunnel with diesel pump if power supply is not readily available. 
o. Ensure all DG sets works till normal power supply is resumed.
p. Shall inspect the water supply system and take all action to establish normal water supply 

immediately. 
q. In case of any difficulty bring it to the notice of CEO/Executive Director (Corp. Affairs) (Corp. 

Affairs). 
r. In case of water logging, arrange diesel pumps and pump out water.
s. Drainage system if damaged should be repaired immediately.
t. Inspect all roof tops and if any roof is blown off, take action for replacement.
u. Coordinate with Admin/HR for clean-up activities.
v. HODs of West Basin will assist to Head – West Basin.
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 Primary Support Team: HOD – HR & Admin
 a.  Shall take up rehabilitation work of port colony.
 b. Take all actions necessary to rehabilitate the officers and staff of the port.
 c. Coordinate with civil department to clean up the colony and premises.
 d. Arrange for provisions till normalcy is established.
 e. Food arrangements to people on resumption work to be coordinated.

 Primary Support Team: HOD – QHSE&F
 a. Assist to CEO/Executive Director (Corp. Affairs) 
 b. Assess damage (human) and send for further treatment.
 c. Assess the property damage and prepare report in consultation with concern department.
 d. Assist all HODs with restoration.
 e. Arrange for environmentally safe disposal of post emergency generated effluents/waste.
 f. Updating DMP based on faced natural calamities.

 Secondary Support Team: HOD – Commercial 
 a. Shall inspect all stores and estimate loss or damages if any and take immediate action for  
  reequipping the items.
 b. Coordinate with all HODs for requirements of consumables and spares.  
 c. Discuss with CEO/Executive Director (Corp. Affairs) to ease norms of procurement for im 
  mediate supply of stores. 
 d. He shall help HOD Commercial for procuring the items necessary for tsunami damage repairs. 

 Incident Controller: HOD – Railway             
 a. Shall depute teams of staff to check the condition of all railway track and track electrifi 
  cation and signalling system. 
 b. Contractor shall be instructed to depute adequate numbers of teams to survey the entire   
  railway lines and system and submit feedback within the shortest possible time (fix the time  
  period for feedback)
 c. Condition shall be reported to CEO/Executive Director (Corp. Affairs) (Corp. Affairs) and  
  take action to repair and resume operations.
 d. If track electrification is damaged, coordinate with Indian Railways to press in Diesel   
  locos till the electric line is repaired, and resume operation with conventional signalling. 
 e. Any help for repair and decommissioning may be taken from HOD - ES.
 f. He shall also inspect the Locomotives of the Port, and arrange for trial running to put   
  them into operation.
 g. Inspect the locomotives of the port, and arrange for trial running to put them into operation. 

 Incident Controller: HOD – Operations [DC (MPT & WB), CT, LT]
 a.  Shall inspect all areas along with concerned HODs for estimate loss and damages if any.   
  prepare report and submit to CEO.
 b. The condition of stored hazardous/toxic cargo to be inspected along with HSE and   
  immediate action, as advised by HSE, to be taken up. 
 c. Deploy men and equipment to segregate and salvage all cargo.
 d. Coordinate with ES HOD, for assistance in de-watering and plot/shed repairs. 
 e. Discuss with CEO/Executive Director (Corp. Affairs) and HODs for resumption of partial 
  or full operations.
 f. Take all actions for early resumption of port activities.
 g. Coordinate with HOD – Marine to resume shipping operations.
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 h. Coordinate with HOD - Finance for insurance claims.
 i. All costly and critical materials are stacked properly to avoid loss due to wind or   
  water inundation.
 j. Estimate the losses and damages along with BD and inform CEO/Executive 
  Director (Corp. Affairs).

 Secondary Support Team: HOD – Finance & Accounts    
 Insurance  Claims            

 a. All HODs to prepare loss and damage list and estimate the costs of rectification and   
  submit the same to HOD - Finance, who is the nodal officer for claiming insurance, with   
  copies to CEO/Executive Director (Corp. Affairs) (Corp. Affairs). The details shall contain   
     photograph also immediately
 b. Shall coordinate with insurance company to arrange the surveyor as quickly as possible,   
  so that rectification work can start immediately.
 c. May coordinate with all HODs to prepare additional documents if required.
 d. May collect the details of claims with supporting documents from HODs in a time frame to  
  be fixed by him for early settlement of all claims.
 e. Timely submission of insurance claims necessary for claiming losses.

 Primary Support Team: HOD – Security
 a. Restoration of road traffic & port entry system from and to the port disrupted due to the  
  Tsunami.
 b. Shall be well versed with all road communication of the area. 
 c. Shall coordinate with local administration/State administration to clear the roads in con  
  sultation with Corporate Affairs.
 d. Port may also be required to engage men and machine to clear the road blockages.

 Secondary Support Team: CSR HOD – Adani Foundation 
 [General Responsibilities]

 The company has a social responsibly to save the life and property of the people living in the  
 peripheral areas. This work involves the following activities. These activities may be done in  
 association with local administration.

 a.  Inform the public by public announcement the danger level of the tsunami and its effects  
   and consequences.
 b.  Leaflets are to be circulated about the danger level.
 c.  If Tidal inundation is expected the villagers may be informed of the consequences.
 d.  Request them to move to safer places to escape from heavy wind and tidal actions.
 e.  Moving to tsunami shelter is the best option. If tsunami shelter is not nearby, they may be   
   asked to move to permanent structures available nearby. Provide them all assistance 
   for evacuation.
 f.   Provide the villagers adequate dry food (chuda, gudo, biscuits, baby food etc.) items and  
      potable water in adequate quantity.
 g.  Water tankers with potable water may be kept stand-by. 
 h.  Services of medical team may be extended to the peripheral villages with necessary   
      medicines and first aids.
 i.   Advise them to remain indoors during tsunami.
 j.   After the tsunami there may be shortage of food and water.
 k.  Water has to be provided for their basic needs till normalcy is established.
 l.   Start community Kitchens to provide them with food.
 m. Help in rehabilitation of all displaced people in coordination with local Govt. Agencies   
      and NGOs.
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Position                      

Port position                        

Alternative

Secondary support 
team 

in-charge - 
telecommunication

Position                      

Port position                        

Alternative

Secondary support 
team 

in-charge - IT

•  Take charge of all communication systems of fixed  
 and portable.

•  Ensure availability of sufficient numbers of 
electronic communication equipment to the port 
control station, Base Control and anywhere else as 
necessary.

• Take charge of all necessary communication system.
• Take all necessary back up of data.
• Assess damage of assets and restore

• Checklist for CEO/Executive Director (Corp. Affairs) (Corp. Affairs).
• Following Checklists prepared which shall be used at the time of declaration of tsunami. 

Checklist – 1 CEO/Executive Director (Corp. Affairs) (Corp. Affairs)

Checklist – 2 Marine Services

Checklist – 3 Engineering Services

Checklist – 4 Dry Cargo

Checklist – 5 Liquid Terminal

Checklist – 6 Container Terminal

Checklist – 7 HR & Admin

Checklist – 8 Security

Checklist – 9 Railway Services

Checklist – 10 West Basin

Checklist – 11 QHSE&F

  A    Checklist
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CEO- Emergency Preparedness 

Tsunami - Check List

Sr. No. Activity Yes No Remarks

Before Effective Period

1 On receipt of tsunami warning, emergency Control Room to be 
established on the fourth floor of Adani house. 
(In the conference room).

2 Alarms sounded followed by verbal order on PA system instructing 
personnel to stop all operations and initiate tsunami action plan.

3 All teams have reported initiation of emergency action plan.

4 Inform government agencies, other stake holders and mutual aid 
partners for initiating emergency action.

5 Obtain status of situation from the government Emergency Control 
Room and disseminate information.

6 Emergency numbers to be kept with all emergency vehicles (Provide 
copy of emergency numbers list in all vehicles)

After Effective Period

1 Announcement to be made declaring end of emergency or PA 
system and other means of communication.

2 Head count to be taken to certain missing personnel.

3 Get reports on causalities and injuries to personnel. Arrange for 
medical assistance. 

4 Launch search and rescue operations for missing personnel.

5 Personnel to be advised not to enter damaged buildings/structures.

6 Carry out assessment of damage to property and all high value 
assets within the port including ships.

7 Reports to be consolidated with photographs from all departments 
for insurance claims.

8 Gradual resumption of port operation.

Marine Services - Emergency Preparedness 

Emergency Response.

Tsunami- Checklist

Sr. No. Activity Yes No Remarks

Induction and Training Program.

1 Induction to employees about the emergency location of Medical 
Station,  Fire Station.

Part of Induction 
program.

2 All concerned employees and contractual staff informed about the 
assembly points.

3 All Crafts, Tugs, Fishing boats, and ships to be notified immediately 
and to move into deep waters away from shore line

To be made part 
of emergency 
drill.

4 Make arrangement of transportation of employees and contractors

During Effective Period

1 Avoid standing near sea side. Move as far away from the sea shore 
as is possible.

2 During the event, the safest place is a terrace of structured building. 

3 If possible, evacuate the port and move as fast as possible away from 
the shore line
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Engineering Services of MPT - Emergency Preparedness 

Emergency Response.

Tsunami- Checklist

Sr. No. Activity Yes No Remarks

Induction and Training Program.

1 Induction to employees about the emergency location of Medical 
Station and Fire Station

Part of Induction 
program.

2 All concerned employees and contractual staff informed about the 
assembly points

Part of safety 
tool talk

3 People made aware about tsunami warning signals( earthquake, 
sudden rise and fall in coastal water level)

Training program

4 People are made aware about evacuation plan in case of emergency Training program

5 People are made aware of do's and don’ts before, during and after 
tsunami

part of training. 
List of do's and 
don'ts enclosed

6 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc. to be placed at  FCC control room , DG 
houses & substation & workshop

Emergency Kit 
as per annexure

During Warning Period ( appx 30 Min)

1 Cargo operations stopped and all prerequisite for vessel to cast off 
undertaken.

To be made part 
of emergency 
drill.

2 Mobile Harbour Cranes in boom down position & properly lashed as 
per SOP & crane to be parked at designated area.
2.1  Mobile harbour cranes at jetty
2.2  Steel yards crane e.g goliath cranes & LMC

To be made part 
of emergency 
drill.

3 Dumpers and mobile equipment moved away from berth (designated 
open plots)

4 Arrangements to be made for transportation of employees and 
contractors and labourers

5 Emergency Kit, Food supplies and drinking water checked and tested.

6 Communication mediums like VHF, Mobile phones and PA systems 
checked

Numbers 
mentioned in 
Annexure

7 Visitors' evacuation is ensured
Note: At the time of cyclone & tsunami warning, priority to be given 
to worker, technician working on jetty or below jetty

During Effective Period

1 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present 

2 If possible, evacuate the port and move as fast as possible away from 
the shore line. Follow the evacuation plan

4 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present

5 Take head count of personnel

After Effective Period

1 Take head count of personnel

2 Assess damage to equipments, building and unsafe condition

3 Initiate restart/repair process
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3 During the event, the safest place is a terrace of structured building. 
Backup and ES team to rush to new CT building, Steel yard and jetty 
staff to tug berth building terrace

After Effective Period

1 Assess damage to equipment and buildings, and record the conditions.

2 Take head count of personnel

3 Initiate restart/repair process

4 Photographs to be taken for assessing damages to cargo and 
property for insurance

5 Communication to be sent to all clients regarding assessed and 
potential damage to cargo

For insurance 
purpose

Dry Cargo - Emergency Preparedness 

Emergency Response.

Tsunami- Checklist

Sr. No. Activity Yes No Remarks

Induction and Training Program.

1 Induction to employees about the emergency location of Medical 
Station and Fire Station.

Part of Induction 
program.

2 All concerned employees and contractual staff informed about the 
assembly points.

Part of safety 
tool talk

3 People made aware about tsunami warning signals( earthquake, 
sudden rise and fall in coastal water level)

Training program

4 People are made aware about evacuation plan in case of emergency. Training program

5 People are made aware of do's and don’ts before, during and after 
tsunami.

part of training. 
List of do's and 
don'ts enclosed

6 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc. to be placed at  FCC control room, DG houses 
& substation & workshop

Emergency Kit 
as per annexure

During Warning Period ( appx 30 Min)

1 Cargo operations stopped and all prerequisite for vessel to cast 
off undertaken

To be made part 
of emergency 
drill.

2 Mobile Harbour Cranes in boom down position & properly lashed as 
per SOP & crane to be parked at designated area.
2.1  Mobile Harbour Cranes at jetty
2,2. Steel yards crane e.g Goliath Cranes & LMC

To be made part 
of emergency 
drill.

3 Dumpers and mobile equipment moved away from berth (designated 
open plots)

4 Arrangements made for transportation of employees and contractors 
and labour

5 Emergency kit, food supplies and drinking water checked and tested.

6 Communication mediums like VHF, mobile phones and PA systems 
checked

Numbers 
mentioned in 
Annexure

7 Visitors' evacuation is ensured.
Note : At the time of cyclone & tsunami warning , priority to be given 
to worker, technician working on jetty or below jetty.
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Liquid Terminal - Emergency Preparedness 

Emergency Response.

Tsunami Check List

Sr. No. Activity Yes No Remarks

Before Effective Period

Induction and Training Program.

1 Induction to employees about the emergency location of Medical 
Station,  Fire Station.

2 All concerned employees and contractual staff informed about the 
assembly points.

3 All crafts, tugs, fishing boats, and ships to be notified immediately 
and to move into deep waters away from shore line

4 Make arrangement of transportation of employees and contractors

During Effective Period

1 Avoid standing near sea side. Move as far away from the sea shore 
as is possible

2 During the event, the safest place is a terrace of structured building

3 If possible, evacuate the port and move as fast as possible away from 
the shore line

4 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present 

5 Take head count of personnel

After Effective Period

1 Take head count of personnel

2 Assess damage to equipment, building and unsafe condition

3 Initiate restart process

During Effective Period

1 During the event, the safest place is a terrace of structured building. 
Backup and FCC team to rush to new CT building, Steel yard and 
jetty staff to tug berth building terrace.

2 If possible, evacuate the port and move as fast as possible away from 
the shore line. Follow the evacuation plan.

3 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present.

After Effective Period

1 Assess damage to equipment and buildings, and record the conditions.

2 Take head count of personnel.

3 Initiate restart/repair process

4 Photographs to be taken for assessing damages to cargo and 
property for insurance.

For insurance 
purpose

5 Communication to be sent to all clients regarding assessed and 
potential damage to cargo.
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Container Terminal - Emergency Preparedness 

Emergency Response.

Tsunami- Checklist

Sr. No. Activity Yes No Remarks

Induction and Training Program.

1 Induction to employees about the emergency location of Medical 
Station, Fire Station

Part of Induction 
program.

2 All employees concerned and contractual staff informed about the 
assembly points

3 Park all machines/cranes and secure them as appropriate To be made part of 
emergency drill.

4 Make arrangement of transportation of employees and contractors

During Effective Period

1 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present 

2 Take head count of personnel

3 Avoid standing near sea side. Move as far away from the sea shore 
as possible

4 During the event, the safest place is a terrace of structured building. 

5 If possible, evacuate the port and move as fast as possible away from 
the shore line

After Effective Period

1 Take head count of personnel Numbers 
mentioned in 
Annexure

2 Assess damage to equipments, building and unsafe condition

3 Initiate restart/repair process

Administration - Emergency Preparedness 

Emergency Response.

Tsunami- Checklist

Sr. No. Activity Yes No Remarks

Induction and Training Program.

1 Induction to employees about the emergency location of Medical 
Station, Fire Station

Part of Induction 
program.

2 All concerned employees and contractual staff informed about the 
assembly points

3 Evecuation route to be intimated to all drivers

During Effective Period

1 All buses and LMVs immediately moved towards parking near each 
Assembly points

2 Evacuation route to be cleared with the help of security

3 All Controll rooms will be manned

After Effective Period

1 Assess damage to equipments, building and unsafe condition

2 Initiate restart/repair process
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Security Services - Emergency Preparedness 

Tsunami - Check List

Sr. No. Activity Yes No Remarks

Before Effective Period

General Points

1 Obtain status of tsunami at regular interval from Emergency 
Control Room and disseminate to others for their information and 
appropriate safety measures 

2 Establishment of Emergency Control Room at suitable location with 
communication facilities

3 A team is to be formed for emergency.

4 All vehicles to be topped up with fuel – prior to effective period, and 
topped up on daily basis.

5 Walkie talkie sets to be fully charged along with stand-by batteries

6 Keep mobiles (personal/official) fully charged

7 Ensure emergency lights are functioning

8 Ensure mega phones are functioning (change old batteries)

9 Ensure public announcement (PA system) on ERT vehicle is 
functioning 

10 Ensure digital cameras and handy cam are fully charged.(ERT, PSC, 
MSB, MWB)

11 Ensure security guards in possession of all PPEs and whistle

12 Ensure availability of rope (30 Mtr), life jacket & tarpaulin (If 
available), at respective gate & 01 at ISCR, 

13 Traffic cone to be removed and kept in closed room (may be affected 
by high wind)

14 Frontier from roads to be removed and kept in covered godown in 
stacking mode.

15 Search lights to be kept ready dully functional.

16 Hammer and cutting tools (available with Fire Dept).

17 Bottled drinking water to kept in all emergency vehicles

18 First Aid Box to be kept with all emergency vehicles duly updated 
from medical wing.

19 Emergency numbers to be kept with all emergency vehicles 

20 Security reinforcement to be kept ready at guards colony with due 
provision of transport (whichever transport mode is available).

21 Alternate route for hospital and other locations to be checked and 
available with all emergency teams. 

22 Detailed briefing of security guards to be carried out

23 Communication to be done as per requirement (to save battery of 
mobile & VHF)

24 Remove security guards from remote and isolated location as per 
instruction of ISCR. 

25 Ensure rain coat available with all Security personnel on duty

26 List of emergency contacts & suppliers.

27 Material & equipment that cannot be moved are to be covered.

28 Hoist appropriate storm warning Signal.

29 A team is to be formed for emergency.

30 Remove all loose materials and equipment from jetty & other areas

31 Ensure all workmen are sheltered at safe locations like canteens 
(concrete buildings)
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32 Stop all vehicle movement and ensure the vehicles are parked at 
safe location with blocked wheels

33 Ensure roads and pathways are cleaned

34 Air filled tubes, bamboos & air filled boats to be kept ready for 
evacuation

During Effective Period

1 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employee are present 

2 All personnel to be notified against venturing out during effective 
period

3 All personnel to remain indoor, observant and be alert

4 Avoid taking shelter near old or damaged buildings or near tress

5 All doors and windows to be shut

6 Avoid the top floor of buildings. Stay close to ground floor

7 Close the visitors’ gate

8 Occupy pre-determined post for controlling security of installation

9 Call up additional help from barracks

10 Ensure that unauthorized persons/vehicles do not enter the gate

11 Provide security men for firefighting & rescue

12 Arrange for transport of higher authorities to the terminal

13 Transport vehicles would be provided near emergency control center

14 Depute security guards for controlling traffic at scene of disaster

15 Produce a list of port staff on duty in co-ordination with time office

16 Ensure availability of security men at gates so that they can lead 
authorities to disaster site

17 Ensure that non-essential persons do not crowd affected area

18 Instruct all drivers to take shelter at canteens (concrete buildings)

19 Ensure vehicles are parked at designed parking areas, with wheels 
are blocked

20 Close the gate ant stop allowing visitors and transport trucks either 
inward or out ward

21 If caught in open areas during tsunami find a safe shelter 
immediately

After Effective Period

1 Assess damage to equipment, building and unsafe condition.

2 Do not enter in damaged buildings

3 Use mobile phones only for emergency calls

4 Start search operation for living things 

5 Do not use any damaged electronic goods

6 Drink boiled water

7 Confirm with concerned about situation of tsunami before you move 
out

8 Start restorative measures & repairs

Disaster Management Plan    155

 
         1252



Railway Services - Emergency Preparedness 

Emergency Response.

Tsunami- Checklist

Sr. No. Activity Yes No Remarks

Induction and Training Program.

1 Induction to employees about the emergency location of Medical 
Station and Fire Station

Part of Induction 
program.

2 All concerned employees and contractual staff informed about the 
assembly points

Part of safety tool 
talk

3 People made aware about tsunami warning signals( earthquake, 
sudden rise and fall in coastal water level)

Training program

4 People are made aware about evacuation plan in case of emergency Training program

5 People are made aware of do's and don’ts before, during and 
after tsunami

Part of training. 
List of do's and 
don'ts enclosed

6 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc. to be placed at  FCC control room, DG houses 
& substation & workshop

Emergency Kit as 
per annexure

During Warning Period ( appx 30 Min)

1 Railway operations stopped To be made part of 
emergency drill.

2 Locomotive to be sent at safe places To be made part of 
emergency drill.

3 Electrical supply to the signalling panel to be switched off

4 Arrangements to be made for transportation of employees and 
contractors and labourers

Numbers 
mentioned in 
Annexure

5 Emergency kit, food supplies and drinking water checked and tested

6 Communication mediums like VHF, mobile phones and PA 
systems checked

7 Visitors' evacuation is ensured

During Effective Period

1 During the event, the safest place is a terrace of structured building. 
Railway Operation team to rush to new CT building, Railway control 
room MDCC MPT. MICT Building

2 If possible, evacuate the port and move as fast as possible away from 
the shore line. Follow the evacuation plan

3 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employees are present  

After Effective Period

1 Assess damage to equipment and buildings, and record 
the conditions

2 Take head count of personnel

3 Initiate restart/repair process

4 Photographs to be taken for assessing damages to cargo and 
property for insurance

For insurance 
purpose

5 Communication to be sent to all clients regarding assessed and 
potential damage to cargo
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WEST BASIN - EMERGENCY PREPAREDNESS

Emergency Response

Tsunami- Checklist

Sr. No. Activity Yes No Remarks

Induction and Training Program

1 Induction to employees about the emergency location of medical 
station and fire station

Part of Induction 
program.

2 All concerned employees and contractual staff informed about the 
assembly points

Part of safety 
tool talk

3 People to be made aware about tsunami warning signals( 
earthquake, sudden rise and fall in coastal water level)

Training program

4 People to be made aware about evacuation plan in case of 
emergency

Training program

5 People to be made aware of do's and don’ts before, during and 
after tsunami

part of training. 
List of do's and 
don'ts enclosed

6 Emergency kit is prepared beforehand. The emergency kit 
contains flashlight and extra batteries, battery-operated radio and 
extra batteries, first aid kit emergency food and water, essential 
medicines, whistle, etc. to be placed at Central Control Room

Emergency Kit 
as per annexure

7 Ensure that no elevator or lift to be used in case of emergency

8 Wardens of the individual buildings must be aware of their duties Duties of 
Warden

9 Ensure all personnel working inside port are aware of the various 
siren codes (emergency, evacuation, all clear)

During Warning Period (Approx. 30 Min)

1 Cargo operations stopped and all prerequisite for vessel to cast off 
undertaken

To be made part 
of emergency drill.

2 All GSU cranes are secured with storm storm-lock pin To be made part 
of emergency drill.

3 All stackers and reclaimer machines are locked and kept at the end To be made part 
of emergency 
drill.

4 Dumpers and mobile equipment moved away from berth (to be kept 
in yards without obstruction)

5 Arrangements to be made for transportation of employees and 
contractors and labourers

Numbers 
mentioned in 
Annexure

6 Emergency kit, food supplies and drinking water checked and tested.

7 Communication mediums like UHF, mobile phones and PA 
systems checked

8 All the personnel working on jetty or nearby seaside are to be moved.

9 Ensure emergency teams [Fire, Safety, Security, Marine, Operation, 
Engineering, Stores, Admin, Railway] are ready.

10 Residential area of labors inside the port needs to be shifted until 
the situation gets controlled

11 Visitors' evacuation is ensured

12 Ensure that no personnel should be inside the hatch and hatches are 
to be closed

13 Ensure that details of contract workforce [head-count] at the time 
of evacuation or shifting
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During Effective Period

1 During the event, the safest place is a terrace of structured building. 
Move away from seaside as far as much you can

2 If possible, evacuate the port and move as fast as possible away from 
the shore line. Follow the evacuation plan

3 Assemble at emergency assembly point and evacuate the area, when 
announced. Ensure all company and contract employees are present  

4 Emergency team to coordinate and act as per the guidance

After Effective Period

1 Assess damage to equipment and buildings, and record the conditions

2 Take head count of personnel

3 Initiate restart/repair process

4 Photographs to be taken for assessing damages to cargo and 
property for insurance

For insurance 
purpose

5 Ensure that site-round is taken, report prepared and submitted the 
observations to all concern for compliance

6 Communication to be sent to all clients regarding assessed and 
potential damage to cargo

Pre-Assessment Checklist [Preparedness in Early Stage]

1 Enusure that emergency team has been prepared along with 
roles & responsibility

2 HODs have a meeting above the impending emergency steps 

3 Ensure each representative of each department has a substitute 
(Dry Cargo, E&I, MHS SR, MHS Conv, MHS GSU, MHS WLS TLS, 
MHS Utility, ES CWS, ES Civil, Fire, Safety, Security, Marine, Railway, 
Admin, Store, IT etc)

4 Ensure that emergency siren is working

5 Ensure that PA System/VHF/Base station are working

6 Ensure that list of Emergency Contact Numbers are displayed

7 Ensure that all employees, contractors/vendors/visitors/other 
customer are aware of emergencies and preparedness

8 Ensure that site-round is taken, report prepared and submitted the 
observations to all concern for compliance

9 Ensure all jobs carrying out on height work (or jobs which require 
scaffolding) to be monitored and controlled

10 Ensure that Emergency kit contains following items;                                                                                                                                           
torches, ropes, wires, tarpaulins, plastic sheets, tool kit, duct tapes, 
assorted gears, first aid box, sand bags

11 Ensure that respective HOD/HOS have inspected areas

12 Ensure that all the important document are preserved at a proper place

13 Ensure all the customers/surveyors have been informed regarding 
emergency situation and preparedness

14 Ensure proper communication with Security for traffic control of 
dumpers/trucks

15 Ensure proper communication with railway department (Govt) for 
rake movement with respect to emergency

16 Ensure proper communication with transporters and agents for their 
role in case of emergency

17 Ensure electrical isolation of machines/equipment

18 Ensure that wind anemometer is working in all equipment (i.e. 
stacker-reclaimer, GSU)
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QHSE&F - Emergency Preparedness 

Emergency Response.

Tsunami- Checklist

Sr. No. Activity Yes No Remarks

Induction and Training Program.

1 Arrange indduction /training program for all personnel on emergency 
preparedness & its awareness

Part of 
Induction/
training 
program.

2 All concerned employees and contractual staff informed about the 
assembly point & evacuation locations

3 To arrange emergency drill for dealing with such emergency To be made part 
of emergency 
drill.

4 To arrange necessary training for emergency response team/
CMG/First Aid Team/Medical Team/Fire rescue team to deal with  
emergency. (Ensure availability of trained rescue team & necessary 
equipments all the time)

5 Arrange training for all QHSE&F team member for emergency 
response & clear cut understanding of their cruisial roles & 
responsibility during emergency

6 To prepare & check effectiveness of Emergency Response Plan/
Disaster Management Plan

7 To do proper co-ordination with all concern department for 
maintaining necessary  emergency response kit & necessary aids 
in required inventory or make identified supply of the same during 
declaration of such emergency

8 To maintain close co-rdination with mutual aid for dealing with 
emergency

During Effective Period

1 Assist CEO/Executive Director (Corp. Affairs). as instructed

2 Co-ordination with respective HOD/HOS with respect to emergency 
actions

3 Ensure necessary action through CMG. Provide necessary assistance 
to CMG

4 Assist in evacuation of all personnel except key personnel

5 Provide HSE & F facilities (Assist for rescue, evacuation, and other 
necessary arrangement)

6 Set up casualty collection centre and arrange first aid posts

19 Ensure that any information from CCR/higher authority must be 
passed on to the downstream

20 Ensure that all drains, sock-pits etc are cleaned off

21 Ensure proper communication with the vessels and tugs for 
actions required

22 Ensure proper communication with the emergency boats

23 Ensure proper communication with the POC for further information/
updates/news of respective emergency from disaster authority/ 
Govt agencies

24 Refer to the General DMP Checklist of West Basin 
[Departmentwise/Sectionwise]
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7  Arrange enough stock medicines, antidotes, oxygen and stretchers

8  Arranges additional medicine and equipment as required

9 Arrange a fully equipped Ambulance in ready state

10 Make arrangements for mobile casualty to reach at incident sites 
and transporting for further treatment

12 To do immediate co-ordination to mutual aids for necessary help/
support if required

After Effective Period

1  Assist to CEO/Executive Director (Corp. Affairs)

2 Assess damage (human) and send for further treatment

3 Assess the property damage and prepare report

4 Assist all HODs with restoration

5 Perform necessary rescue through rescue team where needed

6 Check each & every effecetd area & arrange for necessary HSE& F 
actions as require

7 After completion of all rescue, restoration work. Check the 
effectiveness of executed emergency plan & take necessary 
require corrective action to update the plan & necessaary facilities  
if required

8 To motivate the emergency rescue team, CMG & all concerned, who 
have perform well during emergency
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❖ Roof Top Rain Water Harvesting System 

 

 

 

 

 

 

 

 

Location: Tug Berth Building (Mundra Port Terminal) 

Roof Top Rain Water 

Connecting Pipe with 

Utility Tank 
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Cost of Environmental Protection Measures 
 

Sr. 

No. 
Activity 

Cost incurred (INR in Lacs) 
Budgeted Cost 

(INR in Lacs) 

2022 – 23  2023 – 24 2024 – 25 

(till Sep’24)  

2024 – 25 

1. Environmental Study / Audit 

and Consultancy 

7.32 22.67 1.88 27 

2. Legal & Statutory Expenses 12.32 8.60 5.00 13 

3. Environmental Monitoring 

Services 

15.32 13.37 6.11 19.20 

4. Hazardous / Non-Hazardous 

Waste Management & Disposal 

104.035 130.11 19.10 172.40 

5. Environment Days Celebration 

and Advertisement / Business 

development 

2.53 3.42 2.80 4.00 

6. Treatment and Disposal of Bio-

Medical Waste 

2.29 2.28 1.20 2.28 

7. Mangrove Plantation, 

Monitoring & Conservation 

35.0 15 0 0 

8. Other Horticulture Expenses 956 904 253 831 

9. O&M of Sewage Treatment 

Plant and Effluent Treatment 

Plant (including STP, ETP of Port 

& SEZ & Common Effluent 

Treatment Plant) 

141.33 186.94 74.69 195.41 

10. Expenditure of Environment 

Dept. (Apart from above head) 

90.136 80.39 2.19 75.92 

Total 
1366.28 

 
1366.78 365.97 1340.21 
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Final Report 

Shoreline Change Assessment Studies Using Satellite 
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1. INTRODUCTION 

The shoreline is the zone where large bodies like an ocean or lake meet the land. 

The coastal shoreline is a dynamic interface between the land and the sea water 

which gets altered due to various coastal processes that govern it such as wave 

characteristics, near-shore circulation, sediment characteristics, beach forms, etc. 

Shoreline changes are the result of a process called littoral transport, which is 

responsible for moving eroded materials along the coasts utilizing waves and 

currents in the nearshore zone (Misra and Ramakrishnan, 2015). The 

developmental and maintenance activities such as the construction of the port, 

mining of beach sand, industrialization, garbage dump, urbanization, recreational 

activities, discharge of domestic sewage and industrial effluent, and reduction in 

sediment supply from rivers have amplified the processes of modifications, 

including changes in the shoreline (Kannan and Malarvannan,  2016). 

An important aspect of the shoreline is the sustainable development and 

protection of the coastal environment. Therefore, monitoring coastline areas is a 

crucial subject since shorelines are the most important and dynamic natural 

phenomenon (Tamassoki et al., 2014), where changes in one part subsequently 

affect the other parts, which will be a chain of reactions. 

1.1. Gujarat 

Gujarat is situated on the western coast of India, in the Arabian Sea. Among the 

maritime states of India, Gujarat has the longest coastline of around 1650 km, 

which supports a wide diversity of marine flora and fauna. The state has two gulfs, 

the Gulf of Khambat and the Gulf of Kachchh, and the coast is differentiated 

between high rainfall area (2500 mm in south Gujarat) and low rainfall area (250 

mm in the northwest part of Kachchh). The coast experiences a different range of 

tides, waves, cyclones, and currents in the sea, affecting the physical as well as the 

biological conditions of the whole marine ecosystem. 
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1.1.1. Gulf of Kachchh 

The Gulf of Kachchh is situated along the west coast of Gujarat in India. It is about 

170 Km in length. The coastal stretch of Kachchh district constitutes the entire 

northern coast of the Gulf of Kachchh (GoK) which is one of the three major Gulf 

systems of India endowed with very high biological richness and physical and 

chemical peculiarities. Despite its high aridity (4 on a scale of 1- 4) and poor mean 

rainfall (340 mm), the Kachchh coast has diverse ecological habitats and 

ecosystems like mangroves, sandy coasts, mudflats, creeks, and other tidal 

incursions which enhance manifold its coastal landscape diversity and natural 

resources.  

In the late 1990s, industrial development was promoted aggressively because of 

its very rich mineral deposits, the short sea routes to Gulf countries, and easy 

availability of land which were considered best than the other coastal regions of 

the state. The announcement of tax holidays during the post-earthquake in 2001 

by the state government provided further impetus for coastal industrial 

development. Many of these developments are beginning to have implications for 

ecological, social, and economic spheres. Kachchh coast faces threats from climate 

change, pollution, and habitat changes which are crucial for understanding the 

impacts on the shoreline. 

Morphological change is responsible for the change in coastal structure or shape. 

Morphological change occurs due to tidal patterns. It can be estimated by different 

methods like Aerial photography, Field survey using GPS, Satellite remote sensing, 

LIDAR, etc. 

The shoreline changes occurring due to processes like accumulation and erosion 

of substratum can be analysed in a Geographic Information System (GIS) by 

examining differences between the shoreline of different years. Shoreline proxies 

include the high-water line, vegetation line and dunes among many others. 

(Jodhani et al., 2020) 
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1.2. About Adani Ports and Special Economic Zone Ltd. (APSEZL) 

The former Gujarat Adani Port Ltd., now named as Adani Ports and Special 

Economic Zone Ltd. (APSEZL) started its operations in Mundra in 1998 with an all-

weather, open-sea jetty and port backup at Navinal Island. The Port has since then 

undergone four expansions, namely a railway line and container terminal in 2000, 

Single Point Mooring and Pipeline for crude oil terminal in 2004, a Multipurpose 

wharf Terminal-II in 2007, and a Waterfront development project in 2009 which 

includes the development of North Port, South Port, East Port & West Port. In 

addition to these, port-based special economic zone and two thermal power plants 

exist which form a major industrial cluster of this coast. 

1.3. Origin of the Study 

APSEZ has obtained Environmental and CRZ Clearance for a waterfront 

development project at Mundra District, Kachchh, Gujarat, and as a part of EC/CRZ 

Clearance condition, APSEZ shall undertake “The shoreline changes in the area 

shall be monitored periodically and the reports to be submitted every 6 months to 

RO, Bhopal”. 

Also, APSEZ had undertaken a Cumulative Impact Assessment (CIA) through 

NABET accredited consultant namely M/s. Chola MS Risk Services Limited, Chennai 

in the year 2015-16 in line with the MoEF&CC Order dated 18th September, 2015 

for the projects already granted Environmental Clearance and CRZ Clearance in the 

region so that future developments can be assessed for providing necessary 

approvals at a later stage. As a part of the Environmental Management Plan (EMP) 

compliance with the CIA study, APSEZ shall undertake a study “To map the coastal 

morphology (Shoreline) at least once in three years”. Therefore, Adani Ports and 

Special Economic Zone Ltd. (APSEZL) has approached M/s. Gujarat Institute of 

Desert Ecology (GUIDE) to study the intensive monitoring of shoreline changes 

through high-resolution satellite imageries (LISS-IV). The present report compiles 

the results of shoreline change analysis by using satellite imageries and beach 

profile analysis of a 55 km coastline stretch of Adani Ports and Special Economic 
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Zone Ltd. (APSEZL). Due to the dynamic nature of shoreline boundary, it is 

essential to understand the long and short-term rate of shoreline changes from a 

coastal vulnerabilities point of view. 

1.4. Objectives of  the Study 

1. To map and monitor shoreline behavior (changes) of 13 km (16 km on 

west side and 27 km on east side of Adani main port) coastline stretch of 

Adani Ports and Special Economic Zone Ltd. (APSEZL) using LISS-IV high-

resolution satellite imageries during the years 2015 and 2022 after 

construction of port activities. 

2. To identify the zones of high erosion and accretion using LISS-IV, high-

resolution satellite imageries. 

3. Collection of shoreline information and cross-sectional profiles using 

DGPS, at 20.00-meter interval along the route & offset between high tide 

line to low tide line, along the 10km stretch around the project site. 

4. Shoreline change analysis by superimposing DGPS Survey data with 

satellite data. 

5. Superimposing current shoreline changes data on approved CZMP in line 

with CRZ Notification, 2011 prepared by National Centre for Coastal 

Management (NCSCM). 
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2. STUDY AREA 

2.1. Location 

Kachchh coast constitutes the entire northern shore of the Gulf of Kachchh marked 

by narrow beaches and wide mudflats. The coastal stretch of the Mundra is 

dissected by extensive mudflats and creek systems. Major creek systems in the area 

are Navinal, Bocha, Baradi mata, and Kotadi creek. These creeks are again divided 

into minor creek complexes. The present study is about the   shoreline changes on 

the coastal stretch of Mundra between the western side of Modhva to the eastern 

side of Luni which forms the study area (Fig.1.1) earmarked on the map. 

The study site is 43 km long coastline stretch (16 km on the western side and 27 

km on the eastern of Adani main port) of Adani Ports and Special Economic Zone 

Ltd. (APSEZL), located on the western coordinates of site 22°47'37.289"N, 

69°25'18.078"E to eastern coordinates of site 22°50'56.604"N, 69°54'8.115"E, 

which is given in Figure 2.1.  

2.2. Climate 

As per the Indian Meteorological Department, Govt. of India, the highest monthly 

mean of daily maximum temperature of the study area is 36⁰C. The dry bulb 

temperature goes up to 47.8⁰C, considering max Humidity of 95%. The wind is 

predominantly from the south-west as well as from the west to some extent. The 

wind velocity is 65 km/hr.  

Due to its arid nature, annual rainfall in Kachchh is poor, ranging from 250-350 mm 

which is often irregular. However, the mean annual rainfall during 1932 to 2021 

was higher at Mundra (478 mm) comparing to other coastal talukas of Kachchh 

district. Rain during monsoon is confined to only 12-16 days and occurs as an 

instant downpour. Freshwater input into the near coastal waters is quite meagre 

and appears to influence the coastal erosion. Annual temperature fluctuation in the 

district is extreme, ranging from 7- 47 0C with a yearly average humidity of 60% 

which increases to 80% during the southwest monsoon and decreases to 50% 
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during November-December. The phenomenon of drought is common, with 2 

drought years in a cycle of 5 years(Thivakaran et al., 2015). 

 

Figure 2.1: Location Map of The Study Area 

2.2.1. Tidal Regime 

Tides at Mundra are the mixed type, predominantly semidiurnal type with a Mean 

High-Water Spring (MHWS) of 6.66 m and Mean High water Neap (MHWN) of 5.17 

m. The phase difference is not uniform for successive tides in the Gulf and it varies 

as per tidal conditions ((ICMAM 2004). 

2.2.2. Currents 

The currents in the Gulf and associated creeks are largely tide induced and 

oscillations are mostly bimodal reversing in direction with the change in the tidal 

phase. The influence of wind on variations in current is minor. The current 

reversals are quite sharp occurring within 30 - 60 min. The maximum current 
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speed varied from 0.5 to 1.2 m/s. The predominant direction of the current is 450 

during flood and 2200 during ebb. 

The circulation is generally elliptical with the major axis in the east-west direction. 

These trajectories suggest that the excursion lengths are in the range of 10 to 15 

km depending on the tidal phase (neap or spring)(NIO, 2009).  

2.2.3. Salinity 

Salinity is an indicator of freshwater intrusion in nearshore coastal waters as well 

as the excursion of salinity in inland water bodies such as estuaries, creeks, and 

bays. Normally seawater salinity is 35.5 ppt but may vary depending on 

evaporation, precipitation, and freshwater addition. Salinity largely influences 

several processes such as dissolution, dispersion, dilution, etc in seawater due to 

high dissolved salt content and high density. In the absence of freshwater inflow, 

the salinity varies from 35.9 to 38.0 ppt. 
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3. METHODOLOGY AND DATA USED 

The shoreline change analysis has been carried out using multi-date satellite 

images to estimate the rate of change in terms of distance of the shore eroded or 

accreted using a cross-shore profile in terms of area and volume. From the satellite 

images, the shoreline has been extracted after rectification and co-registration. The 

rate of shoreline changes from 2015 to 2022 has been analysed and compared with 

the DGPS survey and ground truthing data for which Digital shoreline change 

analysis system (DSAS) software that works within the Geographic Information 

System (ArcGIS) software was applied. DSAS computes rate-of-change statistics for 

a time series of shoreline vector data. It is also useful for computing rates of change 

for other boundary change conditions that incorporate a clearly-identified feature 

position at discrete times (Himmelstoss et al., 2018). The methodology flowchart 

of the present study on the shoreline change is shown in (Figure 3.1) 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: Flowchart of the Methodology Adopted 
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3.1. Short Term Shoreline Change Analysis 

The end point rate (EPR) is calculated by dividing the distance of shoreline 

movement by the time elapsed between the oldest and the most recent shoreline 

(Figure 3.2). The major advantages of the EPR are the ease of computation and the 

minimal requirement of only two shoreline dates. The major disadvantage is that 

in cases where more data are available, the additional information is ignored. 

Figure 3.2:Calculation of Short-Term Shoreline change analysis 

(Sample image source:(Sweet et al. 2017)) 

3.2. Long Term Shoreline Change Analysis 

A linear regression rate-of-change (LRR) statistic is determined by fitting a least-

squares regression line to all shoreline points for a particular transect (Figure 3.3). 

The regression line is placed so that the sum of the squared residuals (determined 

by squaring the offset distance of each data point from the regression line and 

adding the squared residuals together) is minimized. The linear regression rate is 

the slope of the line. However, the linear regression method is susceptible to outlier 

effects and also tends to underestimate the rate of change relative to other 

statistics (Sutikno et al., 2017). 
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Figure 3.3: Calculation of Long Term (LRR) Shoreline Change Analysis 

(Sample image source:(Sweet et al. 2017)) 

3.3. Data Used 

The Multi-date satellite imageries, LISS-III and LISS-IV were procured from NRSC, 

Hyderabad was used for the analysis of the present study. The details of the 

satellite imagery used for the present study are given below (Figure 4.8, Figure 4.9 

and Table 3.1). 

Table 3.1: High-resolution Satellite Data for Shoreline Procured From NRSC 

Satellite Date Sensor Resolution (m) 

IRS-R2 03th March 2015  LISS-III 23.5 

IRS-R2 12th April 2022 and 
24th April 2022 

LISS -IV 5.8 

 

3.3.1. Pre-processing 

Pre-processing of satellite data includes correction of geometric, atmospheric, and 

radiometric aspects and clipping of the area to obtain the exact imagery of the 

project sites. The rectification operation aims to correct distorted images to create 
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a more faithful representation of the original scene. It typically involves the initial 

processing of raw image data to correct geometric distortions. 

Radiometric Correction: Radiometric correction addresses variations in the pixel 

intensities (DNs) that have not been caused by the object or scene scanned. These 

variations include differing sensitivities or malfunctioning of the detectors, 

topographic effects and atmospheric effects. 

Geometric Correction: Geometric correction addresses errors in the relative 

positions of pixels. These errors are induced by sensor viewing geometry or terrain 

variations. A geometric correction was done based on Ground Control Points 

(GCPs) and the image was re-sampled using the nearest neighbourhood 

interpolation method. 

Shoreline Extraction: Continuous shoreline positions were extracted 

automatically and digitized manually for two different periods i.e., 2015 and 2022. 

Digital Shoreline Analysis System (DSAS) version 5.1, an extension of ESRI ArcGIS 

software was used to calculate shoreline rate of change statistics from a time series 

of multiple shoreline positions. The shoreline positions were compiled in ArcGIS 

with 5 attribute fields that included Object ID (a unique number assigned to each 

transect), shape, shape length, ID, date (original survey year), and uncertainty 

values. All different shoreline features were then merged within a single line on the 

attribute table, which enabled the multiple coastline files to be appended together 

into a single shape file. The Shoreline change rate was calculated by Endpoint rate 

(EPR) for the short term and Linear Regression Rate (LRR) for the long-term 

period. DSAS is purely a statistical approach. A baseline was digitized onshore by 

closely digitizing the direction and shape of the outer shoreline, which was used as 

the starting point for all transects. 
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Figure 3.4: Shoreline Digitization for Different Years Using Multi Date Satellite 

Imageries. 

3.4. Field Work 

Field investigation is a vital part of the project. Fieldwork helps to check and collect 

most of the ground information required for shoreline mapping. The fieldwork was 

conducted during the period between 26th to 30th April 2022 and 21st to 23rd June 

2022 for the DGPS survey and collecting ground truthing data.  
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Figure 3.5: Establishing DGPS Base Station (A) And Collecting Survey and Ground 
Truthing Data(B), (C), (D) Using Rover.

A B 

C D 
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4. RESULTS AND ANALYSIS 

In the present study, the rate of shoreline changes statistics on a time series of 

multiple shoreline positions of a totally 43 km coastline stretches (16 km on the 

west side and 27 km on the east side of Adani main port) on either side of Adani 

Ports and Special Economic Zone Ltd (APSEZL) has been taken in to account for the 

calculation by using satellite images. A total of 4254 transects were generated with 

10m spacing along the shoreline. The length of each transect (Cross shore) was 

between 500 to 3000m. The variations in the rate of shoreline change were re-

coded as N – S coast configuration. The shoreline change analysis was carried out 

for 2015-2022, the short-term shoreline change analysis method EPR was carried 

out using medium resolution (LISS III) and high-resolution images such as LISS-IV. 

As a part of the NGT direction, the shoreline change analysis has been carried out 

out for the years 2015-2022 to study the immediate changes after the 

commissioning of the port and initiation of the activities (September 2015) for 

short-term variation for the year 2015-2022 using EPR method has been carried 

out. 

Based on the rate of change over the period, shoreline change has been categorized 

into seven classes National shoreline Assessment system (N-SAS, 2022). They are; 

high accretion (>5m/year), moderate accretion (3.0 to 5.0 m/year), low accretion 

(0.5 to 3.0 m/year), stable coast (0.5 to -0.5m/year), low accretion (-3.0 to -0.5 

m/year), moderate erosion (-3.0 to -5 m/year) and high erosion (>-5m/year). 

4.1. Results For Shoreline Change Analysis From Satellite Images 

The erosion and accretion are highlighted with red and green colour respectively 

for better understanding. The study area is divided into two major blocks (1) West 

port and (2) Eastern side block for accurate analysis as shown in Figure 4.1. 
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Figure 4.1: Study area in two blocks. 

4.1.1. Results for Overall Shoreline Change From 2015 to 2022 

The results of the imagery data analysed before the port activity using medium to 

high resolution of (LISS-III (23.5m) and LISS-IV (5.8m)) satellite images, processed 

for the period 2015 to 2022 have shown a high rate of accretion (5 to 191 m/year) 

to stable coast along the eastern side block except for a few pockets where there 

was low to moderate erosion on the shore has seen. In contrast on the western side 

of the port, most of the area are highly eroded (Figure 4.2) at has been observed. 

The details of the instantaneous rate of shoreline changes (Short interval time) 

recorded from 2015 to 2022 are summarised in Table 4.1. The data indicated that 

shoreline changes were very much dynamic and no regular pattern was evident at 

all in the study sites. However, the rate of change was comparatively high on the 

eastern side of the port during the last 7 years. 
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Table 4.1: Details of Average and Maximum Short term Shoreline Changes  

Period 
Name of 

the block 

Average 
Shoreline 

Change(M/Year) 

Shoreline Change(M) 

Maximum 

Accretion  

Maximum 

Erosion 

2015-2022 
West Port -11.43 39.86 -78.68 

Eastern 
side 

-26.60 191.32 -165.19 

 

Figure 4.2: Shoreline Changes During March 2015 to April 2022 

4.1.2. Zones of High Erosion and High Accretion 

For the present study on shoreline changes evaluation, one sets of data were 

considered. They are the moderate to high resolution (23.5m and 5.8m) images for 

2015-2022 and overall shoreline changes delineate in high erosion and high 

accretion zone, and the results are presented in Figure 4.3.  

Based on the analysis of the imageries it is possible to delineate the study areas 

into zones for the ease of classification into high erosion and high accretion within 

the study limits. The images have indicated that a total distance of 23.6 km showed 
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high accretion zone, around 1.9 km high erosion zone near Bocha island on the 

eastern side of Mundra port, however on the western side of west port 11 km 

identified as a zone of high erosion whereas approximately 5 km patches between 

west port to Modhva comes under the high accretion zones (Figure 4.3).  

Shoreline change analysis for the present study has been carried out over 7 years 

ranging from 2015 to 2022. Change detection analysis of the study area indicated 

that the shoreline has undergone both accretion and erosion processes in the last 

7 years. Transects demarcated for accretion and erosion rates indicate that almost 

51.4% of the area has undergone accretion for the entire study period (2015 to 

2022). Even though it was observed that 48.6% of the area had experienced 

erosion, the rate of removal of the substratum was relatively lower than the rate of 

accretion. 

 

Figure 4.3: Zones of High Erosion and High Accretion 

Validation of the shoreline data of the 43 km (16 km on west side and 27 km on 

east side of Adani main port) stretch of Adani Ports and Special Economic Zone Ltd 
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(APSEZL), using Differential GPS (DGPS)has been carried out for the period 26th to 

30th April 2022 and 21st to 23rd June 2022 (Figure 4.4). The results obtained with 

the higher resolution satellite images of the field match the shoreline details 

derived from the satellite images. 

The shoreline data derived from high-resolution satellite imagery obtained during 

2018 has been compared with NCSCM (National Centre for Coastal Management) 

approved CRZ map (Figure 4.5) is quite similar to the shoreline configuration 

derived from the NCSCM (National Centre for Coastal Management) approved CRZ 

map of 2017-18. 

 

Figure 4.4:  Shoreline  Data of the  Study Sites Using DGPS 
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Figure 4.5: Approved CZMP in line with CRZ Notification, 2011 prepared by 
National Centre for Coastal Management (NCSCM)   
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4.1.3. Beach Profile 

Shoreline Change analysis using Cross Section Profile (CSP) has been carried out 

using DGPS Survey. CSP data has been collected from 20 different locations along 

the Mundra Coast. The total profile line stretches of 50 km covering the area of 

approximately 30 km west and 25 km east of the existing port site was conducted 

during the period 26th to 30th April 2022 and 21st to 23rd June 2022 (Figure 4.6). 

This analysis was done to create a baseline data for comparison in the future with 

beach profile data from the same location for different seasons. Beach profiles were 

plotted location-wise. The trends of beach profiles were assessed qualitatively 

(Figure 4.6). The difference, if any, shall be investigated further to understand the 

impact due to port activities on the shoreline evolution. 

A beach profile is defined as a set of beach levels taken at a uniform distance in a 

straight line (Figure 4.7). Beach profiles can only be meaningful if surveys are 

undertaken over a stipulated period at the same place and the same directions. 

Further, the beach profile also suggests that there are regions of high-rate accretion 

and erosion on an average of 3.05 m (Figure 4.7), and also there are vertical 

changes as seen along the eastern of Mundra coast which could be the reason for 

the high rate of sediment deposition along the Luni and Bhadreshwar coast in the 

recent times. The rate of shoreline changes may be also depended on the inflow of 

fresh water into the estuarine. 
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Figure 4.6: Beach Profile of the study area 
 

                       
                                       227

 
         1290



A STUDY ON THE SHORELINE CHANGE ASSESSMENT USING SATELLITE IMAGERY AT APSEZL, MUNDRA, KACHCHH DISTRICT, GUJARAT 

22 

Figure 4.7: Beach Profile at Different Locations 
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Figure 4.8: Satellite image  of the  Study area  during May 2015  
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Figure 4.9: Satelliteimage  of the Study area during May 2022 
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Figure 4.10: :(a) Modhava Coast, (b) and (c) and (d) Western Coast (e) & (f) 
Eastern Coast of Adani Port. 

 

(a) (b) 

(c) (d) 

(e) (f) 
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5. CONCLUSION 

5.1. Shoreline Changes 

The present study confirms the expediency of the image processing techniques and 

GIS tools applied on multi-temporal and multi-spectral images of different satellite 

sensors for assessment of the changes along the shoreline. As deduced from the 

results of both short-term and long-term shoreline assessment that the results are 

in conformity with that of the data obtained through in-situ measurements, DGPS 

survey and ground truthing for the shore profile along the Mundra coast. The 

Mundra coast has been subjected to several significant changes during the last one 

and half decades (2015–2022) within this 43-km coastal strip particularly from 

Modhva (west) to Luni (east), ranging from high accretion of 191.32 m/year to 

severe erosion of up to -165.19 m/year, at few parts of the coast, however, 

remained stable. Above value for both erosion and accretion may vary ±5m 

depending upon the time of the satellite imageries taken during high tide and low 

tide time. 

The present study concludes that the shoreline at  Mundra coastal region is under 

the impact of shoreline change with processes of accretion and erosion varying 

from time to time (Hitesh Patel, 2018). Process of erosion increased which includes 

some patches at Modhva coastal stretches, near the west port and some patches 

near mouth of Bocha Island on eastern side of Mundra port area whereas rest of 

the area observed accretion. 

The predominant causes of shoreline changes are both natural as well as 

anthropogenic. Natural processes include wind and wave forces whereas man-

made effects or artificial processes include the construction of marine structures 

and water control structures. It is revealed from the study that the setting of 

shorelines and the supply of sediments determines how the shoreline changes at a 

particular location (Jodhani et. al., 2020). The conservation and management plan 

is indicated below: 
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5.2. Recommendations 

• The process of erosion is highest along the edges (close to the waterfront) it 

could be controlled only by physical means by constructing appropriate civil 

engineering structures. Erosion control structures or constructing 

embankments of stones or any suitable material along the erosion site is 

strongly recommended if the problem is too heavy. The proposed embankment 

should be an eco-engineering design with a gentle slope of appropriate angle 

to the tidal action that will allow natural flushing while controlling erosion.  

• Erosion, either man-made or natural is a major threat to intertidal habitats in 

the Gulf environment due to altered hydrological regimes and other natural 

causes. Observations carried out during the field surveys revealed those 

estuarine environments as well as many coastal stretches are facing erosion 

mainly due to high tidal amplitude. Hence, extensive surveys should be carried 

out to recommend suitable mitigation measures and to update the status of the 

biodiversity as well in order to estimate the level of   physiographical impacts on 

the shoreline.  

• Artificial coastal structures help in controlling coastal erosion and thereby 

enhance intertidal and sub-tidal biodiversity as they accelerate the reef-building 

process. Artificial reefs tend to last for decades supporting faunal components. 

Since such structures are built using natural materials (for example dead 

gastropods and bivalves) they are environment-friendly and in due course 

become natural. They attract diverse marine fauna within a short period with a 

high potential to enhance biodiversity. The same could be implemented in Adani 

Ports and Special Economic Zone Ltd (APSEZL) jurisdiction in consultation with 

the experts. 

• Plantation of suitable saline tolerant plant species (shrubs and trees) also helps 

in controlling the soil erosion along the coastal area.  

• The establishment of facilities and the expansion of infrastructure over the 

coming years will bring about notable changes in the landscape and seascape in 

and around the Adani Ports and Special Economic Zone Ltd (APSEZL). Long-
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term human-centred/induced activity of this magnitude in any coastal belt will 

have repercussions on its natural resources and ecosystems. As mangroves, 

mudflats and tidal creeks are the major ecological entities within the Adani Ports 

and Special Economic Zone Ltd (APSEZL), their conservation and management 

warrants priority and calls for a holistic approach. Thus, measures should be 

taken to conserve and preserve the mudflats and mangroves within the Adani 

Ports and Special Economic Zone Ltd (APSEZL) to retain their tangible and 

intangible ecological benefits. The conservation and management plan 

presented in the proceeding section has the following broad aspects and 

different activities under each aspect are dealt with. 

• The creation of baseline information to track subsequent changes in natural 

shoreline formation within the Adani Ports and Special Economic Zone Ltd 

(APSEZL) observations through GIS and RS tools have to be adopted. The GIS 

maps may be utilized for the purpose and could serve as a base map. Changes in 

creek systems, shoreline configuration and other land use categories could be 

monitored through this exercise once in two or three years.  

• Periodical monitoring, preferably once in 3 years, and comparison of results 

with baseline data to underline changes will pave way for the formulation of 

mitigation and conservation efforts. Periodical monitoring of shoreline 

configuration and mudflats will help to assess their health and detect shoreline 

changes. Assessment and earlier generated data could be used to check 

shoreline configuration in terms of short and long-term changes and its 

succession patterns. 

• Mudflats and mangrove conservation and restoration measures could 

subsequently be undertaken based on the results of the monitoring programs. 

• Research needs to be undertaken to assess the economic and ecological benefits 

of sustainable development of shoreline configuration. 

• Awareness should be generated among local people about the shoreline 

configuration changes in the surrounding areas and the consequences, 

particularly to the fishermen community.  
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Details of Greenbelt Development at APSEZ, Mundra 

 

  Total Green Zone Detail till Up to September 2024 

LOCATION 
Area 

(In Ha.) 

Trees 

(Nos.) 

Palm 

(Nos.) 

Shrubs 

(SQM) 

Lawn 

(SQM) 

SV COLONY 72.29 34920.00 7962.00 69696.00 100646.00 

PORT &  

NON SEZ 
81.61 149359.00 19220.00 75061.78 62966.38 

SEZ 115.70 226120.00 20489.00 220583.60 28162.03 

MITAP 2.47 8113.00 33.00 3340.00 4036.00 

WEST PORT 104.29 248074.00 66816.00 24112.00 16369.00 

AGRI PARK 8.94 17244.00 1332.00 5400.00 2121.44 

SOUTH PORT 14.45 27530.00 3470.00 3882.00 3327.26 

Samundra 

Township 
58.26 63722.00 11834.00 23908.89 47520.07 

Productive 

Farming 

(Vadala Farm) 

0.00 0.00 0.00 0.00 0.00 

TOTAL 

(APSEZL) 
457.99 775082 131156 425984.27 265148.18 

    906238.00     
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Details of Mangrove Afforestation done by APSEZ 
 

Sl. 
no. 

Location District 
Area 
(Ha) 

Duration Species 
Implementation 

agency 

1 Mundra Port Kutch 24 - Avicennia marina 
Dr. Maity, Mangrove 
consultant of India 

2 Mundra Port Kutch 25 - Avicennia marina 
Dr. Maity, Mangrove 
consultant of India 

3 
Luni/Hamirmora 
(Mundra,) 

Kutch 160.8 
2007 - 
2015 

Avicennia marina, 
Rhizophora 
mucronata, 
Ceriops tagal 

GUIDE, Bhuj 

4 Kukadsar (Mundra) Kutch 66.5 2012 - 2014 Avicennia marina GUIDE, Bhuj 

5 
Forest Area 
(Mundra) 

Kutch 298 2011 - 2013 Avicennia marina Forest Dept, Bhuj 

6 
Jangi Village 
(Bhachau) 

Kutch 50 2012 - 2014 Avicennia marina GUIDE, Bhuj 

7 
Jakhau Village 
(Abdasa) 

Kutch 310.6 
2007-08 & 
2011-13 

Avicennia marina, 
Rhizophora 
mucronata, 
Ceriops tagal 

GUIDE, Bhuj 

8 Sat Saida Bet Kutch 255 
2014-15 & 
2016-17 

Avicennia marina 
& Biodiversity 

GUIDE, Bhuj 

9 Dandi Village  Navsari 800 
2006 - 
2011 

Avicennia marina, 
Rhizophora 
mucronata, 
Ceriops tagal 

GEC, Gandhinagar 

10 Talaja Village Bhavnagar 50 2011-12 Avicennia marina Forest Dept, Talaja 

11 Narmada Village Bhavnagar 250 2014 - 2015 Avicennia marina GEC, Gandhinagar 

12 Malpur Village Bharuch 200 2012-14 Avicennia marina SAVE, Ahmedabad 

13 Kantiyajal Village Bharuch 50 2014-15 Avicennia marina SAVE, Ahmedabad 

14 Devla Village Bharuch 150 210-16 Avicennia marina SAVE, Ahmedabad 

15 
Village Tala Talav 
(Khambhat) 

Anand 100 2015 - 2016 Avicennia marina SAVE, Ahmedabad 

16 
Village Tala Talav 
(Khambhat) 

Anand 38 2015 - 2016 Avicennia marina GEC, Gandhinagar 

17 
Aliya Bet, Village 
Katpor (Hansot) 

Bharuch 62 2017-18 
Avicennia marina 
& Rhizophora spp. 

GEC, Gandhinagar 

18 
Kukadsar-
(Bhadeswar- 
Mundra) 

Kutch 250 2021-22 Avicennia marina 
Shreeji Enterprise, 
Amreli 

19 
Kukadsar-
(Bhadeswar- 
Mundra) 

Kutch 750 2022-23 Avicennia marina 
Shreeji Enterprise, 
Amreli 

20 
Kukadsar-
(Bhadeswar- 
Mundra) 

Kutch 250 2023-24 Avicennia marina 
Shreeji Enterprise, 
Amreli 

Total 4140   
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Annexure-2

Self-Declaration
PASTE YOUR

RECENT
PASSPORT SIZE
PHOTOGRAPH

r PERSONAL DETAILS:

(First Name) (Middle Name)

Gender (male / female): C,r-trilt-

(Surname/ Last Name)

Age (Years): LT

Post Applied for: _

Height(cm1: lb* weight gg)t. 6 5 Btood pressure, \2^ te.r.

2 PREVIOUS EMPLOYMENT: yes / No (tf yes specify)

PERSONAL HABITS:

Smoking

Tobacco Chewing

Alcohol

HR Policy Procedures

Document: HRP
lssue Date: o8-Apr-zozu
Effective from

Version: Ver 6

Guidelines on Pre-Employment Medical Assessment

SN Company Name Nature of Work Duration

(in years)

Yes No

,./'
./

Page r of4
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o8-Apr-zozz
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HR Policy Procedures

Document: HRP I
Issue Date:

Effective from

Version: Ver 6

Guidelines on Pre-Employment Medical Assessment

Any Other: lf yes specify

4 MEDICAL HISTORY:
i) D|SAB|L|TY:

v-'
Yes / No

l,--"--
Yes / No (lf yes pls mention details below)

ii)

(lf yes specify the details and disability % if cerrified)

........'.........,.....

Right Eye:

Left Eye:

VrStoN:

a) Acuity ofVision:

Are you using Spectacles / Glasses: ves 7 ffiyes specify power below)

b) Colour Vision:

Color Blindness:

iiD PAST HISTORY:

a) Any illness / injury / accidents / hospitalization after your last Annual Health

Checkup: ves 7 ffies specifyl

Any illness / injury / accidents in past: yes / No (lf yes specify)b)

Page z of 4

-
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HR Policy Procedures

Guidelines on Pre-Employment MedicaI Assessment

c) Anyjob-related disease and I or injury: yes /-t'No (lf yes specify) _

Terminated or Rejected on medical grounds, yes/ ffi1f yes specify)

RECENT HISTORY:

On medication for following (Answer y", o. ffii

High BIood Pressure
(Hypertension) r\/
High Blood Sugar
(Diabetes)

^IHeart Disease

Kidney Disease i./
Tuberculosis

"JChronic Lung Disease tJ
Ear Disease J

Hearing Problem
r/

Fainting, Fits, Epilepsy,
Dizziness v
Any mental disorder i/
Hepatitis B v
Any liver disorder

Cancer

^/Stroke or Brain problem
^t

Any Other;

v) IMMUNIZATIONS: ,
//

"@
Page 3 of4

ad*m*
Document: HRP
lssue Date: o8-Apr-zozz
Effective from o8-Apr-zozz

Version: Ver 6
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COVID 1St Dose

COVID znd Dose

jq
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.y *"ait"t fitn"'s will be final and binding to me'

(-w-*
(Signature of Candidate)
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Name: H;Evactn M^rlA^
Age / Gender z-t\ €- Date: zz-loCl>t

Annexure-3

Pre-Employmenl lvledical Assessment
(All details given below will be filled by examine physician I treated as confidential)

(Please { Mark Where Applicable)

1 Personal Habits:
i) Smokins E

. li) tobacco chewing p
iii) Alcohol E
iv) Any other M

i'

2 Medical Historvi .-
i) Any Disability: Ves I il6i yes specify wiEh disability %

ii) Personbl Histofy:

iii) Known case of or past history of
L})

iv) lmmunization: Yes No

Tetanus Toxo id L./II
HepatiEis B l/ll
OEhers W=,N$s,,\,

Family History:

Has anyone of parents suffered from

Hyperlension

Heart Disease

Cancer

Diabetes

Tu bercu losis

Epilepsy

Any other Disease
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N ame:

Age / Gender

r phvsicat ExJm

i) Build: Poor / I
,) throat:

ination:
L-/-

\verage / Strong S kin:
ii) Tnroat: Q ronrit., ,^__Q_ri,v;"; rmpn nodes:e

iii) Teeth I Gums: [I tongue, e
iv) Heisht nTFl ",. weiohtl-E-l ke BMr[-q=Il
v) ldentifica tion marks;

l\Ai',e. "-x(t-t) (, *,

General Eye examination:

Rt colour Vision (pls i Mark Applicable)
Normal Colour vision

Total colour deficiency

Partial Colour Deficiency

lf partial - pl. mention

ovn

0r. Kotricha
(M.D,)

Q"8+90Reg, !ts.

Visual Acquity

Corrected Vision

Power of lens

Distance

Near

Distance

Near

Spherical ,

Cylindricat

Axis

6J!-
r^r[(

Lt

(lI
rr lf

Yes No

tu
TelalP.

Page 2 of 4

Vision (To be checked by eye speciatist):

Squint

Nystagmus

Nighr Blindness

Any other eye disease

lf yes pt. give details lt)

,/
t/
t,'
L./'
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c,, \ C- Wmdmm&
Name:

Age / G€nder

5l-ledre. n _ f.)
ExEernal Examina,,on' *, --6.-* o ,,.r".,,- Q
Rinne s Tesi. ft
Conversational Hearing/

Audiometry (Comment):

dB RighE Ear

Cardio'vascular SYstem:

Pulse-Rate n'6 | l.r,in

WhisPering:

oe Lefr Ear t 3 a-BHL

Blood Pressure ilEl6l " nn

L_4. Dia

Hearr sounds Q ,u,rnu'ITEffiTffifiil Details ir present \b1

character: *"fi{'r""gur"' &e8tr/

7 Resoiratorv Svstem:

ShaP e of Chest: !P

8 Abdomen:
P -sPleen: 

A AnY Abdominal LumP: (N
LIVEI : ^ E

1O Venereal Disease:

11 Soecial Conditions; Ftat reet @ Varicose Veins

12 Ng:ca!slY9!cE' A Plan.er Reftex: G
pupillary Reaction: \' - L-"/

1 Rhomberg Sign:
Knee Jerk Reflex: lq

t',ff##*-,'* 
ReacEionN4'Uc A'ou''n N{^'L;c--sus" f*&41-

MicroscoPic:

Brood: Haemoslobin I\f{l s"" ' HbAlc

Chest X-ray:

Bl. Gr.
-ve

tl)

iii)

iv)

Hydrocele/Varicocele:

USG Whole Abdomen:

Page 3 of 4
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I-

v) 2D Echofrtv\T:

vi) PFT: FVC @ FEvl qg
vii) Any other lnvestigations / clinical finding:

14 COMMENTS AND RECOMMENDATIONS:

(Pls i Mark Applicable)

''-ft U nfiE

Details of Examining PhYsician:

Name:

Registration No.:

Address:

,/

ConEaci No.r

Dr. Telar P.Krl*:x3

Rao. No'G-8''i38

Slgnaiure with Seal of Examining Physician

For office use only:

Date of receipt of original documents: PEM No.:

MDMS NO:

Medically

'Special Remarks:

.+lc. Temp. Unf it Unfit
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adani 
Ports and 

Logistics 

Environmental Policy 

Adani Ports and Special Economic Zone Limited's (APSEZ) environmental 
responsibilities are driven by its commitment to preserve the environment and are 
integral to the way we do business. We shall strive to integrate best environmental 
practices across APSEZ's management and governance systems to minimize 
environmental impacts and attain a leadership position in environmental 
stewardship. 

APSEZ, its subsidiaries, joint ventures, suppliers, service providers and contractors 
shall keep its commitment to: 

• Build and operate the facilities in compliance with all applicable environmental
laws, regulations, obligations and endeavor to go beyond compliances.

• Identify and evaluate environmental and climate impacts and their associated
risks for all activities including distribution & logistics and formulate a
mitigation strategy.

• Define roles and responsibilities for implementing environmental management
policy.

• Conduct training for employees to understand the impacts of business
activities on the environment.

• Continually improve the environmental performance by setting objectives,
targets and processes for efficient use of natural resources, waste
management and minimization, emission reduction, noise level control and
pollution prevention.

• Conserve and protect environment in and around of our operational sites in
consultation with stakeholders.

• Conduct environmental due diligence for new and expansion of existing
projects, mergers and acquisitions by set procedures.

• Create environmental awareness through continuous engagement and
training with stakeholders including employees, customers, suppliers, service
providers, contractors and local communities.

• Measure, monitor, review and report the environmental performance and
issues of the organization in accordance with this policy at regular
intervals and audit (internal/ external) before communicating to relevant
stakeholders.

Date: August 09, 2023 
� * Karan Adani 

Whole-Time Director 8- CEO 
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Updated Organogram of Environment Management Cell, APSEZ, Mundra 

 

 

Associate 
Manager 

M. Sc.
Environment & 

PDIS 

CEO APSEZ 

Mundra 

Senior Manager 
M.Sc. Chem.
M. Tech Env.
Sc. & PDIS

Assistant 
Manager 

B.E. 
Environment 

Assistant 
Manager 
M. Tech

Environment 

Deputy 
Manager 

Diploma in Civil 
& Water 

Resources

Officer 
M. Sc.

Environment 

Sr. Officer 
B.E. 

Environment 

Head Environment 
(Functional Support: 

HO) 
M.Sc., PhD

Manager 
B.E. Environment 

& PDIS 
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PERSONAL

EDUCATIONAL

Classifieds

I,Devendra Kumar s/o
Hoshiyar Singh residing
at D - 614 Sai
residency,Gandhinagar,G
ujrat -382355 have
changed my name from
Devendra kumar to
Devendra Kumar
Chaudhary vide Affidavit
NO - IE0027885125  dated
19 Feb 24 before
Gandhinagar court. FOR
GAZETTE NOTIFICATION
OF INDIA

0050248701-1

I, Bharatbhai Tailor S/O
Nanubhai, R/o 880,
Bilimora, Nani Devsar,
Gandevi, Navsari,
Gujarat- 396380, have
changed my name and
shall hereafter be Known
as Bharatbhai Nanubhai
Bhandari.

0040744768-3

I, Jyotiben M Kevat, W/O
Jashvantlal Dhimmar R/o
Dhimmar Sheri, Near
Mota Taiwad, Valsad,
Umargam, Gujarat-
396001. have changed my
name and shall hereafter
be Known as Jyotsna
Jasvant Dhimmar.

0040744768-1

I, Santoshben
Sarthakkumar Gajera
D/O Premjibhai
Vallbhbhai Ghelani, R/o
149 Mira Bunglows,
Kathor Canal, Dharmkul
Ashrit Road, Kathor,
Surat, Gujarat- 394150.
have changed my name
and shall hereafter be
Known as Krupa
Sarthakkumar Gajera.

0040744768-2For booking 

Classifieds Ads 

Contact

THE INDIAN EXPRESS

Ahmedabad :

Phone: 079-26872482.

Whilst care is taken prior to acceptance of advertising copy, it is not possible to
verify its contents. The Indian Express (P) Limited cannot be held responsible for
such contents, nor for any loss or damage incurred as a result of transactions
with companies, associations or individuals advertising in its newspapers or
Publications. We therefore recommend that readers make necessary inquiries
before sending any monies or entering into any agreements with advertisers or
otherwise acting on an advertisement in any manner whatsoever.

‘‘ IMPORTANT ’’
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Bhagwat Swaroop Sharma

From: Bhagwat Swaroop Sharma
Sent: Wednesday, May 29, 2024 5:59 PM
To: eccompliance-guj@gov.in; iro.gandhingr-mefcc@gov.in
Cc: ec-rdw.cpcb@gov.in; ro-gpcb-kute@gujarat.gov.in; ms-gpcb@gujarat.gov.in; 

mefcc.ia3@gmail.com; monitoring-ec@nic.in; direnv@gujarat.gov.in; Anil Trivedi; 
Sujalkumar Shah

Subject: Half Yearly EC Compliance Report WFDP Submission for Period of Oct.2023 to 
March 2024

Attachments: EC and CRZ Compliance Report-WFDP_2009_Oct'23 to Mar'24-part-1.pdf

 
 
APSEZL/EnvCell/2024-25/010                                                                                                    Date: 29.05.2024  
 
To 
The Inspector General of Forest / Scientist C, 
Integrated Regional Office (IRO), 
Ministry of Environment, Forest and Climate Change, 
Aranya Bhawan, A Wing, Room No. 409, 
Near CH 3 Circle, Sector – 10A, 
Gandhinagar – 382007. 
E-mail: eccompliance-guj@gov.in, iro.gandhingr-mefcc@gov.in 

 
Sub             :   Half yearly Compliance report for Environment and CRZ Clearance for “Water Front Development Project at 

Mundra, Dist. Kutch, Gujarat. 
 
Ref             : i) Environment and CRZ clearance granted to M/s Adani Ports & SEZ Limited vide letter dated 12th January, 

2009 and 19th January, 2009 bearing MoEF letter No. 10-47/2008- IA.III. 
                   ii) Environment and CRZ clearance Extension order granted to Water Front Development Project at Mundra in 

Kutchh District (Gujarat) vide letter dated 7th October, 2015 bearing MoEF letter No. 10-47/2008- IA.III. 
                     iii) MoEF&CC’s Order dated 18.09.2015 
Dear Sir, 

Please refer to the above cited reference for the said subject matter. In connection to the same, it is to state that copy of
the compliance report for the Environmental and CRZ Clearance for the period of October 2023 to March 2024 is being 
submitted through soft copy (e-mail communication). 
 
Kindly consider above submission and acknowledge. 
 
Thank you, 
Yours Faithfully, 
For, M/s Adani Ports and Special Economic Zone Limited 

 
Bhagwat Swaroop Sharma 
Head – Environment 
Mundra & Tuna Port 
 
 
Encl: As above 
Copy to: 
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2

1) The Director (IA Division), Ministry of Environment, Forests & Climate Change, Indira Paryavaran Bhawan, Jor Bagh Road, New 

Delhi-110003. 

2) The Zonal Officer, Regional Office, CPCB – Western Region, Parivesh Bhawan, Opp. VMC Ward Office No. 10, Subhanpura, 

Vadodara – 390023. 

3) The Member Secretary, GPCB – Head Office, Paryavaran Bhavan, Sector 10 A, Gandhi Nagar – 382010. 

4) The Director, Forests & Environment Department, Block – 14, 8th floor, Sachivalaya, Gandhi Nagar – 382010. 

5) The Regional Officer, Regional Office GPCB (Kutch-East), Gandhidham – 370201. 
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1

Bhagwat Swaroop Sharma

From: Bhagwat Swaroop Sharma
Sent: Wednesday, May 29, 2024 5:59 PM
To: eccompliance-guj@gov.in; iro.gandhingr-mefcc@gov.in
Cc: ec-rdw.cpcb@gov.in; ro-gpcb-kute@gujarat.gov.in; ms-gpcb@gujarat.gov.in; 

mefcc.ia3@gmail.com; monitoring-ec@nic.in; direnv@gujarat.gov.in; Anil Trivedi; 
Sujalkumar Shah

Subject: Half Yearly EC Compliance Report WFDP Submission for Period of Oct.2023 to 
March 2024

Attachments: EC and CRZ Compliance Report-WFDP_2009_Oct'23 to Mar'24-part-1.pdf

 
 
APSEZL/EnvCell/2024-25/010                                                                                                    Date: 29.05.2024  
 
To 
The Inspector General of Forest / Scientist C, 
Integrated Regional Office (IRO), 
Ministry of Environment, Forest and Climate Change, 
Aranya Bhawan, A Wing, Room No. 409, 
Near CH 3 Circle, Sector – 10A, 
Gandhinagar – 382007. 
E-mail: eccompliance-guj@gov.in, iro.gandhingr-mefcc@gov.in 

 
Sub             :   Half yearly Compliance report for Environment and CRZ Clearance for “Water Front Development Project at 

Mundra, Dist. Kutch, Gujarat. 
 
Ref             : i) Environment and CRZ clearance granted to M/s Adani Ports & SEZ Limited vide letter dated 12th January, 

2009 and 19th January, 2009 bearing MoEF letter No. 10-47/2008- IA.III. 
                   ii) Environment and CRZ clearance Extension order granted to Water Front Development Project at Mundra in 

Kutchh District (Gujarat) vide letter dated 7th October, 2015 bearing MoEF letter No. 10-47/2008- IA.III. 
                     iii) MoEF&CC’s Order dated 18.09.2015 
Dear Sir, 

Please refer to the above cited reference for the said subject matter. In connection to the same, it is to state that copy of
the compliance report for the Environmental and CRZ Clearance for the period of October 2023 to March 2024 is being 
submitted through soft copy (e-mail communication). 
 
Kindly consider above submission and acknowledge. 
 
Thank you, 
Yours Faithfully, 
For, M/s Adani Ports and Special Economic Zone Limited 

 
Bhagwat Swaroop Sharma 
Head – Environment 
Mundra & Tuna Port 
 
 
Encl: As above 
Copy to: 
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1) The Director (IA Division), Ministry of Environment, Forests & Climate Change, Indira Paryavaran Bhawan, Jor Bagh Road, New 

Delhi-110003. 

2) The Zonal Officer, Regional Office, CPCB – Western Region, Parivesh Bhawan, Opp. VMC Ward Office No. 10, Subhanpura, 

Vadodara – 390023. 

3) The Member Secretary, GPCB – Head Office, Paryavaran Bhavan, Sector 10 A, Gandhi Nagar – 382010. 

4) The Director, Forests & Environment Department, Block – 14, 8th floor, Sachivalaya, Gandhi Nagar – 382010. 

5) The Regional Officer, Regional Office GPCB (Kutch-East), Gandhidham – 370201. 
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Ports and 
Logistics 

I 

Ref No. APSEZUEnvCell/2024-25/055 

To, 

Member Secretary 

Gujarat Pollution Control Board 

. Paryavaran Bhavan, 

Sector-10-A, Gandhinagar-382010 

Dear Sir, 

0/c 
PCBID:35427 

Date: 02.09.2024 

Sub: Environmental Statement for the financial year ending 31st March, 2024 for M/s Adani 

Ports and Special Economic Zone Limited (WFDP-West Port). 

Ref: 1. Consent Order No. AWH - 113458 issue dated 28.06.2021 Valid till 01.02.2027. 

With reference to the above-mentioned subject and reference, please find enclosed 

Environmental Statement in Form V prescribed under Rule 14 of the Environment (Protection) 

Rules 1986, for M/s Adani Ports and Special Economic Zone Limited (WFDP-West Port), Village: 

Tunda, Taluka: Mundra, Dist. Kutch - 370421 for the financial year ending 3pt March 2024. 

Thank you, 

Yours faithfully, 
For Adani Ports and Special Economic Zone Limited 

.ft<Fi 
Authorized Signatory 

Encl: As above . 

5 I !1 f 21

Guierat Po\\uUon Control Soaro.

Head Office 

Sector Mo.-1 g .. A.

oindhlnaqar-38201 o

Copy to: The Regional Officer, Gujarat Pollution Control Board. Gandhidham 

. Adani Ports and Special Economic Zone Ltd Tel +91 2838 25 5000 
Adani House, Fax +91 2838 25 51110 
PO Box No. 1 info@adani.com 
Mundra, Kutch 370 421 www.adani.com 
Gujarat, India 
CIN: L63090GJ1998PLC034182 

Registered Office: Adani Corporate House, Shantigram, Nr. Vaishno Devi Circle, S.G. Highway, Khodiyar, Ahmedabad - 382421, 

Gujarat, India 
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APSEZ FIRE SERVICES 

PREPARED BY :  Dr.RAKESH CHATURVEDI
AGM, APSEZ/FIRE SERVICES,
MUNDRA, KUTCH ,GUJARAT
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(1). Foam Tender – 01:
➢ Water Tank capacity                      - 6000 liters
➢ Foam Tank capacity       - 3000 liters
➢ Pump discharge                               - 4000 LPM
➢ Aluminized Suit                                 - 01 no.
➢ 35’ ft Aluminum Extension Ladder - 01 no.
➢ Delivery Hose                                      - 15 no. 
➢ Other fire fighting equipment's kept inside the tender

MOBILE FIRE FIGHTING SYSTEM AT PORT:

2

(3). Foam Tender - 03
➢ Water Tank capacity   -  9000 liters Foam Compound
➢ Foam Compound         -  3000liters
➢ Pump discharge          -  4000 LPM
➢ seven layer Aluminized Suit      - 01 no.
➢ Delivery Hose       - 17 no.
➢ 35’ ft Aluminum Extension Ladder - 01 no.
➢ Other fire fighting equipments kept inside the tender

(2).Foam Tender - 02 :
➢ Water Tank capacity                      - 5000 liters
➢ Foam Tank capacity                        - 1000 liters
➢ Pump discharge                               - 4000 liters
➢ Aluminized Suit                      - 01 no.
➢ 35’ ft Aluminum Extension Ladder  - 01 no.
➢ Delivery Hose                                  - 15 no. 
➢ Other fire fighting related equipments
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(4). Multi Purpose Fire Tender:

➢ Water Tank capacity                     - 8000 liters
➢ Foam Tank capacity                - 000 liters
➢ Pump discharge                              - 4000 LPM
➢ Aluminized Suit                              - 01 no.
➢ 35’ ft Aluminum Extension Ladder - 01 no.
➢ Delivery Hose                                 - 14 no. 
➢ Other fire fighting equipment's kept inside the 
tender

MOBILE FIRE FIGHTING SYSTEM

3

(5).Aviation Mini Fire Tender:

➢ Water Tank capacity                       - 1000 liters
➢ Dry Chemical Powder capacity      - 500Kg
➢ Pump discharge                               - 
➢ Foam Compound      - 20 liters X 2 no.  (AR AFFF)
➢ Aluminized Suit                         - 01 no.
➢ 22’ ft Aluminum Extension Ladder  - 01 no.
➢ Delivery Hose                                  - 04 no. 
➢ Other fire fighting related equipments
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MOBILE FIRE FIGHTING SYSTEM

4

(7). Total 06 Nos Water Bousers : No – 1,2,7,9,10&12 
➢ Water Tank capacity   -  17 KL EACH
➢ Pump discharge            - 2250 LPM
Water Bouser no-1 & 12 are  without water monitors

(6). Water Tender :02 WEST Basin
➢ Water Tank capacity   -  6000 liters
➢ Pump discharge            - 2200 LPM
➢ Foam Compound    - 20 liters X 5 no.  (AG AFFF)
➢ Aluminized Suit     - 01 no.
➢ Delivery Hose     - 15 no.
➢ 35’ ft Aluminum Extension Ladder - 01 no.
➢ Other fire fighting equipments kept inside the tender

(8). Trailer Pump : No – 03 nos 
➢Pump discharge            - 1800 LPM
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Fire Pump House Detail

Location of Fire Pump 
house

Electric Operated Jockey 
Pump

Diesel Operated Jockey 
Pump

Electric Operated Pump Diesel Operated Pump
Water Storage 

(M3)
Quantity

Capacity 
(M3/Hr)

Quantity
Capacity 
(M3/Hr)

Quantity
Capacity 
(M3/Hr)

Quantity
Capacity 
(M3/Hr)

Terminal-1/MLTPL (Sweet 
Water) 1 225 1 225 0 NA 3 1050 10386

Terminal-1 /MLTPL (Sea 
Water) 0 NA 0 NA 0 NA 6 1050 Sea Water

Terminal-1 /MLTPL (Foam 
Pump House)

0 NA 0 NA 1 30 1 30
24 (Foam 
Storage)

Terminal-2 1 30 0 NA 0 NA 2 273 Sea Water

CT-2 1 25 0 NA 1 273 1 273 Sea Water

Dry Cargo Area 1 20 0 NA 2 273 1 273 1300

Liquid Terminal-01 1 90 0 NA 0 NA 3 795 6108

Liquid Terminal-02 1 40 0 NA 4 616 2 616 11000

CT-4 2 10.8 0 NA 1 273 1 273 550

CT-03 2 10.8 0 NA 1 273 1 273 828

Adani House 1 10 0 NA 1 136 1 136 550

Adani Hospital 1 10.8 0 NA 1 97 1 82 100

Airport 0 NA 0 NA 1 100 0 NA 25

Exim Yard 0 NA 0 NA 1 100 0 NA 5

West Port PH-1 1 10.8 1 NA 1 273 2 273 1100

West Port PH-2 1 30 2 NA 1 273 2 273 1100
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Details of portable and fixed firefighting & personnel protective & rescue equipment 

SL NO LIST OF EQUIPMENT MAIN PORT WEST BASIN MLTPL

1 Fire extinguisher 2590 632 274

2 Single headed hydrants/Double headed hydrants 547 278 0/96

3 Foam Mobile Unit/ Mobile foam monitor/ Ground Monitors 28/5/4 11/0/2 0/0/10

4 Fixed water Monitors/Fixed Foam Monitor 20/83 213/0 21/18

5 Wet /Dry risers system 20/23 29/9 4/ 0

6 Hose boxes 251 83 139

7 Hose reel hose/ Hose station 63/12 81/57 11 / 0

8 Breathing apparatus/ Spares cylinders 28/25 3/3 4/2

9 Seven-layer aluminium suit/ Three-layer Nomex suits 5/23 1/3 2/ 6

10 MX Foam Generator/ HX Foam Generator 10/04 0/0 0/0

11 Hydraulic spreader & cutters/ Power Cutter 2/2 1/1 0/0

12 Portable Oxygen Meter/ Portable H2S & CH4 Meter/ Portable Ammonia 
gas monitor/ CO meter

3/3/3 4/0/0/6
0/1/0

13 Cryogenic suits/ Chemical Suit 3/6 0/0 2 /3

14 Thermal Imagining Camera & Pneumatic Airlifting Bag 3/6 1 /0 0

15 10Ltr CAPS/ 50Ltr CAPS/ Tripod Ladder 3/2 0/0 0/0

16 Vertical Stretcher / Battery operated Control rate Ascender Descender 1/1 1/0
0/0

17 Horizontal Basket Stretcher/ Spine Board 1/2 1/1 1/2

18 Battery operated Grinding Machine 2 1 0
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Master list of Portable Fire Fighting Equipment

Sr.No Location
DCP, 
5/6 
KG

DCP, 
10 KG 

DCP 
25 KG

DCP, 
50/75 

KG

DCP,9 
KG

ABC, 
1 KG 

ABC, 
2 KG 

ABC, 5 
/6KG 

ABC , 
9/10 KG

M.FOA
M ,50 
LTR

M.FOAM, 
09 LTR

W,CO2, 
09 LTR

CO2, 2/3 
KG

CO2, 
4.5 KG

CO2, 
6.5 
KG

CO2,9 
KG

CO2, 
22.5 
KG

CAFS 
10 
Ltr

CAF
S 50 
Ltr

Total

1 coly yard 0 0 0 0 0 4 19 0 0 0 0 0 3 4 0 0 0 0 0 30

2 SHANTIVAN 37 0 0 2 6 9 35 49 0 0 0 0 4 17 0 0 0 0 0 159

3 F/STN 0 0 4 38 10 29 103 285 53 1 12 1 130 209 9 1 6 0 0 891

4 CT 2 1 0 1 1 0 7 38 14 0 0 0 0 57 53 0 0 0 0 0 172

5 DRY CARGO 32 0 1 29 30 3 38 104 27 1 0 0 12 59 1 1 0 0 0 338

6 LT 34 0 1 15 6 0 2 114 14 5 0 0 1 50 8 3 0 0 0 253

7 A/HOUES 5 0 0 1 2 23 3 7 2 0 0 0 1 36 0 7 0 0 0 87

8 AGRIY PARK 1 0 0 0 0 0 2 18 1 0 0 0 3 22 0 0 0 0 0 47

9 AIRPORT 0 0 0 6 0 0 0 4 1 1 0 0 5 11 0 5 6 0 0 39

10 CT 3 9 0 0 0 12 0 41 101 4 0 0 0 182 98 1 0 0 0 0 448

11 TERMINAL-02 2 0 0 1 1 11 16 22 4 0 0 0 1 21 0 0 0 0 1 80

12 RAILWAY/STN 12 0 0 0 2 3 3 47 1 1 1 0 1 33 0 0 0 0 0 104

13 TWONSHIP 71 0 0 0 1 1 56 69 0 0 0 0 3 7 1 0 0 0 1 210

14 EXIMYARD 2 0 0 0 5 0 4 7 3 0 0 0 0 15 0 0 0 0 0 36

15 PMC AREA 5 9 0 2 0 2 4 1 4 4 2 2 12 0 0 0 0 0 47

16
SECURITY TRANING 

SCHOOL
0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 4

17 PUB- CUSTOM 1 1 0 0 1 10 19 0 0 0 0 0 23 2 2 0 0 59

18 CENTAR KICHEN 6 0 0 0 0 0 1 0 0 0 0 0 4 0 0 0 0 0 11

19 A/OUTSIDE 0 0 0 0 0 0 7 15 2 1 2 7 0 0 0 0 0 34

20 VIDHYA MANDIR 0 0 0 0 0 0 3 7 2 0 0 0 0 5 0 0 0 0 0 17

21 GUEST HOUSE 1 0 0 0 0 0 3 0 0 0 0 0 0 4 0 0 0 0 0 8

22 T2 CT RTG 0 0 0 0 1 1 1 49 8 0 0 0 26 17 0 0 0 0 0 103

23 CT4 0 0 0 4 0 2 17 80 4 0 0 0 0 129 62 0 0 0 0 298

24 Adani Hospital 13 0 0 1 1 0 4 4 0 0 2 0 0 0 13 0 0 0 0 38

Total 232 10 7 98 79 94 408 1021 127 13 20 3 433 837 98 19 12 0 2 3513
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GAS TIGHT SUIT
MANUFACTURER: DU-PONT

TYPE: GAS TIGHT SUIT

STYLE CODE: TYFB SERIES

PART NUMBER: A00097A

NOS. OF LAYER: SEVEN LAYER

WEIGHT & FABRIC: LIGHT WEIGHT NON-WOVEN FABRIC

COLOUR: HIGH VISIBILITY LIME GREEN COLOR

VISOR: MULTI LAMINATED ANTI MIST VISOR

GLOVES: REPLACEABLE GLOVES THROUGH RESPIREX

CUFF LOCKING SYSTEM

SAFETY SHOES: DETACHABLE HAZMAX FPA SAFETY

BOOTS TESTED FOR RESISTANCE TO OVER 300 CHEMICALS

TEMPERATURE RANGE: (70 DEGREE CENTIGRADE TO

-90 DEGREE CENTIGRADE)

CERTIFICATIONS: EN-943-2:2002 (ET) 

APPLICATIONS: FOR WORKING IN CONDITION WHERE LEVEL A/TYPE 1 PROTECTION IS REQUIRED

PROTECT AGAINST 300 TYPES OF CHEMICALS WHICH ARE IN LIQUID AND GASEOUS FORMS.
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DISTRESS SIGNAL UNIT

• The FireFly II has a robust and watertight housing which can be attached to the 
waist belt or shoulder strap and is activated with a slide switch. 

• The instrument has three LEDs which light up alternatively and indicate proper 
functioning. 

• The FireFly II S differs from the FireFly II by a key that is pulled out to activate 
the instrument. Both devices have a highly sensible motion alarm. In case the 
user does not move for 20 seconds, a prealarm sounds for 7 seconds. In order 
to prevent a false alarm, the user only needs to move his body. If he does not 
move, the full alarm sounds after 7 seconds. 

• This full alarm has a level of 95 dB [measured at a distance of 3 m!] and will 
sound for approx. 5 hours with a fully charged battery. 

• On both instruments the full alarm can also be turned on manually with the 
slide switch. A discharged battery is indicated by a short beep signal that is 
repeated every 5 seconds.
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CUT  OFF  SAW 

• Cut Off Saw is useful to cut metal, shutter, roof, sheet, 
bar and similar metal sections as also concrete/RCC and 
other building material during force-entry in

   rescue operations. 

Parameters Sharpex       
(EHS 350)

Displacement (cc) 64.1

Wheel Diameter 300 / 350

Fuel Capacity (lit.) 0.74

Cutting Capacity 125 mm

Weight (kg) 10.2
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PNEUMATIC LIFTING BAG
• Advantages :

 Simple & quick to use with compressed are.

 Maintenance free due to they have no sliding parts.

 Light & easy to handle compared with other jacking equipment.

 Can be use in the smallest of spaces because the bags are very thin.

• Brand  : Holmetro

• Model  : LAB 4 UN

• Type  : Low Pressure

• Sizes  : Small

• Lifting capacity : 39.2 / 4 kN / t.

• Dimensions : 700X700 mm.

• Height  Inflated : 620 mm.

• Max. WP  : 0.5 bar

• Model Info. : Each set consist of 1 X Storage bag, 2 X Lifting bag of equal capacity, 1 X  Pressure 
reducer, 2 X Low pressure hose, 1 X Twin control unit with safety valves, 1 X Repair set. 
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TRIPOD  RESCUE  TOOL

• It can be use to access in confined 
spaces with two mounted pulleys at 
the head of the Tripod in the 
prolongation of the main leg for 
passing a cable having two auxiliary 
eye bolts as attachment points. 

• Aluminum alloy cast head, legs in 
aluminium. 

• Steel support-shoes provided with 
rubber sole to increase friction and 
impart more stability. 

• Strength of anchorage point greater 
than 10 kN.
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SMOKE  EJECTOR

• Body Structure

     Made of especially anti corrosive coated steel 
structure with aluminum impelled dully coated.

• Engine

 7.5 HP petrol engine.

• Impeller

 Cast aluminum alloy impeller.

• Suction Capacity

 3000 cu. Ft./min.

• Hose

 Anticorrosive with nylon PVC reinforced of 10 
meter. at suction port and delivery port.
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COMBI  TOOL

• Cutting force 247 / 25.2 kN / t 

• Cutting opening 191 mm 

• Weight, ready for use 10.8 kg spreading 268 mm 

• Max. spreading force 200 / 20.4 kN / t 

• Min. spreading force arms closed (25mm from tips) 26.0 / 2.7 kN / t 

• Squeezing force 46 / 4.7 kN / t 

• Pulling range 181 mm 

• Pulling force 61.2 / 6.2 kN / t 

• Round bar 24 mm 

• Max. working pressure 720 / 72 bar / MPa 

• Temperature range -20°  +55° °C 

• EN 13204 BK26/268-E-10.8 
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SPREADER

• Model   : CT 4150 C

• Max. cutting force : 380 / 38.8 kN / t 

• Max. spreading  : 360 mm

• Max. spreading force : 211 / 21.5 kN / t

• Weight, ready for use : 14.2 kg

• Equipped with  : CORE  

• Cutting opening  : 229 mm

• Max. squeezing force : 76 / 7.8 kN / t

• Max. pulling distance : 416 mm

• Max. pulling force : 51 / 5.2 kN / t

• Round bar (acc. to EN 13204) : 32 mm

• Max. working pressure : 720 / 72 bar / MPa

• Temperature range  : -20°  +55° °C

HYDRAULIC POWER PACK
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FIRE CONTROL AND EMERGENCY EVACUATION PLAN 
ADANI HOUSE (GROUND FLOOR) 

 
 
 
  
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
  

FIRE SERVICES – MUNDRA PORT AND SEZ LTD. 

  ESCAPE ROUTE 
  

  STAIR CASE  
 

  EMERGENCY EXIT DOOR 
 

MANUAL CALL POINT – 02 NO. 
 

  FIRE EXTINGUISHER – 10 NO. 
 
  FIRE HYDRANT - 05 NO. 
 

  HOSE REEL – 01 NO. 

  

 

 

INSTRUCTIONS: 
❖ DO NOT USE LIFT IN CASE OF FIRE / EMERGENCY 
 

❖ USE STAIRCASE TO REACH GROUND FLOOR 
 

❖ OPERATE MCP TO ACTIVATE EMERGENCY SIREN 
 

❖ ASSEMBLE AT ASSEMBLY POINT NEAR DG ROOM 
 

❖ TO OPEN EMERGENCY EXIT DOOR OPERATE THE 
HANDLE  
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Fire safety equipment installed in all high rise building at Adaniport  

1.Fire detection & alarm 
system panel 

3. Manual call point 

2. Multi smoke detector 

4.Fire extinguisher 5. Fire hydrant cum hose reel 
hose with hose box 

6. Yard fire hydrants 
with hose boxes

7. fixed fire suppression NFS 
125 for It server protection 

8.Access control system along with public announcement 
system
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Fabrication of Fire test Tray as per Indian Standard 15683 and testing of Fire Extinguishing medium.
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Thank You

APSEZ -FIRE SERVICES
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