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herein do not necessarily represent those of ADB's Board of Directors, Management, or staff, 

and may be preliminary in nature. Your attention is directed to the “Term of Use” section of this 

website. 
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Environmental Impact Assessment Report for Expansion of existing LNG Import, Storage and Re-gasification Facilities 
from 10 MMTPA to 20 MMTPA at Dahej, Bharuch District, Gujarat 

Executive Summary 
 

 

VIMTA Labs Limited, Hyderabad                                              E-5 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE-1 
INDEX MAP SITE 
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Environmental Impact Assessment Report for Expansion of existing LNG Import, Storage and Re-gasification Facilities 
from 10 MMTPA to 20 MMTPA at Dahej, Bharuch District, Gujarat 

Chapter-1 
Introduction 
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FIGURE-1.1 
INDEX MAP SHOWING THE PROJECT SITE 
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Metering

SHIP
LNG TANK

LP
PUMP

HP
PUMP

RE
C
O
N
D
E
N
S
O
R GTG

STV

STV
GW PUMP

WATER PUMP

AIR HEATER

BOG COMP.

UNLOADING/  VAPOR
RETURN ARMS

HW /  GW 
EXCHANGER
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Sr. 

No 

Particulars of 

Recommendations in TOR 

Report Reference 

1 Submit the status of compliance of 

various conditions of Environmental 

clearance and Consent orders. 

Compliance of Environmental clearance 

and consent orders are enclosed in 

Annexure-II  

2 The proposal indicates the acquisition of 

forest land 28 ha. Necessary prior 

permission shall be obtained from the 

Forest Department. 

Approached Forest department for  

Forest clearance which is under 

progress 

 

3 Submit the details of safety regulations 

applicable and its compliance. Terminal will be constructed majorly  in 

accordance with the following 

standards: 

 

1. NFPA 59 A :- Standard for the 

Production, storage and handling of 

Liquefied Natural Gas(LNG) 

 

2. OISD-194:- Standard for Storage 

and Handling of LNG 

 

3. EN1473: Installation and Equipment 

for Liquefied Natural Gas- Design of 

Onshore Installations 

Details of the safety futures 

incorporated into the project, as per the 

above safety guidelines, have been 

detailed in Section- 7.3.2, Chapter-7 

4 Submit details of Risk Assessment, 

Disaster Management Plan including 

emergency evacuation during natural 

and man-made disaster like floods, 

cyclone, tsunami and earth quakes etc. 

Risk assessment and Disaster 

Management Plan is given in Section- 

7.2 and Section-7.4 of Chapter-7 

Detailed Disaster Management Plan for 

PLL LNG terminal at Dahej is given in 

Annexure-XII 

5 Submit the recommendations of Gujarat 

CZMA. 

SCZMA will accept the application after 

Public hearing. 

6 Submit a copy of layout superimposed 

on the HTL/LTL map demarcated by an 

authorized agency on 1:4000 scale. 

HTL/LTL map is shown in Figure-2.14 of 

Chapter-2 

7 Submit details of safety aspects 

associated with handling of LNG vis a 

vis other cargo in other facilities within 

the port. 

Safety aspects associated with handling 

of LNG is given in section-7.3.8  of 

chapter-7 
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Sr. 

No 

Particulars of 

Recommendations in TOR 

Report Reference 

8 Submit details of storage and 

regasification, distribution network etc 

and vulnerability of human habitation 

vis a vis LNG associated risks. 

The storage and regasification process 

along with the layout has been detailed 

in Section –2.5.3 of Chapter-2 

The nearest habitation to the proposed 

LNG handling terminal is Luvara village 

which is located at 1.5 -km in the E 

direction. 

 

The maximum vulnerable heat radiation 

will not spread beyond 346-m. Hence, 

human habitation will not be affected. 

9 Type of LNG carriers proposed taking 

into account the future growth in vessel 

sizes beyond the present day market 

trend and the handling aspects of such 

vessels from environmental 

considerations. 

Vessel size shall be from 185,000 m3 to 

260,000 m3 are considered for the 

future operations. These vessels do not 

use sea water or discharge in sea when 

in the port. 

10 A comprehensive EIA based on 3-

season data and actual field 

measurements, appropriate modeling 

study etc shall be carried out. 

Base line monitoring data of  

 

1. Winter season (December 2011 to 

February 2012) 

 

2. Pre monsoon Season (March 2012 to 

May 2012)  

 

3. Post monsoon (September 2012 to 

November 2012) is given in Chapter -3 

11 Submit details of Environmental 

Management Plan and Environmental 

Monitoring Plan with parameters and 

costs. 

Environmental Management plan is 

given in chapter-5 and Environmental 

Monitoring plan is given in chapter-6 

12 Submit the details of court cases, if 

any. 

-Nil- 
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1.0 Ambient Air Quality Standards 

National Ambient Air Quality Standards for ambient air has been prescribed by 

the Environment (Protection) Seventh Amendment Rules, 2009 dated 16th 

November 2009. The prescribed Standards are given below in Table-1. 

 

TABLE-1 

 NATIONAL AMBIENT AIR QUALITY STANDARDS 

 
Sr.  
No. 

Pollutant Time 
Weighted 
Average 

Concentration in Ambient Air 

Industrial, 
Residential
, Rural and 
other  Area 

Ecologically 
Sensitive 

Area 
(notified by 

Central 
Government) 

Methods of 
Measurement 

(1) (2) (3) (4) (5) (6) 

1 Sulphur dioxide 
(SO2), µg/m3 

Annual* 50 20 -Improved West and 
Gaeke 
-ultraviolet 
fluorescence 

24 Hours** 80 80 

2 Nitrogen Dioxide 
(NO2), µg/m3 

Annual* 40 30 -Modified Jacob & 
Hochheiser (Na-
Arsenite) 
-Chemiluminesence 

24 Hours** 80 80 

3 Particulate Matter 
(Size less than 
10µm) or PM10 
µg/m3 

Annual* 60 60 -Gravitmetric 
-TOEM 
-Beta attenuation 

24 Hours** 100 100 

4 Particulate Matter 
(Size less than 
2.5µm) or PM2.5 
µg/m3 

Annual* 40 40 -Gravitmetric 
-TOEM 
-Beta attenuation 

24 Hours** 60 60 

5 Ozone (O3) µg/m3 8 hours ** 100 100 -UV photometric 
-Chemiluminiscence 
-Chemical Method 

1 hour ** 180 180 

6 Lead (Pb) µg/m3 Annual* 0.50 0.50 -AAS /ICP method 
after sampling on 
EPM 2000 or 
equivalent filter 
paper 
-ED-XRF using Teflon 
filter 

24 Hours** 1.0 1.0 

7 Carbon monoxide 
(CO) mg/m3 

8 Hours 02 02 -Non Dispersive Infra 
Red (NDIR) 1 Hour** 04 04 

8 Ammonia (NH3) 
µg/m3 

Annual* 100 100 -Chemiluminiscence 
-Indophenol blue 
method 

24 Hours** 400 400 

9 Benzene (C6H6) 
µg/m3 

Annual* 05 05 -Gas 
chromatography 
based continuous 
analyzer 
-Adsorption and 
Desorption followed 
by GC analysis 

10 Benzo() Pyrene 

(BaP)- particulate 
phase only ng/m3 

Annual* 01 01 -Solvent extraction 
followed by HPLC/GC 
analysis 
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Sr.  
No. 

Pollutant Time 
Weighted 
Average 

Concentration in Ambient Air 

Industrial, 
Residential
, Rural and 
other  Area 

Ecologically 
Sensitive 

Area 
(notified by 

Central 
Government) 

Methods of 
Measurement 

11 Arsenic (As) ng/m3 Annual* 06 06 - AAS /ICP method 
after sampling on 
EPM 2000 or 

equivalent filter 
paper 

12 Nickel (Ni) ng/m3 Annual* 20 20 - AAS /ICP method 
after sampling on 
EPM 2000 or 
equivalent filter 
paper 

 Note: 
 * Annual arithmetic mean of minimum 104 measurements in a year taken 

 twice a week 24 hourly at uniform intervals. 

          ** 24 hourly or 8 hourly or, 01 hourly monitored values, as applicable, shall be 
complied with 98% of the time in a year. 2% of the time, the may exceed the limits 
but not on two consecutive days of monitoring. 

 

2.0 Ambient Noise Standards 

 

Ambient standards with respect to noise have been notified by the Ministry of 

Environment and Forests vide gazette notification dated 26th December 1989 

(Amended on January, 2010), Noise Pollution (Regulation and Control) Rules, 

2010. It is based on the A weighted equivalent noise level (Leq). The standards are 

presented in Table-2. 

 

 TABLE-2 

 AMBIENT NOISE STANDARDS 

 

Area Code Category of Area Noise Levels dB(A) eq 

Day time* Night Time 

A Industrial Area 75 70 

B  Commercial Area 65 55 

C  Residential Area 55 45 

D  Silence Zone**   50 40 
 Note: - 1. Day time shall mean from 6.00 a.m. to 10.00 p.m.  

 2. Night time shall mean from 10.00 p.m. to 6.00 a.m.  
      3. Silence zone is an area comprising not less than 100 metres around hospitals, 

educational institutions, courts, religious places or any other area which is declared as 
such by the competent authority.  

4.  Mixed categories of areas may be declared as one of the four above mentioned 
categories by the competent authority.  

*  dB(A) Leq denotes the time weighted average of the level of sound in decibels on scale 
A which is relatable to human hearing.  

A  “decibel” is a unit in which noise is measured.  
 “A”,in dB(A) Leq, denotes the frequency weighting in the measurement of noise and 

corresponds to frequency response characteristics of the human ear.  

 Leq: It is an energy mean of the noise level over a specified period. 
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3.0 Noise Standards for Occupational Exposure 

 

Noise standards in the work environment are specified by Occupational Safety and 

Health Administration (OSHA-USA) which are being enforced by Government of 

India through model rules framed under Factories Act. These are given in Table-3 

below. 

 

TABLE-3 

 STANDARDS FOR OCCUPATIONAL EXPOSURE 

 
Total Time of Exposure per Day in Hours 

(Continuous or Short term Exposure) 

Sound Pressure Level in dB(A) 

8 90 

6 92 

4 95 

3 97 

2 100 

3/2 102 

1 105 

¾ 107 

½ 110 

¼ 115 

Never >115 

 Note: 
 1. No  exposure in excess of 115 dB(A) is to be permitted. 

 2. For any period of exposure falling in between any figure and the next higher or lower 
figure as indicated in column (1), the permissible level is to be determined by 
extrapolation on a proportionate scale. 
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1.0 Meteorology 

 

The methodology adopted for monitoring surface observations is as per the 

standard norms laid down by Bureau of Indian Standards (IS:8829) and India 

Meteorological Department (IMD).  

 

1.1  Methodology of Data Generation 

 

The Central Monitoring Station (CMS) equipped with continuous monitoring 

equipment was installed at site at a height of about 10 m above ground level to 

record wind speed, direction, relative humidity and temperature. The 

meteorological monitoring station was located in such a way that it is free from 

any obstructions and as per the guidelines specified under IS:8829. Cloud cover 

was recorded by visual observation. Rainfall was monitored by rain gauge.  

 

The continuous recording meteorological instrument of Dynalab, Pune (Model 

No.WDL1002) has been used for recording the met data. The sensitivity of the 

equipment is as given in Table-1. 

 

TABLE-1 

SENSITIVITY OF METEOROLOGY MONITORING STATION 

 

Sr. No. Sensor Sensitivity 

1 Wind speed Sensor ± 0.02 m/s 

2 Wind direction Sensor ± 3 degrees 

3 Temperature Sensor ± 0.2oC 

 

Hourly maximum, minimum and average values of wind speed, direction and 

temperature were recorded continuously with continuous monitoring equipment. All 

the sensors were connected to filter and then logged on to datalogger. The readings 

were recorded in a memory module, which was attached to datalogger. The 

memory module was downloaded in computer through Dynalab software. The 

storage capacity of memory module was 256 KB. Data was downloaded every 

fortnight into the computer. The data was recorded continuously. The recovery of 

data was about 98%. The rest of 2 % data gaps were filled by referring to IMD data 

and daily weather reports in the local newspapers. However, Relative Humidity and 

Rainfall were recorded manually. 

 

1.2 Ambient Air Quality 

 

The air samples were analyzed as per standard methods specified by Central 

Pollution Control Board (CPCB), IS: 5184 and American Public Health Association 

(APHA). 

 

The techniques used for ambient air quality monitoring and minimum detectable 

level are given in Table-3. 
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TABLE-3 

TECHNIQUES USED FOR AMBIENT AIR QUALITY MONITORING 

 
Parameters Test Method 

[as per GSR 826(E), Sch-VII] 
Minimum Detectable 

Limit (g/m3) 

Particulate Matter, PM10 Gravimetric Method 1.0 

Particulate Matter, PM2.5 Gravimetric Method 1.0 

Sulphur dioxide (SO2) Improved West and Gaeke Method 4.0 

Nitrogen dioxide (NOx) Modified Jacob and Hochheiser 
Method 

4.0 

Carbon Monoxide (CO)  

(3 x 8 hr) 

Gas Monitor 12.5 

Ozone (O3) (3 x 8 hr) Spectroscopic analysis 0.01 ppm /20 g/m3 

Ammonia, NH3 Indophenol Blue method 4.0 

Benzene, C6H6 Solvent extraction followed by GC 
analysis 

0.001 

Benzo(a)pyrene in Particulate 
phase 

Solvent extraction followed by GC 
analysis 

0.0001 

Heavy metals in particulate 
phase for Arsenic (As), Nickel 
(Ni), Lead (Pb) 

AAS/ICP method 0.0001 

 

1.3 Water Analysis 

 

Samples for chemical analysis were collected in polyethylene carboys. Samples 

collected for metal content were acidified with 1 ml HNO3. Samples for 

bacteriological analysis were collected in sterilized glass bottles. Selected physico-

chemical and bacteriological parameters have been analyzed for projecting the 

existing water quality status in the study area.  Parameters like temperature, 

Dissolved Oxygen (DO) and pH were analyzed at the time of sample collection. 

 

The methodology for sample collection and preservation techniques was followed as 

per the Standard Operating Procedures (SOP) mentioned in Table-4.  

 

TABLE-4 

STANDARD OPERATING PROCEDURES (SOP) 

FOR WATER AND WASTEWATER SAMPLING 

 
Parameter Sample Collection Sample 

Size 

Storage/ Preservation 

pH Grab sampling 
Plastic /glass container 

50 ml On site analysis 

Electrical 

Conductivity 

Grab sampling 

Plastic /glass container 

50 ml On site parameter 

Total suspended 
solids 

Grab sampling 
Plastic /glass container 

100 ml Refrigeration, 
can be stored for 7 days 

Total Dissolved  

Solids 

Grab sampling 

Plastic /glass container 

100 ml Refrigeration, 

can be stored for 7 days 

BOD Grab sampling 
Plastic /glass container 

500 ml Refrigeration, 48 hrs 

Hardness Grab sampling 
Plastic /glass container 

100 ml Add HNO3 to pH<2, 
refrigeration; 6 months 

Chlorides Grab sampling 

Plastic /glass container 

50 ml Not required; 28 days 

Sulphates Grab sampling 100 ml Refrigeration; 28 days 
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Parameter Sample Collection Sample 
Size 

Storage/ Preservation 

Plastic /glass container 

Sodium, Potassium Plastic container 100 ml Not required; 6 months 

Nitrates Plastic containers 100 ml Refrigeration; 48 hrs 

Fluorides Plastic containers only 100 ml Not required; 28 days 

Alkalinity Plastic/ glass containers 100 ml Refrigeration; 14 days 

Ammonia Plastic/ glass containers 100 ml Add H2SO4 to pH>2, 
refrigeration, 28 days 

Hexavalent 
Chromium, Cr+6 

Plastic/ Glass rinse with 
1+1 HNO3  

100 ml Grab sample; 
refrigeration; 24 hrs 

Heavy Metals (Hg, 

Cd, Cr, Cu, Fe, Zn, 
Pb etc.) 

Plastic/ Glass rinse with 

1+1 HNO3  

500 ml Filter, add HNO3 to 

pH>2; Grab sample; 6 
months 

Source: Standard Methods for the Examination of Water and Wastewater, 

Published By APHA, AWWA, WEF 19th Edition, 1995 

 

1.3.1 Analytical Techniques  
 

The analytical techniques used for water and wastewater analysis is given in the 

Table-5. 

TABLE-5 

ANALYTICAL TECHNIQUES 

FOR WATER AND WASTEWATER ANALYSIS 

 
Parameter Method  

pH APHA-4500-H+ 

Colour APHA-2120 C 

Odour IS: 3025, Part-4 

Temperature APHA-2550 B 

Dissolved Oxygen APHA-4500 O 

BOD APHA-5210 B 

Electrical conductivity APHA-2510 B 

Turbidity APHA-2130 B 

Chlorides APHA-4500 Cl- 

Fluorides APHA-4500 F- 

Total dissolved solids APHA-2540 C 

Total suspended solids APHA-2540 D 

Total hardness APHA-2340 C 

Sulphates APHA-4500 SO4
-2 

Arsenic APHA-3120 B/ APHA-3114 B/ APHA-3500 As 

Calcium APHA-3120 B/ APHA-3500 Ca 

Magnesium APHA-3120 B/ APHA-3500 Mg 

Sodium APHA-3120 B/ APHA-3500 Na 

Potassium APHA-3120 B/ APHA-3500 K 

Manganese APHA-3120 B/ APHA-3500 Mn 

Mercury APHA-3112 B/ APHA-3500 Hg 

Selenium APHA-3120 B/ APHA-3114 B/ APHA-3500 Se 

Lead APHA-3120 B/ APHA-3500 Pb 

Copper APHA-3120 B/ APHA-3500 Cu 

Cadmium APHA-3120 B/ APHA-3500 Cd 

Iron APHA-3120 B/ APHA-3500 Fe 

Zinc APHA-3120 B/ APHA-3500 Zn 

Boron APHA-4500 B 

Coliform organisms APHA-9215 D 

Alkalinity APHA-2320 B 
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1.4 Soil Quality 

 

At each location, soil samples were collected from three different depths viz. 30 

cm, 60 cm and 90 cm below the surface and are homogenized. This is in line with 

IS: 2720 & Methods of Soil Analysis, Part-1, 2nd edition, 1986 of (American 

Society for Agronomy and Soil Science Society of America). The homogenized 

samples were analyzed for physical and chemical characteristics. The soil samples 

were collected and analyzed once in each season. 

 

The samples have been analyzed as per the established scientific methods for 

physico-chemical parameters. The heavy metals have been analyzed by using 

Atomic Absorption Spectrophotometer and Inductive Coupled Plasma Analyzer. 

 

The methodology adopted for each parameter is described in Table-6. 

 

TABLE-6 

ANALYTICAL TECHNIQUES FOR SOIL ANALYSIS 

 
Parameter Method (ASTM number) 

Grain size distribution Sieve analysis (D 422 – 63) 

Textural classification Chart developed by Public Roads Administration 

Infiltration capacity Infiltrometer 

Bulk density Sand replacement, core cutter 

Porosity Void ratio 

Sodium absorption ratio Flame colourimetric (D 1428-82) 

PH pH meter (D 1293-84) 

Electrical conductivity Conductivity meter (D 1125-82) 

Nitrogen Kjeldahl distillation (D 3590-84) 

Phosphorus Molybdenum blue, colourimetric (D 515-82) 

Potassium Flame photometric (D 1428-82) 

Copper AAS (D 1688-84) 

Iron AAS (D 1068-84) 

Zinc AAS (D 1691-84) 

Boron Surcumin, colourimetric (D 3082-79) 

Chlorides Argentometric (D 512-81 Rev 85) 

Fluorides Fusion followed by distillation and estimation by 

Ion selective electrod. 

 

1.5 Noise Levels 

1.5.1 Method of Monitoring 

 

Noise level monitoring was carried out continuously for 24-hours with one hour 

interval starting at 0030 hrs to 0030 hrs next day. The noise levels were monitored 

on working days only and Saturdays, Sundays and public holidays were not 

monitored. During each hour Leq were directly computed by the instrument based 

on the sound pressure levels. Lday (Ld), Lnight (Ln) and Ldn values were computed 

using corresponding hourly Leq of day and night respectively. Monitoring was 

carried out at ‘A’ response and fast mode. 

 

 Parameters Measured During Monitoring 

 

For noise levels measured over a given period of time interval, it is possible to 

describe important features of noise using statistical quantities. This is calculated 
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using the percent of the time certain noise levels exceeds the time interval. The 

notation for the statistical quantities of noise levels is described below: 

 

 Hourly Leq values have been computed by integrating sound level meter. 

 

 Lday: As per the CPCB guidelines the day time limit is between 07:00 hours to 

22.00 hours as outlined in Ministry of Environment and Forest Notification S.O. 

123 (E) dated 14/02/2000.  

 

 Lnight:  As per the CPCB guidelines the night time limit is between 22:00 hours to 

07.00 hours as outlined in Ministry of Environment and Forest Notification S.O. 

123 (E) dated 14/02/2000. 

 

A rating developed by Environmental Protection Agency, (US-EPA) for specification 

of community noise from all the sources is the Day-Night Sound Level, (Ldn).   

 

 

Ldn: It is similar to a 24 hr equivalent sound level except that during night time 

period (10 PM to 07 AM) a 10 dB (A) weighting penalty is added to the 

instantaneous sound level before computing the 24 hr average. This nighttime 

penalty is added to account for the fact that noise during night when people usually 

sleep is judged as more annoying than the same noise during the daytime. 

 

The Ldn for a given location in a community may be calculated from the hourly Leq’s, 

by the following equation. 
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ANNEXURE-VI

LANDUSE PATTERN

Sr. No. Name of Village Forest 

Land

Total Irrigated 

Land

Un-Irrigated 

Land

Cultivable 

Waste Land

Area not Available 

for Cultivation

Total

0-3 km  

1 Lakhigam 0.00 0.00 698.82 204.22 160.28 1063.32

2 Luvara 0.00 0.00 320.00 8.70 561.75 890.45

Sub-Total 0 0 1018.82 212.92 722.03 1953.77

3-7  km  

3 Jageshwar 0.00 0.00 18.00 10.21 486.83 515.04

4 Ambheta 0.00 0.00 96.11 16.42 1403.55 1516.08

Sub-Total 0 0 114.11 26.63 1890.38 2031.12

7-10  km  

5 Dahej 0.00 0.00 1087.25 369.00 6174.27 7630.52

Sub-Total 0 0 1087.25 369 6174.27 7630.52

Grand Total 0 0 2220.18 608.55 8786.68 11615.41

Vagra Taluka

Vagra Taluka

Vagra Taluka

AVI-1



ANNEXURE-VII

AMBIENT AIR QUALITY LEVELS

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/12/2011 55.3 16.2 14.6 15.2 384 412 379 3.4 6.6 2.7

2 02/12/2011 57.6 16.8 13.2 14.4 426 456 389 3.9 7.8 3.3

3 08/12/2011 56.1 16.5 12.5 12.9 459 483 446 3.2 5.3 2.8

4 09/12/2011 55.3 16.0 11.6 12.2 366 395 384 3.5 7.5 2.9

5 15/12/2011 53.1 17.3 13.6 14.2 452 469 447 4.5 6.2 4.2

6 16/12/2011 51.3 16.3 11.4 12.4 425 459 435 4.1 6.6 3.4

7 22/12/2011 52.6 17.3 12.8 13.6 389 394 374 4.2 7.1 3.9

8 23/12/2011 53.8 16.1 14.9 15.2 342 362 344 3.3 7.5 3.1

9 29/12/2011 54.2 16.3 13.5 14.2 406 421 412 4.2 5.0 3.4

10 30/12/2011 55.6 17.1 14.9 16.2 421 456 429 3.5 5.5 3.9

11 05/01/2012 56.8 17.8 16.2 17.5 412 436 416 3.8 6.1 2.5

12 06/01/2012 57.6 17.3 15.2 16.3 356 389 371 4.1 6.5 3.6

13 12/01/2012 54.2 16.3 13.2 14.2 368 383 362 4.4 5.5 3.8

14 13/01/2012 50.4 15.7 14.6 15.6 344 385 351 3.9 6.5 3.2

15 19/01/2012 47.2 14.0 15.9 16.3 332 357 346 3.5 7.3 3.1

16 20/01/2012 49.5 15.1 14.3 15.4 368 394 379 3.4 4.9 2.8

17 26/01/2012 44.3 13.8 15.2 16.9 334 385 363 3.5 6.1 3.2

18 27/01/2012 42.6 12.8 13.5 14.6 359 384 351 3.9 7.6 3.4

19 02/02/2012 43.9 13.4 14.6 15.4 364 386 380 3.8 4.2 2.8

20 03/02/2012 46.8 14.0 16.8 17.5 346 356 313 4.0 5.2 3.2

21 09/02/2012 47.6 13.3 17.6 18.5 342 372 349 3.8 7.3 3.5

22 10/02/2012 49.2 14.9 14.9 16.3 376 394 384 3.7 7.8 2.7

23 16/02/2012 51.2 15.7 13.9 15.4 376 412 394 3.6 6.3 2.9

24 17/02/2012 53.6 16.6 15.3 16.3 422 443 416 3.8 7.5 2.8

25 23/02/2012 55.8 15.7 13.7 15.7 439 456 432 3.2 5.3 3.0

26 24/02/2012 57.9 16.0 14.9 15.4 451 476 446 3.9 4.4 3.2

Min 42.6 12.8 11.4 12.2

Max 57.9 17.8 17.6 18.5

Avg 52.1 15.7 14.3 15.3

98th 57.8 17.6 17.2 18.0

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/12/2011 55.3 16.5 10.6 11.6 339 362 329 3.3 4.9 2.9

2 02/12/2011 51.4 15.7 11.2 12.5 310 336 311 3.6 6.5 2.7

3 08/12/2011 50.8 17.2 10.9 12.6 325 365 319 3.1 4.3 2.7

4 09/12/2011 49.6 16.7 10.7 12.4 349 392 375 3.7 6.2 3.0

5 15/12/2011 48.3 16.0 11.6 13.1 362 405 386 3.5 6.3 2.4

6 16/12/2011 46.2 14.7 12.7 13.6 379 428 406 4.0 5.6 3.4

7 22/12/2011 45.3 14.6 13.5 14.2 412 435 398 2.7 7.1 2.4

8 23/12/2011 42.9 13.1 11.3 12.8 408 442 398 4.1 5.3 3.0

9 29/12/2011 44.9 14.3 11.8 12.7 413 440 429 4.6 6.4 3.4

10 30/12/2011 43.1 15.6 10.5 13.5 398 432 401 3.4 7.1 3.1

11 05/01/2012 41.8 14.7 11.3 14.1 359 412 389 5.0 6.9 2.7

12 06/01/2012 45.6 14.3 10.9 12.4 276 345 298 3.5 7.0 3.5

13 12/01/2012 44.2 13.8 11.7 12.9 296 345 312 4.3 6.2 3.1

14 13/01/2012 42.6 14.1 12.5 14.2 308 356 334 2.8 6.9 2.3

15 19/01/2012 41.9 15.2 13.3 14.8 298 361 324 3.5 6.4 3.0

16 20/01/2012 40.8 14.5 11.9 13.4 264 316 296 3.3 6.1 2.3

17 26/01/2012 39.4 13.6 12.6 14.2 291 315 305 3.7 5.6 2.9

18 27/01/2012 37.1 12.9 13.2 15.7 372 416 384 5.7 7.4 3.2

19 02/02/2012 35.2 12.6 13.3 14.3 321 376 341 3.7 6.6 2.8

20 03/02/2012 35.4 12.1 13.6 14.6 264 326 284 4.5 7.0 3.4

21 09/02/2012 34.6 12.4 12.4 13.4 235 284 268 2.9 4.1 2.8

22 10/02/2012 35.8 11.4 10.6 11.7 238 274 253 4.4 7.2 2.5

23 16/02/2012 35.6 12.2 11.6 12.6 264 332 301 3.2 6.0 2.6

24 17/02/2012 38.9 13.9 10.4 12.5 295 348 326 3.8 5.5 2.5

25 23/02/2012 40.1 13.4 10.9 11.7 320 359 333 4.0 5.8 3.3

26 24/02/2012 42.2 14.6 11.2 12.4 356 426 398 4.6 7.2 3.5

Min 34.6 11.4 10.4 11.6

Max 55.3 17.2 13.6 15.7

Avg 42.7 14.2 11.8 13.2

98th 53.4 17.0 13.6 15.3

4.3

7.2

7.4

CO 

All the values are given in µg/m3

442

346

437

PETRONET LNG, DAHEJ (WINTER DEC 2011 TO FEB 2012)

AAQ1:PLANT SITE

313 2.5

CO O3

7.8

4.4

7.7

483

396

472

All the values are given in µg/m3

AAQ2 : LAKHIGAM VILLAGE

O3

235 2.3
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ANNEXURE-VII

AMBIENT AIR QUALITY LEVELS

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/12/2011 38.5 13.1 10.3 12.0 295 324 302 3.6 5.9 2.9

2 02/12/2011 37.2 12.5 12.1 13.7 284 301 297 3.8 6.9 2.8

3 08/12/2011 38.3 12.6 10.8 11.9 274 291 286 3.2 4.7 2.8

4 09/12/2011 37.1 13.1 11.6 13.0 294 334 316 3.9 5.1 3.2

5 15/12/2011 36.4 12.5 11.5 12.3 312 375 334 3.4 6.0 2.7

6 16/12/2011 35.1 11.3 12.7 13.9 328 394 356 3.9 7.0 3.4

7 22/12/2011 34.6 11.5 12.2 13.1 376 391 381 3.8 5.3 2.8

8 23/12/2011 34.9 10.6 11.8 13.0 334 375 362 4.0 5.6 3.2

9 29/12/2011 35.8 11.2 12.7 13.8 321 349 326 3.8 6.7 2.6

10 30/12/2011 34.4 10.3 12.7 13.9 334 359 320 3.7 7.2 2.7

11 05/01/2012 36.5 11.6 10.8 12.0 304 349 337 3.9 7.2 2.4

12 06/01/2012 34.6 10.0 11.4 12.8 345 375 352 3.2 4.7 2.7

13 12/01/2012 36.7 10.3 12.0 12.9 324 357 341 3.5 6.9 2.9

14 13/01/2012 34.8 11.5 12.8 13.6 308 368 342 4.5 5.6 4.2

15 19/01/2012 36.9 11.2 12.1 13.0 289 324 295 4.1 7.3 3.4

16 20/01/2012 38.4 13.1 12.5 13.6 279 312 296 3.5 6.7 3.1

17 26/01/2012 39.1 13.9 12.9 14.6 284 315 305 3.4 4.9 2.8

18 27/01/2012 40.5 13.1 11.4 13.1 296 338 249 3.5 5.5 3.2

19 02/02/2012 41.6 13.2 13.5 16.1 272 297 286 3.8 5.5 2.5

20 03/02/2012 42.7 14.3 12.5 14.6 264 291 274 4.1 7.4 3.6

21 09/02/2012 44.1 15.1 11.5 12.8 238 294 259 4.4 7.6 3.8

22 10/02/2012 45.6 14.6 10.7 13.9 249 276 264 3.9 7.2 3.2

23 16/02/2012 46.3 15.3 12.1 15.1 264 296 276 4.2 6.5 2.4

24 17/02/2012 44.6 14.1 11.6 12.5 295 348 326 3.3 6.9 2.9

25 23/02/2012 47.2 15.3 11.8 13.9 320 359 333 4.2 6.0 3.4

26 24/02/2012 49.6 16.5 12.4 14.1 356 374 323 3.5 4.9 3.2

Min 34.4 10.0 10.3 11.9

Max 49.6 16.5 13.5 16.1

Avg 39.3 12.8 11.9 13.4

98th 48.4 15.9 13.2 15.6

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/12/2011 38.4 10.2 10.8 12.4 221 264 246 3.5 5.8 3.3

2 02/12/2011 36.4 10.0 11.2 13.1 246 284 261 3.8 5.1 3.5

3 08/12/2011 40.4 11.7 12.5 13.5 221 248 234 3.1 4.1 3.0

4 09/12/2011 41.1 11.6 13.1 14.6 238 263 249 3.8 4.9 2.6

5 15/12/2011 43.7 11.5 12.6 13.4 240 279 268 2.9 4.0 2.5

6 16/12/2011 42.1 10.9 11.6 12.5 246 269 251 3.6 4.6 2.3

7 22/12/2011 43.6 9.2 11.1 14.6 254 286 264 3.2 4.9 2.7

8 23/12/2011 42.5 10.3 11.5 12.1 243 261 246 3.9 5.2 3.1

9 29/12/2011 40.4 10.9 12.2 14.2 252 273 235 4.2 5.5 3.4

10 30/12/2011 41.6 11.1 11.4 13.4 221 234 224 3.9 5.6 3.5

11 05/01/2012 39.4 10.4 10.8 12.6 242 259 213 4.1 5.1 3.3

12 06/01/2012 37.7 11.0 11.4 13.1 232 243 215 3.8 4.8 2.9

13 12/01/2012 35.6 10.5 11.9 12.9 221 260 245 3.4 4.5 2.5

14 13/01/2012 39.4 11.2 11.7 12.4 256 286 275 4.1 7.1 3.0

15 19/01/2012 38.4 9.4 11.3 13.3 226 259 235 3.9 6.5 2.6

16 20/01/2012 37.6 10.7 11.1 12.6 212 234 206 3.5 5.2 2.5

17 26/01/2012 34.1 10.5 11.8 13.1 225 239 219 3.9 5.8 3.0

18 27/01/2012 38.5 10.8 12.4 13.9 256 267 251 3.6 5.6 2.9

19 02/02/2012 36.9 10.6 12.1 12.8 248 276 257 3.7 5.4 2.6

20 03/02/2012 35.4 10.5 11.6 13.5 264 294 289 3.5 4.6 2.4

21 09/02/2012 34.8 9.5 11.1 12.8 279 324 310 3.7 5.1 2.6

22 10/02/2012 35.1 10.1 11.8 12.3 240 267 254 3.9 5.5 2.7

23 16/02/2012 34.2 10.6 12.6 14.2 275 294 284 2.9 4.4 3.1

24 17/02/2012 36.5 10.2 11.1 12.1 256 273 249 3.3 5.2 2.3

25 23/02/2012 37.3 10.8 11.8 12.7 220 258 246 3.5 5.6 3.0

26 24/02/2012 36.7 10.5 12.1 13.3 251 281 262 4.0 5.4 3.2

Min 34.1 9.2 10.8 12.1

Max 43.7 11.7 13.1 14.6

Avg 38.4 10.6 11.7 13.1

98th 43.7 11.7 12.9 14.6
All the values are given in µg/m3

253

301

All the values are given in µg/m3

AAQ4 : AMBHETA VILLAGE

386

317

CO O3

4.3

7.3

AAQ3 : NEAR DAHEJ VILLAGE

CO O3

238 2.4

394

324

206

7.6

2.3

7.1

3.9

6.1
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ANNEXURE-VII

AMBIENT AIR QUALITY LEVELS

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/12/2011 39.6 13.5 11.7 12.7 242 264 256 3.7 6.5 3.1

2 02/12/2011 42.1 13.9 12.1 13.1 251 276 264 3.5 6.7 2.4

3 08/12/2011 37.4 12.1 12.7 13.6 275 312 294 3.3 6.4 3.0

4 09/12/2011 36.1 11.3 11.4 13.4 259 271 235 3.1 6.3 2.7

5 15/12/2011 35.3 12.1 12.5 13.9 256 279 268 2.9 5.7 2.3

6 16/12/2011 34.5 12.8 13.5 14.6 246 269 251 2.7 5.5 2.5

7 22/12/2011 35.1 11.1 11.9 13.1 275 295 256 3.4 5.5 2.8

8 23/12/2011 33.9 11.5 11.8 13.5 265 281 258 3.5 6.7 2.3

9 29/12/2011 35.1 11.1 13.0 14.9 294 316 285 3.9 5.8 2.7

10 30/12/2011 36.8 9.5 12.1 13.5 284 297 264 3.7 5.0 2.6

11 05/01/2012 34.5 10.6 11.6 14.2 268 285 258 3.2 6.5 2.8

12 06/01/2012 36.7 10.2 12.5 13.4 256 269 215 3.8 7.3 3.3

13 12/01/2012 35.4 11.2 12.1 13.8 221 260 245 3.5 4.7 3.2

14 13/01/2012 36.1 12.2 12.4 15.0 256 286 275 3.8 5.9 2.8

15 19/01/2012 34.8 11.5 11.5 13.5 245 259 264 4.5 6.2 4.0

16 20/01/2012 38.1 10.2 12.1 14.6 234 245 216 3.5 5.0 2.5

17 26/01/2012 33.9 10.6 12.7 13.8 235 256 249 4.2 5.3 2.6

18 27/01/2012 35.1 9.8 11.1 13.8 256 267 275 3.7 5.8 2.3

19 02/02/2012 34.5 11.8 12.4 14.3 248 276 257 4.1 5.7 2.7

20 03/02/2012 35.8 10.5 12.1 12.8 264 294 289 3.6 4.8 2.4

21 09/02/2012 33.6 11.3 12.6 13.8 281 304 294 3.2 6.2 2.8

22 10/02/2012 33.7 11.8 13.4 14.9 249 294 276 3.5 5.5 3.0

23 16/02/2012 34.8 10.4 12.1 12.8 275 305 284 4.4 7.1 3.6

24 17/02/2012 34.8 12.3 12.7 13.9 294 334 312 3.2 4.9 2.4

25 23/02/2012 35.6 12.0 13.4 15.1 259 289 243 2.9 4.7 2.5

26 24/02/2012 36.1 11.7 14.3 15.4 275 316 289 2.8 5.6 2.6

Min 33.6 9.5 11.1 12.7

Max 42.1 13.9 14.3 15.4

Avg 35.7 11.4 12.4 13.9

98th 40.9 13.7 13.9 15.3

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/12/2011 56.2 17.3 12.1 13.1 375 402 389 3.2 6.6 2.6

2 02/12/2011 52.3 16.2 11.5 12.2 394 412 388 3.6 7.6 2.8

3 08/12/2011 51.2 16.4 13.0 14.1 401 429 403 3.8 5.8 2.7

4 09/12/2011 50.1 17.3 11.8 12.7 406 426 416 3.1 7.2 2.4

5 15/12/2011 47.9 16.8 11.2 12.2 398 428 399 3.3 6.3 2.5

6 16/12/2011 46.8 16.1 12.1 13.5 394 418 411 3.7 6.7 2.6

7 22/12/2011 46.2 15.9 11.2 12.4 368 412 396 4.1 7.2 2.8

8 23/12/2011 45.2 14.9 11.8 13.0 376 436 416 3.3 5.1 2.9

9 29/12/2011 44.6 15.3 13.0 13.5 389 409 398 4.6 7.5 3.6

10 30/12/2011 46.2 16.4 12.2 13.0 412 446 430 3.5 6.2 2.5

11 05/01/2012 47.3 15.4 13.8 14.5 406 421 402 3.4 6.9 2.7

12 06/01/2012 48.1 14.8 15.0 16.2 349 394 363 3.9 6.5 2.9

13 12/01/2012 49.6 15.6 15.5 16.9 336 391 379 3.6 5.9 2.7

14 13/01/2012 50.2 16.2 15.9 17.0 359 378 365 3.8 7.0 2.8

15 19/01/2012 47.2 15.6 15.5 15.9 354 391 371 4.5 6.0 3.2

16 20/01/2012 45.3 13.9 12.8 14.2 378 412 377 4.1 6.8 2.7

17 26/01/2012 44.1 14.6 12.1 13.0 339 384 360 2.8 3.9 2.4

18 27/01/2012 46.9 15.1 11.5 13.5 353 399 380 3.7 7.5 3.1

19 02/02/2012 48.2 16.3 12.2 14.0 323 388 356 3.9 7.7 2.6

20 03/02/2012 49.3 15.4 13.2 14.0 334 401 358 3.5 7.1 2.5

21 09/02/2012 50.6 15.9 12.5 13.0 322 346 332 3.6 5.9 2.8

22 10/02/2012 51.6 16.2 11.9 13.2 335 398 370 4.1 7.0 2.4

23 16/02/2012 49.6 16.8 14.9 16.5 305 370 315 4.4 7.6 3.4

24 17/02/2012 47.3 15.3 13.8 14.9 313 387 366 3.5 6.9 2.6

25 23/02/2012 46.1 14.9 13.0 13.7 325 368 359 3.5 6.9 2.9

26 24/02/2012 44.3 15.4 12.4 13.4 359 397 388 3.9 5.3 2.7

Min 44.1 13.9 11.2 12.2

Max 56.2 17.3 15.9 17.0

Avg 48.2 15.8 12.9 14.0

98th 54.3 17.3 15.7 17.0

305 2.4

7.7

381

446

215 2.3

4.0

6.9

All the values are given in µg/m3

AAQ6 : LUVARA VILLAGE

CO O3

AAQ5 : JAGESHWAR VILLAGE

CO O3

270

7.6

334

4.4

316

7.3

All the values are given in µg/m3

433
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ANNEXURE-VII

AMBIENT AIR QUALITY LEVELS

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/12/2011 55.3 17.3 11.6 12.5 414 476 432 4.2 7.1 3.5

2 02/12/2011 51.4 16.5 12.5 13.2 428 494 465 3.6 4.8 3.0

3 08/12/2011 50.8 16.9 13.6 14.2 454 507 489 4.0 5.9 3.2

4 09/12/2011 49.6 16.5 14.4 15.2 442 494 472 3.8 6.7 3.1

5 15/12/2011 52.6 16.8 15.9 16.3 409 459 436 3.6 5.8 2.8

6 16/12/2011 53.9 17.0 13.7 14.2 436 497 475 3.9 5.1 3.0

7 22/12/2011 54.8 17.4 16.2 17.3 442 486 469 4.0 6.3 3.1

8 23/12/2011 51.8 16.2 14.1 15.3 436 465 465 3.9 6.8 3.3

9 29/12/2011 50.9 16.6 15.9 16.4 412 449 406 3.4 6.0 2.6

10 30/12/2011 49.2 17.4 17.6 18.5 431 475 432 5.0 6.5 4.0

11 05/01/2012 51.8 18.4 19.4 20.4 442 482 460 4.6 7.6 3.6

12 06/01/2012 52.6 17.3 17.6 18.2 426 497 451 3.7 7.3 3.0

13 12/01/2012 54.7 19.4 16.3 17.2 437 479 449 3.7 5.9 2.9

14 13/01/2012 55.8 18.2 17.5 18.6 416 476 436 3.5 6.9 2.9

15 19/01/2012 57.3 18.6 14.6 15.3 445 462 441 3.7 6.2 2.7

16 20/01/2012 54.2 16.8 13.5 14.4 461 481 453 3.5 6.5 2.5

17 26/01/2012 52.3 17.9 15.6 16.4 436 459 426 3.4 5.7 2.8

18 27/01/2012 55.6 18.6 17.2 18.2 453 459 426 4.2 7.1 3.1

19 02/02/2012 56.1 18.9 16.4 17.2 435 462 429 3.6 7.5 2.6

20 03/02/2012 57.4 17.6 15.9 16.4 451 462 452 3.5 4.9 2.5

21 09/02/2012 55.9 17.5 17.2 17.9 459 476 434 3.7 5.1 2.9

22 10/02/2012 56.8 18.6 15.6 16.2 430 472 451 4.3 6.3 2.5

23 16/02/2012 54.2 17.3 13.4 14.5 455 472 424 4.0 6.6 2.9

24 17/02/2012 51.8 17.1 12.8 13.4 313 359 334 3.5 5.2 3.0

25 23/02/2012 52.3 16.5 14.7 15.9 361 416 397 4.1 6.3 2.9

26 24/02/2012 51.4 16.6 15.2 15.9 386 423 394 3.6 6.7 2.7

Min 49.2 16.2 11.6 12.5

Max 57.4 19.4 19.4 20.4

Avg 53.5 17.5 15.3 16.1

98th 57.4 19.2 18.5 19.5

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/12/2011 33.9 8.5 11.6 13.4 246 282 259 3.9 5.9 3.3

2 02/12/2011 34.4 9.3 11.3 13.7 232 256 245 3.4 5.1 2.9

3 08/12/2011 35.6 9.1 11.0 12.7 220 237 212 3.6 5.0 3.0

4 09/12/2011 35.2 9.9 10.2 12.0 195 235 221 3.5 5.1 3.0

5 15/12/2011 36.6 8.6 10.9 12.3 241 254 224 3.2 5.2 2.7

6 16/12/2011 37.4 10.8 11.2 12.4 224 269 245 3.3 5.0 3.1

7 22/12/2011 36.4 9.2 11.4 12.7 207 248 221 4.0 7.0 2.7

8 23/12/2011 35.4 10.2 11.6 13.0 196 232 172 3.6 6.6 3.0

9 29/12/2011 36.6 10.0 10.8 13.0 172 199 185 3.0 5.4 2.6

10 30/12/2011 34.3 10.5 11.3 12.7 213 251 234 3.6 5.1 2.3

11 05/01/2012 37.1 11.6 11.0 13.0 208 245 223 3.4 5.2 3.0

12 06/01/2012 40.4 10.7 11.2 12.7 251 263 237 3.5 5.4 2.7

13 12/01/2012 35.6 9.5 10.7 12.5 224 245 235 3.6 5.5 2.7

14 13/01/2012 36.4 8.7 11.0 12.7 201 231 195 3.7 5.7 3.1

15 19/01/2012 34.4 9.2 11.5 13.0 176 198 159 3.4 6.2 2.5

16 20/01/2012 35.5 9.4 11.2 12.5 156 186 143 3.8 5.5 3.0

17 26/01/2012 34.1 10.5 11.7 12.7 186 205 173 3.5 5.4 2.6

18 27/01/2012 35.4 11.1 10.9 12.0 157 169 175 3.8 5.5 3.0

19 02/02/2012 33.8 10.2 10.7 11.4 143 165 151 3.5 5.9 2.8

20 03/02/2012 34.4 9.1 11.2 12.7 152 195 173 3.4 5.3 2.9

21 09/02/2012 33.5 9.5 11.5 12.5 177 193 168 3.2 4.4 2.7

22 10/02/2012 35.3 8.7 11.8 12.7 227 258 214 3.9 4.9 2.2

23 16/02/2012 34.2 8.6 11.4 13.5 251 279 264 3.3 5.4 2.5

24 17/02/2012 35.9 9.6 11.0 13.0 225 253 224 4.2 5.1 3.1

25 23/02/2012 33.8 9.1 11.2 12.7 212 251 234 3.7 6.0 2.5

26 24/02/2012 34.3 9.9 10.9 12.5 221 235 229 3.3 5.4 2.7

Min 33.5 8.5 10.2 11.4

Max 40.4 11.6 11.8 13.7

Avg 35.4 9.7 11.2 12.7

98th 38.9 11.4 11.8 13.6
All the values are given in µg/m3

143 2.2

7.0

3.9215

274 6.4

7.4

All the values are given in µg/m3

AAQ8 : NEAR ALIABET VILLAGE

CO O3

497

444

313

O3

2.5

7.6

4.4

282

507

AAQ7 : SE OF PLANT

CO 
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ANNEXURE-VII 

AMBIENT AIR QUALITY LEVELS

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/03/2012 60.8 22.6 14.9 16.1 324 368 289 4.6 6.7 3.4

2 02/03/2012 63.0 20.5 14.2 15.5 338 352 289 4.2 6.4 3.6

3 08/03/2012 65.1 21.4 12.4 12.8 278 331 306 3.4 6.5 3.2

4 09/03/2012 61.4 23.0 15.3 15.7 301 367 328 3.8 7.1 3.5

5 15/03/2012 62.8 23.1 14.1 15.4 356 384 326 4.0 7.3 3.6

6 16/03/2012 64.0 23.8 15.5 16.1 319 355 280 3.6 6.7 3.4

7 22/03/2012 54.3 21.4 12.1 12.8 323 363 297 3.7 7.5 3.5

8 23/03/2012 52.3 20.8 12.4 13.1 351 390 354 4.2 6.6 3.5

9 29/03/2012 55.1 20.5 11.9 12.7 306 317 312 4.5 7.2 3.6

10 30/03/2012 57.2 21.1 13.4 14.8 321 370 353 3.6 6.5 3.4

11 05/04/2012 61.4 21.6 10.1 13.8 328 389 371 3.6 7.5 3.1

12 06/04/2012 58.5 21.4 12.4 13.7 289 344 317 3.9 7.1 2.9

13 12/04/2012 54.4 20.3 13.1 14.8 286 360 306 4.0 7.7 3.3

14 13/04/2012 53.2 20.7 12.5 13.8 315 387 367 3.9 6.8 2.8

15 19/04/2012 59.9 22.8 10.5 12.6 283 297 289 3.9 8.0 3.5

16 20/04/2012 62.5 22.0 10.3 11.5 359 384 364 3.6 7.9 3.4

17 26/04/2012 60.3 23.3 11.3 11.7 364 414 388 3.9 5.9 3.7

18 27/04/2012 62.5 20.0 12.5 14.7 339 394 366 3.8 6.3 3.5

19 03/05/2012 64.8 22.4 11.1 12.2 331 388 377 4.2 6.8 3.8

20 04/05/2012 63.3 21.1 14.2 15.0 352 388 370 3.5 6.6 2.9

21 10/05/2012 64.2 22.4 15.3 16.5 305 384 375 4.7 7.1 4.4

22 11/05/2012 59.8 23.3 15.8 16.0 327 408 389 3.6 5.8 3.4

23 17/05/2012 61.3 22.1 14.1 15.8 327 390 388 3.5 6.5 2.8

24 18/05/2012 59.2 20.4 13.4 14.1 288 357 267 4.0 6.1 3.9

25 24/05/2012 56.4 18.6 14.9 15.8 362 392 381 4.5 7.5 3.5

26 25/05/2012 58.4 22.8 13.2 14.7 336 403 316 4.9 7.2 4.5

Min 52.3 18.6 10.1 11.5

Max 65.1 23.8 15.8 16.5

Avg 59.8 21.7 13.1 14.3

98th 64.9 23.5 15.7 16.3

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/03/2012 35.6 12.8 10.6 12.3 285 333 279 3.2 7.0 3.0

2 02/03/2012 38.5 13.5 9.5 11.2 284 316 288 3.1 7.4 2.9

3 08/03/2012 40.1 13.3 11.2 12.0 310 334 299 3.5 7.6 3.1

4 09/03/2012 37.0 14.0 10.9 11.5 301 336 286 3.8 7.3 3.1

5 15/03/2012 38.5 15.7 11.3 13.4 290 341 275 3.4 7.4 3.2

6 16/03/2012 39.0 14.5 10.5 12.9 289 336 295 3.1 6.1 3.0

7 22/03/2012 57.6 18.8 11.4 12.4 311 352 315 3.2 6.9 2.7

8 23/03/2012 49.9 19.5 12.3 12.9 305 343 303 4.0 7.0 3.2

9 29/03/2012 50.1 17.3 11.1 11.8 309 334 296 3.8 7.7 2.8

10 30/03/2012 53.2 17.8 11.6 12.5 298 329 284 3.4 6.4 3.1

11 05/04/2012 50.9 16.9 12.9 13.7 276 320 289 3.1 7.3 2.9

12 06/04/2012 49.6 16.3 12.9 13.4 274 326 268 3.2 7.3 2.7

13 12/04/2012 47.7 17.0 12.3 13.4 298 310 276 3.5 7.3 2.9

14 13/04/2012 47.0 16.5 11.8 12.5 292 312 274 3.8 7.5 3.7

15 19/04/2012 48.1 16.8 11.7 13.9 315 336 291 3.3 6.0 2.9

16 20/04/2012 49.0 17.0 12.9 14.2 310 343 280 3.7 7.9 3.3

17 26/04/2012 59.6 16.7 12.5 13.5 298 325 286 3.4 7.2 3.0

18 27/04/2012 61.9 15.9 12.3 12.9 296 330 291 3.7 7.4 3.2

19 03/05/2012 50.6 15.1 11.9 13.2 296 326 280 3.5 7.5 3.1

20 04/05/2012 51.9 17.1 12.2 13.8 310 336 291 3.5 7.7 2.8

21 10/05/2012 48.6 17.7 12 13.1 300 315 283 3.6 7.0 2.8

22 11/05/2012 37.9 15.1 12.5 13.4 279 300 276 3.6 7.7 3.5

23 17/05/2012 40.1 14.5 11.1 12.9 221 253 235 3.2 7.4 3.0

24 18/05/2012 40.6 15.1 11.9 12.8 241 269 238 3.4 7.1 2.7

25 24/05/2012 39.0 16.5 11.5 12.6 269 298 266 3.1 6.2 3.0

26 25/05/2012 37.5 14.1 11.4 14.1 283 339 271 2.9 7.6 2.7

Min 35.6 12.8 9.5 11.2

Max 61.9 19.5 12.9 14.2

Avg 46.1 16.0 11.7 12.9

98th 60.8 19.2 12.9 14.2

PETRONET LNG, DAHEJ (PRE-MONSOON, MARCH TO MAY 2012)

AAQ1:PLANT SITE

414

344

267

CO O3

2.8

8.0

4.8

7.8

All the values are given in µg/m3

AAQ2 : LAKHIGAM VILLAGE

405

CO O3

221 2.7

352 7.9

298 4.5

343 7.7

AVII-5



ANNEXURE-VII 

AMBIENT AIR QUALITY LEVELS

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/03/2012 48.4 15.9 11.8 12.3 279 298 271 3.9 6.6 3.0

2 02/03/2012 51.6 16.7 11.6 13.6 290 339 299 4.2 8.0 3.2

3 08/03/2012 52.7 18.9 12.4 13.0 284 323 278 3.2 7.4 2.8

4 09/03/2012 53.5 19.2 12.0 13.8 310 354 308 3.1 6.9 2.8

5 15/03/2012 56.6 18.9 11.1 12.9 293 318 288 4.4 6.9 3.2

6 16/03/2012 59.0 19.3 11.7 12.4 289 326 281 3.8 7.7 2.8

7 22/03/2012 51.4 17.8 10.8 13.2 280 330 278 3.4 7.8 2.9

8 23/03/2012 48.9 17.9 11.3 12.1 294 347 298 3.1 6.5 2.7

9 29/03/2012 58.5 18.9 11.6 12.4 273 324 284 3.2 7.3 2.9

10 30/03/2012 57.6 18.8 12.0 13.4 290 324 286 4.0 7.4 3.1

11 05/04/2012 55.6 19.1 11.7 13.1 310 340 301 3.8 7.5 3.0

12 06/04/2012 51.3 19.3 11.0 12.7 314 350 318 3.4 6.8 2.8

13 12/04/2012 55.2 18.8 10.8 12.1 308 323 280 3.6 8.0 2.9

14 13/04/2012 57.1 18.7 12.2 13.3 293 340 313 3.9 7.1 3.2

15 19/04/2012 46.2 14.6 10.3 13.1 310 338 323 3.7 7.7 2.9

16 20/04/2012 44.5 13.4 10.1 10.8 299 321 279 4.1 7.9 3.6

17 26/04/2012 43.4 15.3 10.3 11.7 283 310 277 3.1 6.4 2.8

18 27/04/2012 45.2 15.7 10.0 11.6 267 314 261 3.4 6.8 2.9

19 03/05/2012 40.3 14.9 10.9 12.2 287 318 299 3.4 7.6 2.7

20 04/05/2012 38.6 14.7 10.6 11.8 297 325 288 3.7 7.8 2.9

21 10/05/2012 46.3 15.8 10.4 11.9 231 286 239 3.5 7.9 2.8

22 11/05/2012 40.7 14.3 11.0 11.5 246 294 274 3.5 6.6 2.9

23 17/05/2012 39.4 13.4 10.0 12.0 318 360 332 3.6 7.4 3.0

24 18/05/2012 36.6 13.2 10.2 11.5 322 373 332 3.6 8.0 3.2

25 24/05/2012 45.8 17.1 12.0 13.3 329 340 310 3.2 7.8 2.7

26 25/05/2012 47.3 16.2 12.3 13.2 287 307 278 3.4 7.5 2.9

Min 36.6 13.2 10.0 10.8

Max 59.0 19.3 12.4 13.8

Avg 48.9 16.8 11.2 12.5

98th 58.8 19.3 12.4 13.7

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 01/03/2012 37.5 12.5 9.6 10.6 253 270 259 4.8 6.2 3.0

2 02/03/2012 36.8 11.6 9.3 11.1 267 297 283 4.3 6.5 2.7

3 08/03/2012 50.2 14.2 9.8 11.1 250 261 246 4.7 6.6 3.1

4 09/03/2012 51.0 15.1 9.6 10.6 228 270 238 4.2 5.7 2.8

5 15/03/2012 43.8 14.3 10.5 11.1 239 245 238 3.8 7.1 3.1

6 16/03/2012 42.7 13.9 10.3 11.5 232 256 251 4.1 6.4 3.4

7 22/03/2012 45.8 14.9 10.9 12.1 251 265 246 4.5 6.3 3.4

8 23/03/2012 45.3 14.8 10.8 11.9 248 259 245 3.8 5.8 2.8

9 29/03/2012 43.6 14.2 10.5 11.8 238 246 240 3.7 5.6 2.8

10 30/03/2012 42.2 13.7 10.3 11.4 229 251 242 2.9 5.5 2.6

11 05/04/2012 51.2 14.3 12.0 12.8 239 263 252 3.5 5.9 2.9

12 06/04/2012 47.3 14.4 11.7 13.1 241 275 254 3.1 5.2 2.6

13 12/04/2012 46.9 15.3 11.1 12.5 257 284 270 3.9 6.4 3.4

14 13/04/2012 45.3 14.8 10.8 12.1 248 282 261 3.7 6.0 2.7

15 19/04/2012 45.6 13.6 10.9 11.8 250 264 256 3.5 6.1 2.7

16 20/04/2012 43.7 12.8 10.5 11.8 238 258 251 3.3 6.4 2.8

17 26/04/2012 42.0 12.6 10.2 11.4 228 247 241 4.0 6.4 3.2

18 27/04/2012 43.0 13.2 10.4 11.1 234 257 243 3.8 5.6 2.7

19 03/05/2012 42.5 13.8 10.3 11.3 231 252 236 4.5 6.7 3.1

20 04/05/2012 44.3 14.4 10.6 11.2 242 267 258 4.3 5.9 3.0

21 10/05/2012 49.3 15.0 11.3 11.6 252 266 265 3.2 6.5 2.8

22 11/05/2012 48.4 15.3 11.7 12.3 258 264 253 4.4 6.4 3.7

23 17/05/2012 39.2 12.6 9.7 12.4 232 253 224 4.8 6.2 3.6

24 18/05/2012 38.4 12.1 10.1 11.6 225 231 221 4.4 6.1 3.2

25 24/05/2012 52.2 14.2 9.5 11.0 238 257 205 5.1 7.3 4.4

26 25/05/2012 47.0 13.6 9.8 11.4 189 218 194 3.3 6.8 2.9

Min 36.8 11.6 9.3 10.6

Max 52.2 15.3 12.0 13.1

Avg 44.8 13.9 10.5 11.6

98th 51.7 15.3 11.9 13.0

All the values are given in µg/m3

AAQ3 : NEAR DAHEJ VILLAGE

189 2.6

CO O3

231 2.7

373 8.0

304 4.6

357 8.0

All the values are given in µg/m3

AAQ4 : AMBHETA VILLAGE

CO O3

297 7.3

248 4.4

283 6.9

All the values are given in µg/m3

AVII-6



ANNEXURE-VII 

AMBIENT AIR QUALITY LEVELS

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 05/03/2012 41.4 14.0 10.6 12.1 243 269 236 4.6 6.4 2.5

2 06/03/2012 45.1 15.3 13.0 14.4 262 299 266 4.3 7.5 3.3

3 12/03/2012 42.6 15.7 12.3 13.3 275 292 259 4.9 7.2 3.5

4 13/03/2012 39.5 13.3 10.6 11.8 276 284 266 3.6 5.7 2.9

5 19/03/2012 37.9 12.8 10.4 11.4 263 274 237 3.9 6.3 3.0

6 20/03/2012 39.0 13.2 10.1 11.7 258 288 269 3.7 5.5 2.7

7 26/03/2012 40.5 13.7 10.4 12.3 262 268 249 3.5 6.0 2.6

8 27/03/2012 39.8 14.2 10.7 11.8 253 299 260 3.8 6.1 2.6

9 02/04/2012 42.4 14.3 12.5 13.3 264 288 256 4.3 5.4 3.4

10 03/04/2012 42.3 14.3 13.0 14.4 280 285 276 4.4 6.9 3.2

11 09/04/2012 43.4 14.7 12.4 13.3 264 266 258 3.4 5.1 2.5

12 10/04/2012 40.6 14.9 12.6 13.6 263 282 259 3.8 6.4 2.7

13 16/04/2012 43.4 14.7 11.7 12.5 256 284 269 3.7 6.9 2.9

14 17/04/2012 42.4 14.3 10.7 12.3 277 278 267 5.3 6.7 2.7

15 23/04/2012 41.4 14.0 10.6 11.7 261 286 272 3.8 6.8 2.6

16 24/04/2012 39.4 13.3 10.2 12.2 282 265 250 4.6 6.0 3.1

17 30/04/2012 36.8 13.7 9.7 11.9 266 269 259 3.1 6.7 2.5

18 01/05/2012 38.4 13.4 9.5 10.6 250 274 255 3.8 6.2 3.0

19 07/05/2012 39.3 13.3 10.8 12.2 212 241 229 3.6 5.9 3.0

20 08/05/2012 41.7 13.7 10.4 11.9 265 287 269 4.0 5.4 2.9

21 14/05/2012 36.7 11.9 9.8 11.2 226 242 215 6.0 7.2 3.2

22 15/05/2012 37.9 11.8 10.0 10.9 223 246 204 4.0 6.4 2.8

23 21/05/2012 36.6 11.2 9.7 11.4 268 286 266 4.8 6.8 3.4

24 22/05/2012 37.4 12.4 10.4 11.0 230 269 243 3.6 5.1 2.8

25 28/05/2012 38.0 12.8 10.9 12.2 262 271 235 4.7 7.0 3.3

26 29/05/2012 40.5 13.7 11.6 13.2 248 274 257 3.5 5.8 2.5

Min 36.6 11.2 9.5 10.6

Max 45.1 15.7 13.0 14.4

Avg 40.2 13.6 10.9 12.3

98th 44.3 15.5 13.0 14.4

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 05/03/2012 54.9 19.1 11.2 12.6 313 325 319 3.5 7.2 3.2

2 06/03/2012 50.1 18.5 12.1 14.1 319 340 307 3.8 6.6 3.2

3 12/03/2012 52.7 17.7 11.9 13.1 325 345 312 4.0 7.8 3.1

4 13/03/2012 54.1 19.1 11.5 12.8 312 329 304 3.6 7.7 3.3

5 19/03/2012 51.4 17.7 10.3 11.6 299 320 295 3.6 7.3 2.9

6 20/03/2012 50.1 16.1 10.8 12.2 312 325 310 3.9 6.0 3.1

7 26/03/2012 54.2 16.8 10.2 11.5 322 341 319 3.2 7.2 2.7

8 27/03/2012 51.7 18.7 10.5 10.9 291 317 288 3.6 7.9 3.0

9 02/04/2012 50.3 17.0 11.0 11.9 290 305 294 3.6 7.0 2.8

10 03/04/2012 53.0 16.2 11.6 12.7 303 326 309 3.7 6.3 3.3

11 09/04/2012 52.4 17.0 12.0 13.5 285 314 283 3.5 7.4 2.9

12 10/04/2012 56.0 17.7 12.4 14.2 326 384 334 3.4 7.7 3.0

13 16/04/2012 50.3 16.8 11.8 13.7 320 354 326 3.9 6.8 3.2

14 17/04/2012 52.1 17.4 11.3 12.9 325 336 321 3.5 6.4 3.0

15 23/04/2012 49.5 15.1 11.6 12.8 337 349 325 3.6 5.3 2.7

16 24/04/2012 51.3 15.2 11.5 13.6 300 332 308 3.9 7.6 3.3

17 30/04/2012 63.1 21.4 11.9 14.8 305 314 297 3.4 7.7 2.9

18 01/05/2012 58.6 20.5 11.6 14.2 307 346 308 3.2 6.1 2.7

19 07/05/2012 55.0 18.8 11.4 13.5 319 344 322 3.5 6.4 2.8

20 08/05/2012 52.2 16.6 12.2 12.9 310 362 299 3.9 7.6 3.0

21 14/05/2012 55.8 18.9 12.4 13.4 342 355 334 4.2 7.3 3.8

22 15/05/2012 56.6 18.1 11.6 11.9 293 314 290 3.8 6.3 3.5

23 21/05/2012 53.1 18.7 13.8 14.9 315 329 322 3.9 7.9 3.2

24 22/05/2012 54.8 16.6 13.1 14.4 322 346 326 3.6 7.6 2.9

25 28/05/2012 53.6 17.8 10.8 12.3 325 337 314 3.2 6.1 2.7

26 29/05/2012 50.5 15.7 9.7 11.0 300 320 289 4.0 6.6 3.2

Min 49.5 15.1 9.7 10.9

Max 63.1 21.4 13.8 14.9

Avg 53.4 17.7 11.5 13.0

98th 60.9 21.0 13.5 14.9

262 4.4

AAQ5 : JAGESHWAR VILLAGE

CO O3

204 2.5

299 7.5

All the values are given in µg/m3

295 7.2

All the values are given in µg/m3

AAQ6 : LUVARA VILLAGE

CO O3

283 2.7

384 7.9

319 4.6

358 7.8

AVII-7



ANNEXURE-VII 

AMBIENT AIR QUALITY LEVELS

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 05/03/2012 54.2 17.9 10.1 10.9 369 399 351 3.6 7.6 2.7

2 06/03/2012 57.8 19.2 10.7 12.3 374 382 359 3.7 6.9 2.9

3 12/03/2012 59.5 20.3 10.9 12.5 349 387 336 3.9 7.5 3.0

4 13/03/2012 56.1 18.7 10.0 10.9 339 366 326 4.1 6.9 2.9

5 19/03/2012 55.7 17.3 10.5 12.6 384 407 373 3.6 6.4 2.9

6 20/03/2012 57.5 19.1 10.3 12.0 369 391 359 3.5 6.6 2.8

7 26/03/2012 63.5 20.2 10.5 11.5 351 382 338 4.1 7.6 2.9

8 27/03/2012 60.7 19.9 10.2 12.0 344 381 333 3.5 7.2 2.7

9 02/04/2012 61.0 20.3 10.9 11.9 366 391 356 4.1 7.0 3.3

10 03/04/2012 59.6 20.0 10.1 12.2 365 401 351 3.9 7.3 3.1

11 09/04/2012 60.6 19.1 10.8 12.0 375 397 357 3.8 7.8 2.9

12 10/04/2012 58.9 19.6 10.5 11.6 322 340 319 4.0 8.0 3.1

13 16/04/2012 57.6 18.4 10.3 11.9 310 328 293 3.8 6.5 2.8

14 17/04/2012 61.1 20.4 10.9 12.5 370 408 350 3.6 7.5 2.6

15 23/04/2012 55.8 18.5 12.6 14.5 364 396 346 4.6 6.2 3.7

16 24/04/2012 56.0 17.7 12.1 13.9 363 398 350 4.2 7.7 2.9

17 30/04/2012 53.2 18.7 10.0 12.1 365 411 359 3.6 7.3 2.6

18 01/05/2012 51.1 19.4 10.6 11.8 368 394 356 3.5 4.9 2.7

19 07/05/2012 57.5 19.1 10.3 11.5 360 376 351 3.6 6.1 2.7

20 08/05/2012 59.2 19.7 10.6 11.6 351 368 334 3.9 6.1 3.0

21 14/05/2012 56.3 19.6 11.8 13.0 379 406 359 4.2 7.0 3.1

22 15/05/2012 60.0 20.1 11.2 12.9 350 403 346 4.3 7.2 3.3

23 21/05/2012 57.0 18.0 10.2 11.7 356 397 343 4.0 7.8 2.7

24 22/05/2012 59.4 19.4 10.6 12.5 363 376 347 4.3 7.1 2.7

25 28/05/2012 56.8 18.9 13.1 14.5 370 391 359 4.0 7.5 3.1

26 29/05/2012 55.5 18.1 13.7 15.5 366 408 349 4.3 6.6 2.9

Min 51.1 17.3 10.0 10.9

Max 63.5 20.4 13.7 15.5

Avg 57.8 19.1 10.9 12.4

98th 62.3 20.4 13.4 15.0

Sr.No Monitoring Date PM10 PM2.5 SO2 NOx

I II III I II III

1 05/03/2012 36.6 11.6 9.7 10.8 208 226 203 3.2 6.7 2.7

2 06/03/2012 37.7 12.6 9.5 11.1 206 235 194 3.5 6.2 3.2

3 12/03/2012 39.3 13.2 9.4 11.3 225 247 220 3.2 5.8 2.8

4 13/03/2012 36.2 11.4 10.2 11.0 220 237 216 3.5 6.5 3.1

5 19/03/2012 34.7 11.0 10.1 11.3 210 236 208 3.6 6.5 3.0

6 20/03/2012 36.6 12.9 9.9 11.8 189 205 171 3.2 6.1 2.7

7 26/03/2012 40.3 14.7 9.4 10.4 185 219 180 3.9 6.8 3.1

8 27/03/2012 36.8 11.2 9.8 10.6 195 220 190 3.4 6.7 2.9

9 02/04/2012 37.1 11.5 9.9 11.1 191 229 186 3.8 6.8 2.6

10 03/04/2012 36.0 12.4 10.1 11.5 193 208 186 3.3 5.9 2.8

11 09/04/2012 44.5 15.7 9.4 11.8 135 156 132 3.6 7.3 2.7

12 10/04/2012 43.7 12.5 9.7 11.0 142 189 146 3.2 6.6 2.9

13 16/04/2012 45.3 12.6 10.1 11.6 220 250 211 3.9 6.5 3.2

14 17/04/2012 41.5 14.5 9.7 11.7 225 249 222 3.2 6.0 2.7

15 23/04/2012 40.4 14.5 10.1 11.5 200 239 198 3.3 5.8 2.8

16 24/04/2012 40.0 13.4 9.9 11.0 179 215 175 3.5 7.1 3.1

17 30/04/2012 44.4 12.5 10.1 11.0 199 221 180 3.4 7.0 3.0

18 01/05/2012 39.6 11.3 9.4 11.4 189 199 180 3.2 7.2 2.7

19 07/05/2012 40.4 11.1 10.1 11.6 206 225 199 3.4 6.5 2.9

20 08/05/2012 39.6 10.9 10.0 12.0 208 232 203 3.9 6.6 3.3

21 14/05/2012 37.7 10.5 9.6 11.0 186 215 175 3.3 6.8 2.9

22 15/05/2012 40.4 11.3 10.1 11.9 184 216 177 3.4 6.6 2.8

23 21/05/2012 37.3 10.2 9.1 11.0 208 225 203 3.1 6.6 2.7

24 22/05/2012 39.5 10.5 9.5 10.9 202 220 199 3.2 6.4 2.8

25 28/05/2012 35.1 10.2 9.7 10.3 236 275 232 3.6 6.9 3.0

26 29/05/2012 40.6 12.4 9.9 10.8 220 262 219 3.4 6.1 2.9

Min 34.7 10.2 9.1 10.3

Max 45.3 15.7 10.2 12.0

Avg 39.3 12.2 9.8 11.2

98th 44.9 15.2 10.2 12.0

AAQ7 : SE OF PLANT

132 2.6

CO O3

293 2.6

411 8.0

364 4.6

408 7.8

All the values are given in µg/m3

AAQ8 : NEAR ALIABET VILLAGE

CO O3

256 7.1

All the values are given in µg/m3

275 7.3

205 4.3
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ANNEXURE-VII

AMBIENT AIR QUALITY LEVELS

Sr.No Monitoring Date PM10 PM2.5 SO2 Nox

µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3µg/m3µg/m3

I II III I II III

1 01/10/2011 59.3 16.8 15.6 14.6 413 436 422 5.8 6.5 6.2

2 02/10/2011 57.7 17.2 15.1 14.2 407 448 436 6.1 6.9 6.5

3 08/10/2011 58.4 19.3 16.2 15.6 411 452 424 6.6 7.9 7.2

4 9/10/2011 59.1 20.7 14.9 16.3 422 469 441 5.7 6.4 6.1

5 15/10/2011 60.7 18.2 15.3 14.2 441 473 453 6.2 7.1 6.6

6 16/10/2011 59.4 17.8 16.1 15.3 416 455 421 6.5 7.4 6.9

7 22/10/2011 62.3 16.9 14.7 16.7 431 469 446 5.9 6.9 6.2

8 23/10/2011 60.1 18.4 15.2 14.2 419 452 431 5.7 6.3 6.1

9 29/10/2011 58.5 19.3 14.1 14.9 409 441 424 6.1 6.7 6.4

10 30/10/2011 57.7 21.7 14.9 15.5 411 436 419 6.2 7.1 6.6

11 05/11/2012 59.1 20.3 15.2 17.3 422 462 443 5.9 6.9 6.2

12 06/11/2012 60.4 20.9 15.5 18.3 419 431 424 5.7 6.4 6.1

13 12/11/2012 60.9 19.3 14.3 19.1 421 449 431 5.8 6.7 6.2

14 13/11/2012 58.4 17.3 15.7 17.4 409 422 414 6.2 7.2 6.9

15 19/11/2012 57.7 18.3 16.9 16.5 417 431 429 5.7 6.8 6.1

16 20/11/2012 58.1 19.9 15.4 14.8 426 456 443 5.9 6.4 6.1

17 26/11/2012 58.6 20.3 17.8 15.7 431 462 451 6.2 7.1 6.7

18 27/11/2012 59.3 16.9 14.8 16.3 414 441 426 5.9 6.9 6.4

Min 57.7 16.8 14.1 14.2

Max 62.3 21.7 17.8 19.1

Avg 59.2 18.9 15.4 15.9

98th 61.8 21.4 17.5 18.8

Sr.No Monitoring Date PM10 PM2.5 SO2 NO2

µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3

1 01/10/2011 49.3 13.8 14.5 17.2 342 366 357 6.1 6.8 6.4

2 02/10/2011 50.2 14.6 14.1 15.3 345 356 348 5.8 6.5 6.1

3 08/10/2011 51.4 16.3 15.2 14.1 339 361 350 5.4 6.2 5.9

4 9/10/2011 52.4 18.2 13.8 15.9 352 378 361 5.1 5.8 5.3

5 15/10/2011 53.2 19.5 14.7 14.5 341 361 355 5.8 6.4 6.1

6 16/10/2011 51.1 17.4 14.2 16.9 336 356 346 6.2 6.9 6.5

7 22/10/2011 50.7 15.3 13.8 17.4 346 366 354 5.5 6.3 5.9

8 23/10/2011 48.3 14.2 13.3 16.4 361 389 371 5.1 5.9 5.4

9 29/10/2011 47.4 13.9 15.8 18.2 348 364 355 5.3 5.7 5.5

10 30/10/2011 48.8 12.9 14.7 16.7 339 352 346 5.5 6.1 5.9

11 05/11/2012 50.6 13.5 13.9 17.1 341 366 352 4.9 6.4 5.3

12 06/11/2012 49.1 16.7 15.2 14.3 354 379 361 5.2 6.6 5.7

13 12/11/2012 48.4 18.3 14.9 15.4 356 386 374 4.8 6.2 5.4

14 13/11/2012 50.8 17.2 13.6 17.2 351 391 372 4.7 6.7 5.1

15 19/11/2012 51.3 15.2 16.6 16.4 364 406 389 5.2 6.4 5.6

16 20/11/2012 52.1 13.7 14.2 15.3 359 412 392 5.5 6.8 5.9

17 26/11/2012 50.7 16.8 13.8 14.9 346 395 367 5.2 6.6 5.5

18 27/11/2012 48.1 14.2 13.3 13.1 331 374 351 4.9 6.2 5.7

Min 47.4 12.9 13.3 13.1

Max 53.2 19.5 16.6 18.2

Avg 50.2 15.7 14.4 15.9

98th 52.9 19.1 16.3 17.9

Sr.No Monitoring Date PM10 PM2.5 SO2 NO2

µg/m3 µg/m3 µg/m3 µg/m3 µg/m4 µg/m5 µg/m6

1 01/10/2011 48.2 15.6 15.1 13.5 333 356 342 5.3 6.1 5.8

2 02/10/2011 49.7 16.3 15.9 14.2 329 364 355 4.5 5.3 4.9

3 08/10/2011 51.2 17.6 14.2 15.9 334 356 346 4.9 5.9 5.5

4 9/10/2011 52.5 14.2 14.6 17.8 342 375 354 4.6 5.4 5.1

5 15/10/2011 50.7 15.3 13.2 15.8 351 381 362 4.9 5.7 5.3

6 16/10/2011 50.1 16.1 14.8 15.1 362 389 371 4.7 6.1 5.4

7 22/10/2011 49.2 14.2 15.1 13.2 371 396 382 4.4 6.4 5.8

8 23/10/2011 47.4 12.9 13.7 12.8 355 378 367 4.8 5.7 5.3

9 29/10/2011 46.6 11.2 12.7 13.7 361 385 371 4.1 5.5 4.9

10 30/10/2011 48.2 13.8 13.1 14.6 342 361 356 5.1 5.9 5.6

11 05/11/2012 50.7 15.6 14.5 15.8 354 376 364 4.8 5.7 5.2

12 06/11/2012 51.3 13.7 13.3 16.2 361 389 372 5.3 6.1 5.8

13 12/11/2012 50.9 12.8 15.1 15.3 358 384 361 4.7 5.8 5.2

14 13/11/2012 50.1 11.6 14.7 14.1 344 371 356 4.4 5.5 5.1

15 19/11/2012 51.6 13.9 12.9 13.7 323 364 352 4.9 6.1 5.2

16 20/11/2012 49.3 15.8 13.4 15.4 326 385 371 5.3 5.9 5.5

17 26/11/2012 47.1 16.3 14.6 16.9 316 373 355 4.7 5.3 5.1

18 27/11/2012 48.7 14.8 13.2 17.1 322 362 341 5.1 6.1 5.5

Min 46.6 11.2 12.7 12.8

Max 52.5 17.6 15.9 17.8

4.7

6.9

5.8

6.8

396

4.1

6.4

361

405

AAQ3 : NEAR DAHEJ VILLAGE

316

433 6.4

CO 

AAQ2 : LAKHIGAM VILLAGE

CO 

331

412

469 7.4

PTRONET- LNG (Post Monsoon - Oct-Nov 2012)

AAQ1:PLANT SITE

CO O3

407 5.7

473 7.9
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ANNEXURE-VII

AMBIENT AIR QUALITY LEVELS

Avg 49.6 14.5 14.1 15.1

98th 52.2 17.2 15.6 17.6

Sr.No Monitoring Date PM10 PM2.5 SO2 NO2

µg/m3 µg/m3 µg/m3 µg/m3 µg/m4 µg/m5 µg/m6

1 01/10/2011 45.3 11.6 11.9 17.3 325 379 334 4.7 5.5 5.1

2 02/10/2011 44.7 12.8 12.3 15.2 338 365 346 4.9 5.9 5.4

3 08/10/2011 42.1 13.9 12.8 14.1 312 345 329 4.5 5.6 5.2

4 9/10/2011 40.3 11.6 13.4 13.7 303 339 312 4.2 5.1 4.8

5 15/10/2011 41.8 13.8 14.7 14.6 301 356 342 3.9 4.9 4.5

6 16/10/2011 42.7 12.4 13.1 15.4 295 342 331 3.5 4.7 4.1

7 22/10/2011 43.8 11.3 12.4 13.2 287 334 327 3.9 5.1 4.7

8 23/10/2011 45.1 10.9 11.8 12.4 312 353 346 4.6 5.5 5.2

9 29/10/2011 46.7 12.8 13.4 14.5 326 361 352 4.2 5.2 4.9

10 30/10/2011 44.8 13.7 12.7 15.2 314 342 325 4.1 4.8 4.4

11 05/11/2012 44.1 11.4 12.2 16.1 301 339 321 3.8 4.6 4.2

12 06/11/2012 42.8 12.8 11.9 15.9 295 331 315 4.1 4.9 4.3

13 12/11/2012 40.9 13.7 13.4 15.2 302 346 324 4.3 5.1 4.8

14 13/11/2012 41.7 14.3 13.9 14.6 291 352 338 4.8 5.4 5.1

15 19/11/2012 40.3 15.9 12.8 14.1 301 369 345 4.2 5.1 4.7

16 20/11/2012 42.8 13.4 11.9 13.9 292 375 331 4.5 5.3 4.8

17 26/11/2012 41.4 11.2 13.4 13.2 313 356 328 3.6 4.8 4.3

18 27/11/2012 43.6 10.9 13.9 12.5 287 341 319 3.9 5.1 4.7

Min 40.3 10.9 11.8 12.4

Max 46.7 15.9 14.7 17.3

Avg 43.1 12.7 12.9 14.5

98th 46.2 15.4 14.4 16.9

Sr.No Monitoring Date PM10 PM2.5 SO2 NO2

µg/m3 µg/m3 µg/m3 µg/m3 µg/m4 µg/m5 µg/m6

1 01/10/2011 40.6 10.6 13.9 16.9 244 279 262 4.4 5.4 4.8

2 02/10/2011 38.9 12.7 13.1 14.6 238 284 251 4.1 4.9 4.5

3 08/10/2011 42.6 13.5 12.4 15.3 251 296 274 3.8 4.4 4.1

4 9/10/2011 43.8 14.7 11.3 14.7 242 303 286 3.5 4.1 3.9

5 15/10/2011 44.6 13.2 10.8 13.2 298 323 304 3.7 4.6 4.2

6 16/10/2011 42.9 12.6 11.3 13.9 285 314 294 4.1 4.9 4.5

7 22/10/2011 40.7 12.1 12.4 14.6 274 326 311 4.2 5.1 4.7

8 23/10/2011 38.6 11.3 12.9 15.3 261 333 317 3.9 4.7 4.3

9 29/10/2011 39.4 12.1 13.1 13.7 255 304 294 3.5 4.4 4.1

10 30/10/2011 38.5 9.9 12.1 11.6 243 289 264 4.2 4.9 4.6

11 05/11/2012 40.7 11.2 11.6 13.7 231 275 254 4.1 5.1 4.4

12 06/11/2012 41.3 11.7 10.8 14.3 212 261 242 4.2 4.8 4.7

13 12/11/2012 42.9 13.4 12.7 15.2 207 274 237 3.9 4.5 4.1

14 13/11/2012 43.1 13.1 13.1 12.4 239 269 255 3.5 4.2 3.9

15 19/11/2012 41.1 11.2 10.2 11.9 221 254 242 3.7 4.7 4.2

16 20/11/2012 40.3 10.7 12.9 13.2 216 249 236 3.2 4.3 3.8

17 26/11/2012 39.1 12.2 11.5 15.8 238 256 241 3.8 4.7 4.0

18 27/11/2012 41.8 11.3 10.9 14.2 221 248 232 3.9 5.1 4.4

Min 38.5 9.9 10.2 11.6

Max 44.6 14.7 13.9 16.9

Avg 41.2 12.1 12.1 14.1

98th 44.3 14.3 13.6 16.5

Sr.No Monitoring Date PM10 PM2.5 SO2 NO2

µg/m3 µg/m3 µg/m3 µg/m3 µg/m4 µg/m5 µg/m6

1 01/10/2011 54.2 15.3 12.7 15.5 205 267 241 3.9 4.6 4.2

2 02/10/2011 55.3 16.8 11.3 13.2 212 257 226 3.6 4.4 3.9

3 08/10/2011 57.8 18.2 10.8 12.7 198 238 212 4.2 4.9 4.6

4 9/10/2011 55.9 20.2 9.9 14.3 202 248 226 3.5 4.2 3.9

5 15/10/2011 56.7 18.8 10.4 13.8 216 256 242 3.2 3.9 3.5

6 16/10/2011 55.4 16.7 10.9 11.2 242 275 261 3.6 3.6 3.8

7 22/10/2011 53.3 15.6 11.3 11.9 213 258 242 3.1 3.7 3.3

8 23/10/2011 52.8 14.3 9.9 13.3 209 247 237 3.3 4.1 3.7

9 29/10/2011 51.9 13.4 10.4 14.1 189 237 221 3.5 4.3 3.9

10 30/10/2011 53.7 15.8 11.5 13.9 175 225 216 3.9 4.6 4.2

11 05/11/2012 55.4 17.3 10.3 11.3 204 246 222 3.3 4.2 3.8

12 06/11/2012 56.1 18.6 9.9 14.2 186 253 212 3.1 3.9 3.5

13 12/11/2012 55.2 15.3 10.4 13.3 175 261 232 3.8 4.4 4.1

14 13/11/2012 53.8 13.9 11.9 12.4 208 281 241 3.2 4.1 3.8

15 19/11/2012 52.7 14.2 10.7 14.5 216 251 223 2.9 3.7 3.4

16 20/11/2012 54.3 15.7 11.6 13.4 204 243 219 2.6 3.5 3.1

17 26/11/2012 56.7 16.2 11.1 12.6 179 236 204 2.9 3.8 3.2

18 27/11/2012 54.2 18.9 10.3 11.8 182 257 221 2.8 3.5 3.1

Min 51.9 13.4 9.9 11.2

Max 57.8 20.2 12.7 15.5

3.5

5.9

CO 

175 2.6

281 4.9

AAQ6 : LUVARA VILLAGE

3.2

5.4

4.3

5.1

207

333

265

326

CO 

4.7

5.6

329

375

AAQ5 : JAGESHWAR VILLAGE

5.3

6.1

AAQ4 : AMBHETA VILLAGE

CO 

287

379

359

389
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ANNEXURE-VII

AMBIENT AIR QUALITY LEVELS

Avg 54.7 16.4 10.9 13.2

98th 57.4 19.8 12.4 15.2

Sr.No Monitoring Date PM10 PM2.5 SO2 NO2

µg/m3 µg/m3 µg/m3 µg/m3 µg/m4 µg/m5 µg/m6

1 01/10/2011 58.3 16.8 14.3 13.9 371 405 382 6.3 7.2 6.8

2 02/10/2011 59.1 17.3 15.7 15.2 385 421 396 6.1 6.8 6.5

3 08/10/2011 60.6 19.2 16.2 14.3 391 429 412 5.9 6.5 6.2

4 9/10/2011 57.9 20.4 14.3 13.8 402 435 421 6.1 6.7 6.3

5 15/10/2011 58.1 21.6 13.8 14.2 411 429 431 5.7 6.3 6.1

6 16/10/2011 57.3 17.2 14.9 13.5 399 401 384 6.1 6.6 6.3

7 22/10/2011 55.9 18.3 15.3 15.2 407 416 396 5.7 6.4 6.0

8 23/10/2011 56.8 16.1 13.8 16.3 391 428 412 5.3 6.1 5.6

9 29/10/2011 58.4 15.9 15.9 13.5 404 431 421 5.8 6.6 6.2

10 30/10/2011 57.2 17.3 13.9 14.8 374 419 397 6.1 6.8 6.4

11 05/11/2012 58.4 19.4 14.3 14.1 398 423 411 5.7 6.4 6.1

12 06/11/2012 57.4 16.8 13.8 15.6 382 437 409 5.5 6.7 6.3

13 12/11/2012 55.9 18.3 14.7 16.9 371 416 394 5.8 6.5 6.1

14 13/11/2012 58.1 19.4 15.3 17.4 382 428 407 5.4 6.6 6.2

15 19/11/2012 59.4 16.3 16.4 15.3 411 439 423 5.3 6.4 5.9

16 20/11/2012 58.1 15.3 17.1 17.1 401 445 417 5.1 6.2 5.7

17 26/11/2012 57.3 17.8 15.6 18.6 394 425 402 5.9 6.7 6.4

18 27/11/2012 58.4 15.9 15.9 14.8 373 419 394 5.7 6.6 6.2

Min 55.9 15.3 13.8 13.5

Max 60.6 21.6 17.1 18.6

Avg 57.9 17.7 15.1 15.3

98th 60.2 21.2 16.9 18.2

Sr.No Monitoring Date PM10 PM2.5 SO2 NO2

Units µg/m3 µg/m3 µg/m3 µg/m3 µg/m4 µg/m5 µg/m6

1 01/10/2011 35.6 9.4 10.3 12.3 175 196 182 3.1 3.9 3.5

2 02/10/2011 36.1 10.8 11.2 14.9 162 184 176 2.4 3.6 3.1

3 08/10/2011 37.9 11.4 11.9 10.8 154 172 161 2.8 3.5 3.1

4 9/10/2011 34.1 10.9 12.5 11.4 141 168 152 3.1 3.9 3.5

5 15/10/2011 35.6 12.7 10.3 12.7 136 159 143 2.4 3.4 3.1

6 16/10/2011 36.7 13.7 9.6 13.6 139 175 151 2.9 3.6 3.3

7 22/10/2011 37.2 10.8 9.9 12.4 186 222 209 3.1 3.9 3.5

8 23/10/2011 39.1 11.3 11.2 13.2 164 209 195 3.3 4.4 3.8

9 29/10/2011 37.4 12.8 10.3 12.8 152 211 184 2.8 3.7 3.3

10 30/10/2011 41.3 10.7 10.9 11.3 141 198 172 2.7 3.4 3.1

11 05/11/2012 37.1 9.9 11.2 10.8 152 176 161 3.1 3.9 3.5

12 06/11/2012 38.4 11.6 11.7 12.6 136 162 153 3.4 4.1 3.9

13 12/11/2012 36.7 12.3 10.4 13.7 155 179 162 2.9 3.8 3.2

14 13/11/2012 35.2 10.3 11.1 12.1 148 184 172 2.4 3.3 2.9

15 19/11/2012 37.2 12.7 10.4 13.5 136 167 176 2.8 3.6 3.2

16 20/11/2012 36.9 11.8 9.6 12.8 142 199 182 2.4 3.4 3.1

17 26/11/2012 34.6 10.6 11.2 11.3 138 176 165 2.9 3.9 3.5

18 27/11/2012 34.1 9.4 11.8 12.8 156 194 181 2.5 3.6 3.2

Min 34.1 9.4 9.6 10.8

Max 41.3 13.7 12.5 14.9

Avg 36.7 11.3 10.9 12.5

98th 40.6 13.4 12.3 14.5 4.1

AAQ8 : NEAR ALIABET VILLAGE

CO 

169

211

3.3

371

445

136

222

2.4

4.4

275 4.6

408

441

5.1

7.2

6.2

6.9

CO 

AAQ7 : SE OF PLANT

227 3.7
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ANNEXURE-VIII

DEMOGRAPHIC DETAILS
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0-3 km  

1 Lakhigam 640 3357 1939 1418 485 249 236 79 434 2204 1472 732 1629 1618 11 1728

2 Luvara 276 1393 689 704 257 129 128 81 792 750 454 296 556 452 104 837

Sub-Total 916 4750 2628 2122 742 378 364 160 1226 2954 1926 1028 2185 2070 115 2565

3-7  km  Vagra Taluka

3 Jageshwar 346 1465 861 604 242 135 107 23 75 855 593 262 609 552 57 856

4 Ambheta 293 1330 695 635 232 120 112 94 199 901 538 363 405 369 36 925

Sub-Total 639 2795 1556 1239 474 255 219 117 274 1756 1131 625 1014 921 93 1781

7-10  km  Vagra Taluka

5 Dahej 1551 6846 3756 3090 1145 582 563 365 1398 4552 2734 1818 2688 2524 164 4158

Sub-Total 1551 6846 3756 3090 1145 582 563 365 1398 4552 2734 1818 2688 2524 164 4158

Grand Total 3106 14391 7940 6451 2361 1215 1146 642 2898 9262 5791 3471 5887 5515 372 8504

Vagra Taluka
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ANNEXURE-IX 
EMISSION CALCULATIONS 

 

AIX-1 

1.1 Emission Calculations 
 

1.1.1 General Calculations  
 

Area Calculations 
 

4
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    = 3.14 X (1.66)2/4 = 2.16 m2 

 
Temperature Correction 

 
Temperature correction is calculated based on standard ambient temperature of 
25 C. 
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Volumetric Flow Rate 
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                                 = 2.16 X 21 X 0.68 = 31.26 Nm3/s 
  
1.1.2 Emission Calculations - Oxides of Nitrogen Emissions (NOx) 

 
Only NOx emissions have been considered from the proposed gas based CPP 
project. NOx emission is calculated based on limit of 50 ppm. 
 

 NOx Emission (mg/Nm3)   = 50 x 2.05 mg/Nm3 
    = 102.5 mg/Nm3 

 
NOx Emission (mg/sec/stack)  = NOx (mg/Nm3) x Volumetric Flow (Nm3/sec) 
    = 102.5 x 31.26 
    = 3204.15 mg/sec 
    = 3.2 g/sec 
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EXECUTIVE SUMMARY 

 

Petronet LNG Limited (PLL) operates at Dahej (Bharuch District, Gujarat), one LNG terminal 

called Dahej LNG terminal to import and handle LNG received by ships. This complex is 

presently having a 2.4 km long jetty with unloading platform and unloading arms as a part of the 

marine facilities apart from other related facilities of storage etc. on shore / ground. PLL is now 

proposing to expand, under phase III, their unloading and processing facilities and planning to 

build another jetty (termed as proposed standby jetty) with unloading platform and unloading 

arms to the south of the existing jetty.  

 

Dredging will be carried out for construction / maintenance of the navigational channel in the 

Narmada Estuary for the proposed new (standby) Jetty in the Gulf of Khambat.  

 

 PLL planned to get modeling studies carried out for predicting the hydraulic behavior, 

morphological changes and water quality, if any due to the above development. The study has 

to predict the seasonal behavior of the estuary in terms of hydraulics, morphological changes 

and water quality based on the available data and to predict the future changes interpolated on 

behavior of the river and the proposed development. The studies are to predict the current flow 

regime, morphology and water qualities in terms of sedimentation transport and settling in the 

area before and after the development for various meteorological and hydrological conditions. 

 

The studies will essentially predict the seasonal behavior of the estuary in terms of hydraulics, 

morphological changes and predict the future changes interpolated on the behavior of the river 

and modifications carried out due to development. The studies would also predict the current 

flow regime and morphology in the area before and after development for various 

meteorological and hydrological conditions. The governing factor in carrying out the study is to 

ensure that the modifications carried out should not substantially change the flow regime in the 

domain.   

 

The details of studies carried out are summarized below: 
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Flow Modeling studies 

 

Under various hydrological, oceanographic and meteorological conditions of the proposed site 

in the Gulf of Kambhat, the basic oceanographic field data pertaining to tides and tidal currents 

has been made available for carrying out the modeling studies. Hydrodyn-FLOSOFT, developed 

by M/s. Environ Software (P) Ltd. (ESPL), Bangalore has been used for predicting the tides and 

currents in the model. The model has been run with the available data of tide and currents for 

various tidal conditions to predict the effects on flow regime due to proposed development of 

new jetty facilities. The results show that there is no significant change in the flow dynamics due 

to the proposed development. The software has been run for 15 days continuously for pre-

monsoon and post-monsoon periods and calculated the flow patterns for various hydrological 

conditions. Results of FLOSOFT show that there is no significant impact on the marine 

environment due to the proposed development.  

 

Sediment Transport Modeling Studies 

 

The software Hydrodyn-SEDSOFT is used to predict the cohesive and non-cohesive sediment 

transport for various hydrological, oceanographic and geomorphologic conditions for 15 days 

period during pre-monsoon and post-monsoon seasons. The software has been run 

continuously for 15 days to calculate the rate of erosion/deposition and also to predict the 

changes in the bed levels due to proposed development.  

 

Results of SEDSOFT show that there is a certain change in the sedimentation processes after 

proposed development. There is certain increase in sediment deposition rates in parts of the 

study domain specifically at the existing and proposed standby LNG jetty head areas; but the 

variations are very insignificant. It is estimated that the increase in the bed levels will be of the 

order of 3 cm to 5 cm over a period of fifteen days at the vicinity of the jetty head. It was 

deduced from the SEDSOFT results that apart from the areas mentioned, there is no significant 

impact on the marine environment in the rest of the area due to the development.  
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Approach strategy and final conclusions: 

 

 “Hydrodyn-FLOSOFT” and “Hydrodyn-SEDSOFT” software modules have been used to study 

the flow regime changes and morphological changes due to the proposed development facility. 

The advanced scientific simulation software is a proven tool used to simulate the flow and 

sediment transport in the coastal waters having complex geometry with high order precision 

numerical computations and has been used extensively to predict the same in creeks, seas and 

estuaries. It solves the conservation equations for mass, momentum and energy of flow and 

pollutant transport on 3D BFC (Body-Fitted-Coordinate) grid system with generalized flow 

boundaries. BFC maps exactly the physical features of the domain to be modeled. 

 

The results of the present study for various hydrological and oceanographically conditions 

follow: 

 

Hydrodynamic Modeling: 

 

The model generated tides are comparable to actual observations at the vicinity of proposed 

development. 

 

The model has been run for various tidal conditions to study the hydrodynamic behavior and 

flow regime in and around the proposed development. 

 

For all the tidal conditions and different proposed facilities considered the impact on the flow 

regime seem to be not significant difference in the flow system due to proposed development. 

 

Flow regime changes for various tidal conditions before and after the proposed development 

seem to be negligible.  

 

Sediment Transport Modeling: 

 

The changes in the sedimentation processes for all tidal conditions seem to be present due to 

the proposed standby LNG Jetty. 

 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-8



 
 

Revision No: 1 
Vimta Laboratories Ltd., Hyderabad Executive summary 

Page No  iv 

 

The accumulation of sand/silt/mud predicted in the vicinity of jetty is around 3 to 4 cm over a 

period of 15 days at the existing LNG jetty and 3 to 5 cm at the proposed standby LNG jetty.  
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1. INTRODUCTION 

 

1.1 Back ground 

  

Petronet LNG Limited (PLL) is already operating the Dahej LNG Terminal with the 

commissioning of phase 1 (5 MMTPA capacity) since April, 2004. The capacity was increased 

to 10 MMTPA with the commissioning of the phase II in July 2009. The existing facilities at 

Dahej include: 

• 2.4 km long jetty, unloading platform with unloading arms etc. 

• 4 LNG tanks, each of 160,000 m3 gross storage tank capacity 

• Shell & tube vaporizer 

• Submerged combustion vaporizers 

• Boil off compressor and re-condenser 

• Send out facilities and gas metering 

• Utilities, power generation and distribution 

• Fire fighting & safety 

• Control room and other instrumentation 

 

Dahej LNG terminal, now operating at 10 MMTPA and with all the gas evacuated through major 

trunk pipelines, is meeting about 24% of the total gas consumption of the country. 

 

PLL is now proposing to expand the capacity of the Dahej LNG terminal to 20 MMTPA under 

phase III to be carried out in two phases : phase III 3A ( from 10 to 15 MMTPA) to be completed 

by the year 2016 and phase IIIB  (from 15 to 20 MMTPA) to be completed by the year 2020. 

Utilities and other facilities shall be for 20 MMTPA capacity and will be completed in phase IIIA 

itself. 

 

As a part of this expansion, PLL is proposing a new LNG jetty. This proposed standby LNG jetty 

will be on trestles and will be located on the south side of the existing jetty. This development 

activity would call for a study of its impact on the marine environment. It is necessary to carryout 

modeling studies to predict the impact due to the proposed standby LNG jetty on the flow 

conditions and sedimentation processes in the region. 
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2. SCOPE OF STUDY 

 

Vimta Laboratories Ltd has requested Environ Software (P) Ltd, to carry out the mathematical 

modeling studies for the hydrodynamic behavior as well as the water quality studies due to the 

phase III expansion of the Dahej LNG terminal project of Petronet LNG Ltd., Dahej. The 

expansion includes installation of a new jetty for unloading of LNG to the south of the existing 

jetty.  

 

Objectives 

 

The following are the main objectives and scope of the present study. 

 

1. Hydrodynamic studies  

 

• Simulate the flow conditions prevailing at the site based on the bathymetry and tidal 

conditions. 

• Predict the flow conditions at site considering the installation of the new jetty. 

Establishing the flow regime before and after installation the new jetty and identify any 

changes in the flow regime for various seasons. 

 

2. Sedimentation Modeling Studies: 

 

• Numerical runs will be carried for various tide conditions for predicting morphological 

changes due to the proposed marine developments. 

• Numerical modeling studies for erosion, deposition and shoreline changes at the existing 

as well as proposed standby Jetty.  

• Modeling studies for predicting the impact on flow dynamics, bed morphology and 

marine environment due to the existing and proposed standby jetty. 
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3.  MODELING OF FLOW REGIME FOR THE PROPOSED DEVELOPMENT  

 

3.1 Introduction 

 

In order to obtain better accuracy in the prediction of flow regime changes due to the proposed 

development of marine facilities (provision of standby LNG Jetty), a finer mesh is adopted to 

represent the study area for modeling purpose. Computational runs have been carried out on 

this model domain.  

The study domain selected is between the geographical coordinates given below: 

 

Long: 72° 29' 08.9" E - 72° 32' 30.9" E 

Lat   : 21° 38' 19.4" N - 21° 43' 43.2" N 

 

Location of the existing LNG jetty and other existing jetties / facilities and the proposed 

development (standby jetty) are taken into account in this domain. 

 

The terrain features of the domain before the development are shown in Fig.A1.3. The terrain 

features of the domain after the development (with the proposed marine facilities in place) are 

shown in Fig.A1.4. 

 

The model domain is divided into several computational blocks (160 x 100) and generated grids 

in x and y directions respectively. The size of the grid varies from 30m to 80m. Fig.A1.5 and 

Fig.A1.6 show the computational grid for the domain before and after the development. The 

computational grid is the same for both conditions.   

 

The bathymetry is selected from the measured hydrographic chart data. Figs.A1.7 and A1.8 

show the interpolated bathymetric depth contours before and after the development 

respectively.  From the figures, it can be seen that the maximum depth contour is 26 m.  

 

3.2 Bed roughness 

 

The bottom roughness in the domain varies according to bed sediment grain sizes. The bed 

consists of various sizes of clay, sand and silt. Depending upon bed configuration and sediment 
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sizes, the d50 size varies from 0.0001m to 0.005m. In the present study constant Manning’s 

roughness coefficient is selected based on the validation and the same is used for carrying out 

various computational runs for the prediction of hydrodynamic parameters in the study region 

flow field system. The software has been run for various sets of Manning roughness coefficient 

till the discrepancy is minimum in the prediction of tides and currents. From the series of 

computational runs, the Manning coefficient found to be best for model calibration is selected. 

The bed roughness contours (Chezy’s bed roughness coefficient) have been calculated based 

on this Manning roughness and water depth and are shown in Figs.A1.9 and A1.10 for the 

condition before and after development, respectively. It can be observed that the roughness 

coefficient varies from 0 to 27. The model has been run for various inputs using the same 

roughness coefficient in the prediction of tide and currents in the domain under study. 

 

3.3 Initial and boundary conditions 

 

The initial conditions for the model are selected based on still water conditions. The vertical 

density gradients due to salinity variation have been neglected since the water column is well 

mixed. The BFC technique has been adopted to take care of shoreline shape and make fine 

mesh near the coastline. The grid is non-uniform both in x and y directions and it is a fine mesh.  

Fig.A1.11 shows the boundary tides taken for the model. The selected computational domain 

has been calibrated with the observed tide and currents and the calibration graphs are shown in 

Fig.A1.12 and Fig.A1.13. The computational runs have been made for a period of 15 days 

covering spring and neap tide conditions to obtain an insight into the basic hydrodynamic 

behavior of the study domain. 

 

A no. of observation points have been located around the proposed standby LNG jetty head 

area to predict the changes in the flow before and after development. The location of the 

observer points is shown in Fig.A1.14. 

 

3.4 Modeling of flow regime 

 

The study has been carried out to predict the changes in flow regime and circulation pattern due 

to the proposed development activities at the PETRONET LNG jetty location for various 

hydrodynamic conditions.  
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The model clearly reproduces the tidal variation at various locations in the study area. The 

typical tidal elevations and velocities for Low Water (LLW), High Water (HHW), Peak Flood (PF) 

and Peak Ebb (PE) for pre-monsoon (March 2012), and winter (November 2012) have been 

generated and are discussed in the following sections. 

 

3.4.1 Flow regime before and after proposed development during pre-monsoon (March 

2012) 

 

The software has been run for 15 days continuously representing spring and neap tide 

conditions for both the cases of before development as well as after development and the 

predicted results are discussed below:    

 

a). Neap tide condition-slack-1(LLW) 

The tides during slack-1 for neap tide condition before and after proposed development are 

shown in Fig A2.1 and Fig.A2.2 respectively. The maximum water level is about 3.44 m at 

the existing LNG jetty head and no significant change in the water levels after development 

is noticed during lowest low water condition.  

 

The currents during slack-1 for neap tide condition before and after proposed development 

are shown in Fig A2.3 and Fig.A2.4 respectively. It can be seen that the maximum current 

speed is about 0.36 m/sec at the existing LNG jetty head and no significant change in the 

flow regime after development during lowest low water condition.  

 

Fig.A2.33 shows the difference in current speed before and after proposed development. It 

can be observed that there is an increase in current speed of the order of 0.04 m/s to 0.16 

m/s across the proposed standby LNG jetty head location. 

 

b). Neap tide condition-peak flood (PF) 

The tides during neap tide PF condition before and after proposed development are shown 

in Fig A2.5 and Fig.A2.6 respectively. It can be seen that the maximum water level is about 

4.82 m at the existing LNG jetty head and no significant change in the water levels is 

observed after development during peak flood water condition.  
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The currents during neap tide PF condition before and after proposed development activities 

are shown in Fig A2.7 and Fig.A2.8 respectively. It can be observed that flow is towards 

north direction. It can be seen that the maximum current speed in the basin is about 0.75 

m/sec after the development and there is no significant change in the flow regime.   

 

Fig.A2.34 shows the difference in current speed due to proposed development activities. It 

can be seen that there is an increase in current speed of the order of 0.04 m/s to 0.16 m/s 

across the proposed standby LNG jetty head location due to the development. 

 

c). Neap tide condition- highest high water (slack-2) (HHW) 

The tides during slack-2 for neap tide HHW condition before and after proposed 

development are shown in Fig A2.9 and Fig.A2.10 respectively. It can be seen that the 

maximum water level is about 6.17 m at existing LNG jetty head and no significant change 

in the water levels after development during lowest low water condition.  

 

The currents during slack-2 for neap tide HHW condition before and after proposed 

development activities are shown in Fig.A2.11 and Fig.A2.12 respectively.  It can be seen 

that the maximum current speed is about 0.45 m/sec at the existing LNG jetty head and the 

flow direction is north.  

 

Fig.A2.35 shows the difference in current speed due to proposed dredging activities near 

existing LNG jetty head.  It can be observed that there is an increase in current speed of the 

order of 0.04 m/s to 0.16 m/s across the proposed standby LNG jetty head location due to 

the development. 

  

d). Neap tide condition- peak ebb (PE) 

The tides during neap tide PE condition before and after proposed development are shown 

in Fig A2.13 and Fig.A2.14 respectively. It can be seen that the maximum water level is 

about 5.23 m at existing LNG jetty head and no significant change in the water levels is 

observed after development. 

 

The currents during neap tide PE condition before and after proposed development are 

shown in Fig.A2.15 and Fig.A2.16 respectively.  It can be observed that the flow pattern is 
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towards south direction with a slight tilt towards east. It can be seen that the maximum 

current speed is about 0.6 m/sec at the existing LNG jetty head after development. 

 

Fig.A2.36 shows the difference in current speed due to proposed development activities.  It 

can be observed that there is an increase in current speed of the order of 0.04 m/s to 0.16 

m/s across the proposed standby LNG jetty head location due to the development. 

 

e). Spring tide condition-slack-1(LLW) 

The tides during slack-1 for spring tide condition before and after proposed development in 

the area are shown in Fig A2.17 and Fig.A2.18 respectively. It can be seen that the 

maximum water level is about 3.365 m at existing LNG jetty head and no significant change 

in the water levels after development during lowest low water condition.  

The currents during slack-1 for spring tide condition before and after proposed development 

are shown in Fig.A2.19 and Fig.A2.20 respectively. It can be seen that the maximum current 

speed is about 0.18 m/sec at the existing LNG jetty head and no significant change in the 

flow regime after development activities during lowest low water condition. The current 

direction is northwards. 

 

Fig.A2.37 shows the difference in current speed between before and after development 

activities.  It can be observed that there is an increase in current speed of the order of 0.04 

m/s to 0.16 m/s across the proposed standby LNG jetty head location due to the 

development. 

  

f). Spring tide condition-peak flood (PF) 

The tides during spring tide PF condition before and after proposed development are shown 

in Fig A2.21 and Fig.A2.22 respectively. It can be seen that the maximum water level is 

about 6.01 m at existing LNG jetty head and no significant change in the water levels after 

development during lowest low water condition.  

 

The currents during spring tide PF condition before and after proposed development are 

shown in Fig.A2.23 and Fig.A2.24 respectively. It can be observed that flow is towards north 

direction. It can be seen that the maximum current speed in the proposed dredged area is 

about 0.57 m/sec after the development and there is no significant change in the flow 
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regime around Existing LNG jetty head.   

 

Fig.A2.38 shows the difference in current speed due to proposed development activities.  It 

can be observed that there is an increase in current speed of the order of 0.04 m/s to 0.16 

m/s across the proposed standby LNG jetty head location due to the development. 

  

g).Spring tide condition-highest high water (slack-2) (HHW) 

The tides during spring tide HHW condition before and after proposed development are 

shown in Fig A2.25 and Fig.A2.26 respectively. It can be seen that the maximum water level 

is about 8.55 m at existing LNG jetty head and not much significant change in the water 

levels after development during HHW condition.  

 

The currents during slack-2 for spring tide condition before and after proposed development 

are shown in Fig.A2.27 and Fig.A2.28 respectively.  It can be seen that the maximum 

current speed is about 0.83 m/sec at the jetty head after development and the flow direction 

is north. 

 

Fig.A2.39 shows the difference in current speed due to proposed development activities.  It 

can be observed that there is an increase in current speed of the order of 0.04 m/s to 0.16 

m/s across the proposed standby LNG jetty head location due to the development. 

 

h). Spring tide condition-peak ebb (PE) 

The tides during spring tide PE condition before and after development are shown in Fig 

A2.29 and Fig.A2.30 respectively. It can be seen that the maximum water level is about 6.75 

m at jetty head and no significant change in the water levels after development during PE 

water condition.  

 

The currents during spring PE condition before and after development are shown in 

Fig.A2.31 and Fig.A2.32 respectively.  It can be observed that the flow pattern is changed 

and the flow is towards south direction. It can be seen that the maximum current speed is 

about 1.9 m/sec at the jetty after the proposed development activities.  

 

Fig.A2.40 shows the difference in current speed due to proposed development.  It can be 
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observed that there is an increase in current speed of the order of 0.04 m/s to 0.16 m/s 

across the proposed standby LNG jetty head location due to the development. 

  

i). Impact on flow regime and flow circulation in the proposed basin 

The model has been run for 15 days continuously for predicting the impact on flow regime 

and circulation for various hydrodynamic tidal conditions due to the proposed development / 

augmentation of marine facilities. Fig.A2.41 (a) and Fig.A2.41 (b) show the variation of 

currents at different locations (Fig.A1.14) in the region around the LNG jetty heads before 

and after proposed development activities. It can be seen that there is very little 

(insignificant) impact on current regime in general. The changes in the flow regime (in the 

values of currents) are mainly local as discussed at length in the above sections.  

 

3.4.2 Flow regime before and after proposed development during post-monsoon  

         (November 2011) 

 

a). Neap tide condition-slack-1(LLW) 

The tides during neap tide LLW condition before and after development are shown in Fig 

A3.1 and Fig.A3.2 respectively. It can be seen that the maximum water level is about 3.82 m 

at existing LNG jetty head and not much significant change in the water levels after 

development during LLW tide condition.  

 

The currents during slack-1 for neap tide condition before and after development are shown 

in Fig.A3.3 and Fig.A3.4 respectively. It can be seen that the maximum current speed is 

about 0.32 m/sec in the existing LNG jetty head area and there is no significant change in 

the flow regime after the development during lowest low water condition. The flow direction 

is northwards.  

 

Fig.A3.33 shows the difference in current speed between before and after development. It 

can be observed that there is increase in current speed of the order of 0.1 m/s to 0.2 m/s at 

the proposed standby LNG jetty head area due to the proposed development activities.  
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b). Neap tide condition-peak flood (PF) 

The tides during neap tide PF condition before and after development are shown in Fig A3.5 

and Fig.A3.6 respectively. It can be seen that the maximum water level is about 6.03 m at 

existing LNG jetty head and no significant change in the water levels after development 

during PF water condition.  

 

The currents during neap tide PF condition before and after development are shown in 

Fig.A3.7 to Fig.A3.8 respectively. It is observed that flow is towards north direction. The 

maximum current speed at the existing LNG jetty head region is about 0.5 m/sec after the 

development and there is no significant change in the flow regime due to the proposed 

development. 

 

Fig.A3.34 shows the difference in current speed due to proposed development and 

augmentation of marine facilities. It can be observed that there is increase in current speed 

of the order of 0.1 m/s to 0.2 m/s at the proposed standby LNG jetty head area due to the 

proposed development activities.  

 

c). Neap tide condition- highest high water (slack-2) (HHW) 

The tides during neap tide HHW condition before and after development are shown in Fig 

A3.9 and Fig.A3.10 respectively. It can be seen that the maximum water level is about 5.27 

m at existing LNG jetty head and no significant change in the water levels after development 

during HHW water condition.  

 

The currents during slack-2 for neap tide condition before and after development are shown 

in Fig.A3.11 to Fig.A3.12 respectively.  It can be seen that the maximum current speed is 

about 0.42 m/sec in the existing LNG jetty head region and the direction remains 

northwards. 

 

Fig.A3.35 shows the difference in current speed due to proposed development activities 

around the Existing LNG jetty head.  It can be observed that there is increase in current 

speed of the order of 0.1 m/s to 0.2 m/s at the proposed standby LNG jetty head area due to 

the proposed development activities.  

 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-19



 
 

Revision No: 1 
Vimta Laboratories Ltd., Hyderabad Modeling of flow regime for the proposed 

development Page No  11 

 

d). Neap tide condition-peak ebb (PE): 

The tides during neap tide PE condition before and after development are shown in Fig 

A3.13 and Fig.A3.14 respectively. It can be seen that the maximum water level is about 4.96 

m at existing LNG jetty head and no significant change in the water levels after development 

during PE water condition.  

 

The currents during neap tide PE condition before and after development are shown in 

Fig.A3.15 to Fig.A3.16 respectively. It can also be observed that the flow pattern has 

changed and flow is towards south direction. It can be seen that the maximum current speed 

is about 1.5 m/sec after development. 

Fig.A3.36 shows the difference in current speed due to proposed development activities 

around the existing LNG jetty head.  It can be observed that there is increase in current 

speed of the order of 0.1 m/s to 0.2 m/s at the proposed standby LNG jetty head area due to 

the proposed development activities.  

 

e). Spring tide condition-slack-1(LLW): 

The tides during spring tide LLW condition before and after proposed dredging activities are 

shown in Fig A3.17 and Fig.A3.18 respectively. It can be seen that the maximum water level 

is about 3.57 m at existing LNG jetty head and no significant change in the water levels after 

development during LLW water condition.  

The currents during slack-1 for spring tide condition before and after proposed development 

are shown in Fig.A3.19 to Fig.A3.20 respectively. It can be seen that the maximum current 

speed is about 0.32 m/sec at the existing LNG jetty head. It is also evident that there is no 

significant change in the flow regime after development during lowest low water condition 

and the flow direction is northwards. 

 

Fig.A3.37 shows the difference in current speeds before and after proposed development.  It 

can be observed that there is increase in current speed of the order of 0.1 m/s to 0.2 m/s at 

the proposed standby LNG jetty head area due to the proposed development activities.  
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f). Spring tide condition-peak flood (PF) 

The tides during spring tide PF condition before and after development are shown in Fig 

A.5.21 and Fig.A3.22 respectively. The maximum water level is about 5.95 m at existing 

LNG jetty head and there is no significant change in the water levels after development 

during PF water condition.  

 

The currents during spring tide PF condition before and after proposed development are 

shown in Fig.A3.23 to Fig.A3.24 respectively. It can be observed that flow remains towards 

north direction. It can be seen that the maximum current speed in the basin is about 0.63 

m/sec after the development. It can be seen that there is no significant change in the flow 

regime after development.  

 

Fig.A3.38 shows the difference in current speed due to the development proposed.  It can 

be observed that there is increase in current speed of the order of 0.1 m/s to 0.2 m/s at the 

proposed standby LNG jetty head area due to the proposed development activities.  

 

g). Spring tide condition- highest high water (slack-2) (HHW) 

The tides during spring tide HHW condition before and after development are shown in Fig 

A3.25 and Fig.A3.26 respectively. The maximum water level is about 7.55 m at the exisiting 

LNG jetty head and no significant change in the water levels observed after development 

during HHW water condition.  

 

The currents during slack-2 for spring tide condition before and after development are 

shown in Fig.A3.27 to Fig.A3.28 respectively.  It can be seen that the maximum current 

speed is about 0.6 m/sec in the existing LNG jetty head area and the flow direction remains 

northwards. There is no significant change in the currents due to development in the region. 

 

Fig.A3.39 shows the difference in current speed due to proposed developments. It can be 

observed that there is increase in current speed of the order of 0.1 m/s to 0.2 m/s at the 

proposed standby LNG jetty head area. 
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h). Spring tide condition-peak ebb (PE): 

The tide levels during spring tide PE condition before and after development are shown in 

Fig A3.29 and Fig.A3.30 respectively. It can be seen that the maximum water level is about 

6.42 m at the existing LNG jetty head area and no significant change in the water levels 

after development during PE water condition.  

 

The currents during spring tide PE condition before and after development are shown in 

Fig.A3.31 to Fig.A3.32 respectively.  It can be observed that the flow direction is towards 

south. It can be seen that the current speed is about 0.66 m/sec att he existing LNG jetty 

head area and no significant change in the currents observed in the region. 

 

Fig.A3.40 shows the difference in current speed due to proposed development.  It can be 

observed that there is increase in current speed of the order of 0.1 m/s to 0.2 m/s at the 

proposed standby LNG jetty head area due to the proposed development activities.  

 

i). Impact on flow regime and flow circulation in the proposed basin 

The model has been run for 15 days continuously for predicting the impact on flow regime 

and circulation for various hydrodynamic tidal conditions due to the proposed development / 

augmenting of marine facilities. Fig.A3.41 (a) and Fig.A3.41 (b) shows the variation of 

currents at different observation location points (Fig.A1.14) in the region before and after 

development. It can be seen that there is no impact on current regime in general. The 

changes in the flow regime are local and do not have any significant effect on the overall 

domain. 
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4.    SEDIMENT TRANSPORT MODELING 

 

4.1 Numerical approach to sediment (cohesive and non-cohesive) transport modeling 

studies 

  

This chapter presents the setting up of sediment transport model and simulation of the existing 

sediment transport conditions for estimating the sediment deposition for various hydro-dynamic 

and oceanographic conditions. 

 

As with the flow modeling described in the previous chapter, a critical step in applying a 

numerical model of sediment transport is the process of model verification. Whereas data sets 

against which to calibrate and validate the flow model are relatively straightforward to obtain, 

collection of data to validate a sediment transport model is typically more difficult. The sediment 

transport studies are aimed at indicating the likely tendency in the bed levels (i.e. erosion and/or 

deposition) as a result of the engineering developments rather than the quantities involved. This 

approach is, however, still valid for confirming the sediment erosion/deposition at various 

locations. 

 

The principal aim of these studies was to assess the total (Cohesive and Non-Cohesive) 

sediment load getting deposited in the study area and to find out any changes in these values 

due to the proposed development. Accordingly the simulation runs were carried out with a 

sand/fine silt/mud transport which was appropriate for the conditions in these areas. 

 

4.2 Available data pertaining to the morphological assessment 

 

Data which was made available in the present study to provide input to the morphological 

studies comprised the following: 

� Bathymetry data for the domain 

� Suspended sediment concentration in the river 

� Bed sediment grain size and settling velocities. 

This information was used to specify the initial distribution of sand/silt/mud (limiting it to the 

intertidal areas) in the numerical modeling simulations. 
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4.3 Sediment transport simulation 

 

Simulation of sediment transport in the study area (Fig.A2.1) was carried out with the Hydrodyn-

SEDSOFT model for various tide conditions during pre-monsoon (March 2012) and post-

monsoon (November 2012) seasons. Hydrodyn-SEDSOFT is a 2D sediment transport model 

(Cohesive and non-Cohesive) and predicts the process of erosion, transport and deposition of 

sediment.  

 

Hydrodyn-SEDSOFT was driven with the neap and spring tide hydrodynamic flow file and using 

standard parameters which describe the erosion and settling characteristics of the sediment. 

Simulation runs were carried by specifying sediment composition in the shallower (intertidal) 

zones where the tide induced bed shear stress was relatively low. 

 

Following simulation of the sediment transport under existing conditions, the model was 

adjusted to include the effects of the bathymetry changes due to proposed development. 

 

4.3.1 Sediment erosion before and after development during pre-monsoon (Mar 2012) 

 

The model results for instantaneous rate of sediment erosion before and after development for 

pre-monsoon (March 2011) are presented in Fig.A4.1 - Fig.A4.16. The figures represent the 

predicted erosion values for different tidal condition, viz. lowest low water (LLW), peak flood 

(PF), highest high water (HHW) and peak ebb (PE) of neap and spring tides. Fig.A4.17 to 

Fig.A4.24 show the difference in the rate of erosion for various seasons before and after 

development during LLW, PF, HHW and PE condition of neap and spring tides respectively. The 

results are discussed in subsequent sections below. 

 

4.3.1.1 Neap tide condition-slack-1 (LLW) 

 

The rate of erosion for neap tide LLW water condition before development (as existing) and 

after development are shown in Fig.A4.1 & Fig.A4.2 respectively. From the figures, it can be 

seen that the maximum erosion rate at the existing LNG jetty head area is of the order of 0.028 

kg/m2-sec both before and after development. 
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Fig.A4.17 shows the difference in the instantaneous rate of sediment erosion before and after 

proposed development. It can be observed that there is an increase in rate of sediment erosion 

of the order of 0.005 kg/m2-sec to 0.015 kg/m2-sec at the proposed standby LNG jetty head 

location. 

 

4.3.1.2 Neap tide condition-peak flood (PF) 

 

The rate of erosion for neap tide PF water condition before and after development is shown in 

Fig.A4.3 & Fig.A4.4 respectively. It can be seen that the maximum erosion rate is 0.110 kg/m2-

sec before and after development during the neap tide PF condition at the existing LNG jetty 

head area. 

Fig.A4.18 shows the difference in the instantaneous rate of sediment erosion before and after 

proposed development. It can be observed that there is an increase in rate of sediment erosion 

of the order of 0.005 kg/m2-sec to 0.03 kg/m2-sec at the proposed standby LNG jetty head 

location. 

 

4.3.1.3 Neap tide condition-highest high water (HHW) 

 

The rate of erosion for neap tide HHW water condition before and after development is shown in 

Fig.A4.5 & Fig.A4.6 respectively. It can be seen that the maximum erosion rate at the existing 

LNG jetty head area head is 0.080 kg/m2-sec before and after development  

Fig.A4.19 shows the difference in the instantaneous rate of sediment erosion before and after 

proposed development during neap tide HHW condition. It can be observed that there is an 

increase in rate of sediment erosion of the order of 0.01 kg/m2-sec to 0.03 kg/m2-sec at the 

proposed standby LNG jetty head location. 

 

4.3.1.4 Neap tide condition-peak ebb (PE) 

 

The rate of erosion for neap tide PE water condition before and after development is shown in 

Fig.A4.7 & Fig.A4.8 respectively. From the figures it can be seen that the maximum erosion rate 

at the existing LNG jetty head area head is 0.08 kg/m2-sec before and after development.  

Fig.A4.20 shows the difference in the instantaneous rate of sediment erosion before and after 

proposed development during neap tide peak ebb condition. It can be observed that there is an 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-25



 
 

Revision no: 1 
Vimta Laboratories Ltd., Hyderabad Sediment transport modeling 

Page No  17 

 

increase in rate of sediment erosion of the order of 0.01 kg/m2-sec to 0.03 kg/m2-sec at the 

proposed standby LNG jetty head location while area away from jetty head has shown a slight 

decrease in the sediment erosion rates. 

 

4.3.1.5 Spring tide condition-slack-1 (LLW) 

 

The rate of erosion for spring tide LLW water condition, before and after development is shown 

in Fig.A4.9 & Fig.A4.10 respectively. It can be seen that the maximum erosion rate at the 

existing LNG jetty head area head is 0.02 kg/m2-sec before development and 0.014 kg/m2-sec 

after development. 

Fig.A4.21 shows the difference in the instantaneous rate of sediment erosion before and after 

proposed development during spring tide LLW condition. It can be observed that there is an 

increase in rate of sediment erosion of the order of 0.005 kg/m2-sec to 0.01 kg/m2-sec at the 

proposed standby LNG jetty head location. 

 

4.3.1.6 Spring tide condition-peak flood (PF) 

 

The rate of erosion for spring tide PF water condition, before and after development is shown in 

Fig.A4.11 & Fig.A4.12 respectively. The maximum erosion rate is about 0.21 kg/m2-sec before 

and after development at the existing LNG jetty head area.   

Fig.A4.22 shows the difference in the instantaneous rate of sediment erosion before and after 

proposed development during spring tide PF condition. It can be observed that there is an 

increase in rate of sediment erosion of the order of 0.01 kg/m2-sec to 0.03 kg/m2-sec at the 

proposed standby LNG jetty head location. 

 

4.3.1.7 Spring tide condition-highest high water (HHW) 

 

The rate of erosion for spring tide HHW water condition, before and after development is shown 

in Fig.A4.13 & Fig.A4.14 respectively. It can be seen that the maximum erosion rate in the 

existing LNG jetty head area is of the order of 0.2 kg/m2-sec before and after development. 

Fig.A4.23 shows the difference in the instantaneous rate of sediment erosion before and after 

proposed development during spring tide HHW condition. It can be observed that there is an 

increase in rate of sediment erosion of the order of 0.03 kg/m2-sec at the proposed standby 
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LNG jetty head location. 

 

4.3.1.8 Spring tide condition-peak ebb (PE) 

 

The rate of erosion for spring tide PE water condition, before and after development is shown in 

Fig.A4.15 & Fig.A4.16 respectively. From the figures it can be seen that the maximum erosion 

rate is 0.21 kg/m2-sec before and after development at the existing LNG jetty head area. 

Fig.A4.24 shows the difference in the instantaneous rate of sediment erosion before and after 

proposed development during spring tide PE condition. It can be observed that there is an 

increase in rate of sediment erosion of the order of 0.03 kg/m2-sec at the proposed standby 

LNG jetty head location. 

 

It can be seen that there is no change in the rate of erosion at the existing LNG jetty head area 

but the changes are around the proposed standby LNG jetty head and its alignment. It is more 

pronounced comparatively during LLW and PE condition of the tides. The comparison of 

sediment erosion before and after the development at different locations around the existing 

LNG jetty head area is shown in Fig.A4.25 (a) and Fig.A4.25 (b). (The location points are shown 

in Fig.A1.14). Though there is a slight variation in the erosion values at and around the 

proposed standby LNG jetty head area, the phenomena seem to be very much localized and 

there is no significant change observed in the whole domain.  

 

4.3.2 Sediment deposition before and after development during pre-monsoon (Mar 2012) 

 

The model results for instantaneous rate of sediment deposition for pre-monsoon before and 

after development are presented in Fig.A5.1 - Fig.A5.16.  The figures represent the deposition 

values for different tidal condition, viz. lowest low water (LLW), peak flood (PF), highest high 

water (HHW) and peak ebb (PE) of neap and spring tides. Fig.A5.17 - Fig.A5.24 show the 

difference in rate of deposition for various tidal condition before and after development during 

LLW, PF. HHW and PE of neap and spring tide conditions respectively. The results are 

discussed in detail below. 
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4.3.2.1 Neap tide condition-slack-1 (LLW) 

 

The rate of deposition for neap tide LLW water condition before and after development is shown 

in Fig.A5.1 & Fig.A5.2 respectively. It can be seen that the deposition rate is minimum and is in 

the range of 0 - 0.0132 kg/m2-sec at the existing as well as proposed standby LNG jetty head 

areas before and after development. 

 

4.3.2.2 Neap tide condition-peak flood (PF) 

 

The rate of deposition for neap tide PF water condition before and after development is shown 

in Fig.A5.3 & Fig.A5.4 respectively. It can be seen that the deposition rate is minimum / 

negligible in the region of existing LNG jetty head area and is in the range of 0 - 0.009 kg/m2-

sec at the proposed standby LNG jetty head area after development. 

 

4.3.2.3 Neap tide condition-highest high water (HHW) 

 

The rate of deposition for neap tide HHW water condition before and after development is 

shown in Fig.A5.5 & Fig.A5.6 respectively. The deposition rate in the existing LNG jetty head 

area is observed to be nil where as it is about 0.009 kg/m2-sec at the proposed standby LNG 

jetty head area after development. 

 

4.3.2.4 Neap tide condition-peak ebb (PE) 

 

The rate of deposition for neap tide PE water condition, before and after development is shown 

in Fig.A5.7 & Fig.A5.8 respectively. It can be seen that the deposition rate in the existing LNG 

jetty head area and at the proposed standby LNG jetty head area is minimum and is of the order 

of 0.01 kg/m2-sec both before and after development. 

 

4.3.2.5 Spring tide condition-slack-1 (LLW) 

 

The rate of deposition for spring tide LLW water condition before and after development is 

shown in Fig.A5.9 & Fig.A5.10 respectively. The deposition rate in the existing LNG jetty head 

area and at the proposed standby LNG jetty head area is observed to be small and is about 
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0.012 kg/m2-sec. 

 

4.3.2.6 Spring tide condition-peak flood (PF) 

 

The rate of deposition for springtide PF water condition before and after development is shown 

in Fig.A5.11 & Fig.A5.12 respectively. It can be seen that the deposition rate at the proposed 

standby LNG jetty head area is about 0.01 kg/m2-sec where as the existing LNG jetty is 

unaffected. 

 

4.3.2.7 Spring tide condition-highest high water (HHW) 

 

The rate of deposition for spring tide HHW water condition before and after development is 

shown in Fig.A5.13 & Fig.A5.14 respectively. The deposition rate in the existing LNG jetty head 

area is nil where as at the proposed standby LNG jetty head area it is about  0.011 kg/m2-sec 

after development. 

 

4.3.2.8 Spring tide condition-peak ebb (PE) 

 

The rate of deposition for spring tide PE water condition before and after development is shown 

in Fig.A5.15 & Fig.A5.16 respectively. It can be seen that the deposition rate is minimum and is 

in the range of 0 - 0.0132 kg/m2-sec both before and after development. 

 

Fig.A5.17 – Fig.A5.24 show the difference in rate of deposition before and after development. It 

can be seen that there is a change in the deposition rate due to the proposed development 

specifically at the existing LNG jetty head area. The comparison of sediment deposition before 

and after development at different location points (given in Fig.A1.14) in the area is shown in 

Fig.A5.25 (a) and Fig.A5.25 (b). It can be seen that, though there is a slight increase in rate of 

deposition in some areas in the domain, it is very much localized and no significant change in 

deposition over the larger domain is noticed. 

 

4.3.3 Sediment erosion before and after development during post-monsoon (Nov 2012) 

 

The model predicted values for the rate of erosion during post-monsoon (November 2012) are 
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discussed below. 

 

4.3.3.1 Neap tide condition-slack-1 (LLW) 

 

The rate of erosion for neap tide LLW condition before and after development is shown in 

Fig.A6.1 & Fig.A6.2 respectively. It can be seen that the erosion rate in the existing LNG jetty 

head area is about 0.040 kg/m2-sec both before and after development.  

 

4.3.3.2 Neap tide condition-peak flood (PF) 

 

The rate of erosion for neap tide PF water condition before and after development is shown in 

Fig.A6.3 & Fig.A6.4 respectively. It can be seen that the erosion rate in the existing LNG jetty 

head area is varying between 0.03 to 0.11 kg/m2-sec both before and after development.  

 

4.3.3.3 Neap tide condition-highest high water (HHW) 

 

The rate of erosion for neap tide HHW water condition before and after development is shown in 

Fig.A6.5 & Fig.A6.6 respectively. It can be seen that the erosion rate in the existing LNG jetty 

head area is of the order of 0.0980 kg/m2-sec both before and after development. There is no 

significant change in the rates of erosion after development. 

 

4.3.3.4 Neap tide condition-peak ebb (PE) 

 

The rate of erosion for neap tide PE water condition before and after development is shown in 

Fig.A6.7 & Fig.A6.8 respectively. It can be seen that the erosion rate in the existing as well as 

proposed standby LNG jetty head areas is varying between 0.0 to 0.090 kg/m2-sec both before 

and after development.  

 

4.3.3.5 Spring tide condition-slack-1 (LLW) 

 

The rate of erosion for spring tide LLW water condition before and after development is shown 

in Fig.A6.9 & Fig.A6.10 respectively. It can be seen that the erosion rate in the existing LNG 

jetty head area is about 0.0350 kg/m2-sec both before and after development. A similar erosion 
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rate is observed at the proposed standby LNG jetty head area also after the development. 

 

4.3.3.6 Spring tide condition-peak flood (PF) 

 

The rate of erosion for spring tide PF water condition before and after development is shown in 

Fig.A6.11 & Fig.A6.12 respectively. It can be seen that the instantaneous rate of erosion in the 

existing LNG jetty head area is about 0.230 kg/m2-sec; both before and after development. A 

similar erosion rate is observed at the proposed standby LNG jetty head area also after the 

development. 

 

4.3.3.7 Spring tide condition-highest high water (HHW) 

 

The rate of erosion for spring tide HHW water condition before and after development is shown 

in Fig.A6.13 & Fig.A6.14 respectively. It can be seen that the instantaneous rate of erosion in 

the existing LNG jetty head area is about 0.180 kg/m2-sec; both before and after development. 

A similar erosion rate is observed at the proposed standby LNG jetty head area also after the 

development. 

 

 

4.3.3.8 Spring tide condition-peak ebb (PE) 

 

The rate of erosion for spring tide PE water condition before and after development is shown in 

Fig.A6.15 & Fig.A6.16 respectively. It can be seen that the instantaneous rate of erosion in the 

existing LNG jetty head area varies between 0.02 to 0.170 kg/m2-sec both before and after 

development. A similar erosion rate is observed at the proposed standby LNG jetty head area 

also after the development. 

 

Fig.A6.17 - Fig.A6.24 show the erosion difference before and after development respectively for 

different tidal conditions. It can be seen that there is a change in the rate of erosion after 

development at the proposed standby LNG jetty head area. The comparison of sediment 

erosion before and after development at different location points (Fig.A1.14) around the existing 

and proposed standby LNG jetties is shown in Figs.A6.25 (a) and (b). It can be seen that the 

variations are small in magnitude and can be considered not very significant and the variations 
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are very much localized and do not affect the larger domain. 

 

4.3.4 Sediment deposition before and after development during post-monsoon (Nov 

2012) 

 

The model predicted values for the rate of deposition during post-monsoon (November 2012) 

are discussed below. 

 

4.3.4.1 Neap tide condition-slack-1 (LLW) 

 

The rate of deposition for neap tide LLW water condition before and after development is shown 

in Fig.A7.1 & Fig.A7.2 respectively. It can be seen that the deposition rate in the existing as well 

as proposed standby LNG jetty head areas is varying between 0.0 to 0.009 kg/m2-sec both 

before and after development.  

 

4.3.4.2 Neap tide condition-peak flood (PF) 

 

The rate of deposition for neap tide PF water condition before and after development is shown 

in Fig.A7.3 & Fig.A7.4 respectively. It can be seen that the deposition rate in the existing LNG 

jetty head area has not changed. The rate of deposition at the proposed standby LNG jetty head 

area is of the order of 0.0176 kg/m2-sec after development.  

 

4.3.4.3 Neap tide condition-highest high water (HHW) 

 

The rate of deposition for neap tide HHW water condition before and after development is 

shown in Fig.A7.5 & Fig.A7.6 respectively. It can be seen that the deposition rate in the existing 

LNG jetty head area is varying between 0.0 to 0.0132 kg/m2-sec before and after development. 

The rate of deposition at the proposed standby LNG jetty head area is of the order of 0.0132 

kg/m2-sec after development. 
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4.3.4.4 Neap tide condition-peak ebb (PE) 

 

The rate of deposition for neap tide PE water condition before and after development is shown 

in Fig.A7.7 & Fig.A7.8 respectively. It can be seen that the deposition rate in the existing LNG 

jetty head area is varying between 0.0088 to 0.0132 kg/m2-sec both before and after the 

proposed development. The rate of deposition at the proposed standby LNG jetty head area is 

of the order of 0.0132kg/m2-sec after development. 

 

4.3.4.5 Spring tide condition-slack-1 (LLW) 

 

The rate of deposition for spring tide LLW water condition before and after development is 

shown in Fig.A7.9 & Fig.A7.10 respectively. It can be seen that the deposition rate in the 

existing LNG jetty head area is varying between 0.0 to 0.0132 kg/m2-sec both before and after 

development. The rate of deposition at the proposed standby LNG jetty head area is of the 

order of 0.0132 kg/m2-sec after development. 

 

4.3.4.6 Spring tide condition-peak flood (PF) 

 

The rate of deposition for spring tide PF water condition before and after development is 

graphically shown in Fig A7.11 & Fig.A7.12 respectively. It can be seen that there is no change 

in deposition rate in the existing LNG jetty head area before and after development. The rate of 

deposition at the proposed standby LNG jetty head area is of the order of 0.0132 kg/m2-sec 

after development. 

 

4.3.4.7 Spring tide condition-highest high water (HHW) 

 

The rate of deposition for spring tide HHW water condition before and after development is 

shown in Fig.A7.13 & Fig.A7.14 respectively. It can be seen that there is no change in the 

deposition rate in the existing LNG jetty head area before and after development. The rate of 

deposition at some parts of the proposed standby LNG jetty head area is of the order of 0.0132 

kg/m2-sec after development.  
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4.3.4.8 Spring tide condition-peak ebb (PE) 

 

The rate of deposition for spring tide PE water condition before and after development is shown 

in Fig.A7.15 & Fig A7.16 respectively. It can be seen that the deposition rate in the existing LNG 

jetty head area and channel area is varying between 0.0 to 0.0132 kg/m2-sec both before and 

after development. The rate of deposition at the proposed standby LNG jetty head area is of the 

order of 0.0132 kg/m2-sec after development.  

 

Fig.A7.17 – Fig.A7.24 show the deposition difference between before and after proposed 

development at the existing as well as proposed standby LNG jetty head areas. It can be seen 

that there is a change in the instantaneous rate of deposition in the area after the proposed 

development. No significant change in the rate of deposition noticed in the rest of the domain. 

The comparison of the rates of sediment deposition before and after development at different 

location points around the existing LNG jetty head area (Fig.A1.14) is shown in Fig.A7.25 (a) 

and (b).  

From the figures it can be seen that there is some impact on flow/sediment dynamics after 

proposed development but it is not very significant and mostly of localized nature. 

  

The actual degree of erosion that would occur over a length of time will depend on the net rate 

of erosion/deposition over that time. Hence, the exact quantity of erosion or deposition may not 

be predicted accurately from the instantaneous rates. However, the bed level changes 

calculated based on the summation of instantaneous rates of erosion/deposition in the domain 

due to the proposed development indicate the likely scenario of changes in the domain.  

 

4.4 Morphological changes 

 

The model has been run continuously for 15 days taking account of neap and spring tide 

conditions for various seasons and the morphological changes due to erosion and deposition in 

the domain after the proposed development. The results are shown graphically. 

 

Fig.A8.1 gives the bed level after 15 days before development and Fig.8.2 gives the bed level 

after development in the pre-monsoon period (March 2012).  

 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-34



 
 

Revision no: 1 
Vimta Laboratories Ltd., Hyderabad Sediment transport modeling 

Page No  26 

 

Fig.A8.3 gives the difference in the bed levels before and after development in the domain. It 

can be seen that the bed level changes are limited to the proposed standby jetty location only 

due to the development. 

 

Figs.A8.4 (a) and (b) give the comparison of bed levels before and after development at various 

observation location points set up around the existing as well as proposed standby LNG jetties. 

Here again it can be observed that there is no significant difference in the bed level changes 

due to the development in the domain and it is mostly localized to the proposed standby LNG 

jetty only. 

The variation of bed level -- resultant of erosion and deposition over 15 days – is found to be a 

maximum value of the order of 0.04 m to 0.05 m in the vicinity of proposed standby LNG jetty 

head area during this pre-monsoon period ( March 2012) 

  

Fig.A9.1 gives the bed level after 15 days before development and Fig.9.2 gives the bed level 

after fifteen days after development in the post-monsoon period (November 2012).  

 

Fig.A9.3 gives the difference in the bed levels before and after development in the domain. Here 

also, it can be seen that the bed level changes are limited to the proposed standby jetty location 

only due to the development. 

 

Figs.A9.4 (a) and (b) give the comparison of bed levels before and after development at various 

observation location points set up around the existing as well as proposed standby LNG jetties. 

Here again it can be observed that there is no significant difference in the bed level changes 

due to the development in the domain and it is mostly localized to the proposed standby LNG 

jetty only. 

 

The variation of bed level -- resultant of erosion and deposition over 15 days – is found to be a 

maximum value of the order of 0.03m to 0.04 m in the vicinity of proposed standby LNG jetty 

head area during this post monsoon period (November 2012) 
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5.   CONCLUSIONS AND RECOMMENDATIONS 

 

Based on the modeling study carried out to evaluate the flow regime and sedimentation 

processes due to the proposed development of marine facilities (installing a standby LNG Jetty 

south of the existing LNG jetty) at Dahej, the following conclusions can be drawn: 

 

Hydrodyn-FLOSOFT and SEDSOFT modules have been used for predicting the impact on flow 

dynamics, morphological changes and coastline changes due to marine facility development. 

 

Hydrodynamic Modeling: 

 

• The model generated tides are comparable to actual observations at the vicinity of proposed 

development at PETRONET LNG Jetty. 

• The model has been run for various tidal conditions to study the hydrodynamic behavior and 

flow regime in and around the proposed development. 

• For all the tidal conditions and with the proposed development considered, the impact on the 

flow regime is minimal and there seems to be no significant difference in the tides and 

velocities in the domain due to proposed development. 

• The changes in the flow regime for various tidal conditions before and after the proposed 

development are found to be negligible.  

 

Sediment Transport Modeling: 

 

• Minor changes in the sedimentation processes for all tidal conditions seem to be present 

due to the proposed development. 

• The accumulation of sand/silt/mud predicted in the vicinity of proposed standby LNG jetty is 

around 3 to 5 cm over a period of 15 days. 

• The changes in the sedimentation processes for all tidal conditions due to the development 

activities are not significant enough to cause any appreciable change in the bed levels and 
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sediment concentration in other parts of the domain except at the proposed standby LNG 

jetty 

• The development activities do not seem to affect the flow regime and morphology in the rest 

of the study area in general.  
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Fig.A1.1: Study domain showing existing  LNG jetty and other installations in the study domain -
(before development) 
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Fig.A1.2: Study domain with the proposed standby LNG jetty and other existing installations in 
the study domain - ( after development) 
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Fig.A1.3: Terrain features of the study domain ( Before development) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-40



�

�

Revision No: 1 
Vimta Laboratories Ltd., Hyderabad Annexure - I 

Page No  32 

�

 

Fig.A1.4: Terrain features of the study domain ( After development)   
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Fig.A1.5: Computational grid of the study domain – (Before development) 
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Fig.A1.6: Computational grid of the study domain – (After development) 
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Fig.A1.7: Interpolated depth contours – (Before development) 
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Fig.A1.8: Interpolated depth contours – (After development) 

 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-45



�

�

Revision No: 1 
Vimta Laboratories Ltd., Hyderabad Annexure - I 

Page No  37 

�

 

 

Fig.A1.9: Chezy’s coefficients - (Before development) 

 

 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-46



�

�

Revision No: 1 
Vimta Laboratories Ltd., Hyderabad Annexure - I 

Page No  38 

�

 

 

 

Fig.A1.10: Chezy’s coefficients - (After development) 
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Fig.A1.11:Boundary tides 
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Fig.A1.12: Comparison of predicted and observed tides. 
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Fig.A1.13: Comparison of predicted and observed currents. 
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Fig.A1.14: Location of observation points around the proposed breakwater 
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Fig.A3.1 Simulated tides before development (at 08/11/2012 06:00hr) during neap tide 

(LLW) 
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Fig.A3.2 Simulated tides after development (at 08/11/2012 06:00hr) during neap tide 

(LLW) 
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Fig.A3.3 Simulated currents before development (at 08/11/2012 06:00hr) during neap tide 

(LLW) 
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Fig.A3.4 Simulated currents after development (at 08/11/2012 06:00hr) during neap tide 

(LLW) 
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Fig.A3.5 Simulated tides before development (at 08/11/2012 09:00hr) during neap tide 

(Peak Flood) 
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Fig.A3.6 Simulated tides after development (at 08/11/2012 09:00hr) during neap tide 

(Peak Flood) 
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Fig.A3.7 Simulated currents before development (at 08/11/2012 09:00hr) during neap tide 

(Peak Flood) 
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Fig.A3.8 Simulated currents after development (at 08/11/2012 09:00hr) during neap tide 

(Peak Flood) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-61



�

�

Revision No: 1 
Vimta Laboratories Ltd., Hyderabad Annexure - III 

Page No  92 

�

 
Fig.A3.9  Simulated tides before development (at 08/11/2012 11:00hr) during neap tide 

(HHW) 
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Fig.A3.10 Simulated tides after development (at 08/11/2012 11:00hr) during neap tide 

(HHW) 
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Fig.A3.11 Simulated currents before development (at 08/11/2012 11:00hr) during neap 

tide (HHW) 
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Fig.A3.12  Simulated currents after development (at 08/11/2012 11:00hr) during neap tide 

(HHW) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-65



�

�

Revision No: 1 
Vimta Laboratories Ltd., Hyderabad Annexure - III 

Page No  96 

�

 
Fig.A3.13 Simulated tides before development (at 08/11/2012 14:00hr) during neap tide 

(Peak EBB) 
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Fig.A3.14  Simulated tides after development (at 08/11/2012 14:00hr) during neap tide 

(Peak EBB) 
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Fig.A3.15 Simulated currents before development (at 08/11/2012 14:00hr) during neap 

tide (Peak EBB) 
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Fig.A3.16  Simulated currents after development (at 08/11/2012 14:00hr) during neap tide 

(Peak EBB) 
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Fig.A3.17 Simulated tides before development (at 14/11/2012 22:00hr) during spring tide 

(LLW) 
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Fig.A3.18 Simulated tides after development (at 14/11/2012 22:00hr) during spring tide 

(LLW) 
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Fig.A3.19 Simulated currents before development (at 14/11/2012 22:00hr) during spring 

tide (LLW) 
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Fig.A3.20 Simulated currents after development (at 14/11/2012 22:00hr) during spring tide 

(LLW) 
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Fig.A3.21 Simulated tides before development (at 15/11/2012 03:00hr) during spring tide 

(Peak Flood) 
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Fig.A3.22 Simulated tides after development (at 15/11/2012 03:00hr) during spring tide 

(Peak Flood) 
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Fig.A3.23 Simulated currents before development (at 15/11/2012 03:00hr) during spring 

tide (Peak Flood) 
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Fig.A3.24 Simulated currents after development (at 15/11/2012 03:00hr) during spring tide 

(Peak Flood) 
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Fig.A3.25 Simulated tides before development (at 15/11/2012 05:00hr) during spring tide 

(HHW) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-78



�

�

Revision No: 1 
Vimta Laboratories Ltd., Hyderabad Annexure - III 

Page No  109 

�

 
Fig.A3.26 Simulated tides after development (at 15/11/2012 05:00hr) during spring tide 

(HHW) 
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Fig.A3.27 Simulated currents before development (at 15/11/2012 05:00hr) during spring 

tide (HHW) 
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Fig.A3.28  Simulated currents after development (at 15/11/2012 05:00hr) during spring 

tide (HHW) 
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Fig.A3.29 Simulated tides before development (at 15/11/2012 08:00hr) during spring tide 

(Peak EBB) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-82



�

�

Revision No: 1 
Vimta Laboratories Ltd., Hyderabad Annexure - III 

Page No  113 

�

 

Fig.A3.30  Simulated tides after development (at 15/11/2012 08:00hr) during spring tide (Peak EBB) 
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Fig.A4.1 Instantaneous rate of sediment erosion before development (at 17/03/2012 19:00hr) 

during neap tide (LLW) 
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Fig.A4.2 Instantaneous rate of sediment erosion after development (at 17/03/2012 19:00hr) 

during neap tide (LLW) 
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Fig.A4.3 Instantaneous rate of sediment erosion before development (at 17/03/2012 23:00hr) 

during neap tide (Peak Flood) 
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Fig.A4.4 Instantaneous rate of sediment erosion after development (at 17/03/2012 23:00hr) 

during neap tide (Peak Flood) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-87



 

 

Vimta Laboratories Ltd., Hyderabad Annexure - IV 
Revision No: 1 

Page No  130 

 

 
Fig.A4.5 Instantaneous rate of sediment erosion before development (at 18/03/2012 01:00hr) 

during neap tide (HHW) 
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Fig.A4.6 Instantaneous rate of sediment erosion after development (at 18/03/2012 01:00hr) 

during neap tide (HHW) 
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Fig.A4.7 Instantaneous rate of sediment erosion before development (at 18/03/2012 05:00hr) 

during neap tide (Peak EBB) 
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Fig.A4.8 Instantaneous rate of sediment erosion after development (at 18/03/2012 05:00hr) 

during neap tide (Peak EBB) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-91



 

 

Vimta Laboratories Ltd., Hyderabad Annexure - IV 
Revision No: 1 

Page No  134 

 

 
Fig.A4.9 Instantaneous rate of sediment erosion before development (at 11/03/2012 12:00hr) 

during spring tide (LLW) 
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Fig.A4.10 Instantaneous rate of sediment erosion after development (at 11/03/2012 12:00hr) 

during spring tide (LLW) 
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Fig.A4.11 Instantaneous rate of sediment erosion before development (at 11/03/2012 

17:00hr) during spring tide (Peak Flood) 
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Fig.A4.12 Instantaneous rate of sediment erosion after development (at 11/03/2012 17:00hr) 

during spring tide (Peak Flood) 
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Fig.A4.13 Instantaneous rate of sediment erosion before development (at 11/03/2012 

19:00hr) during spring tide (HHW) 
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Fig.A4.14 Instantaneous rate of sediment erosion after development (at 11/03/2012 19:00hr) 

during spring tide (HHW) 
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Fig.A4.15 Instantaneous rate of sediment erosion before development (at 11/03/2012 

21:00hr) during spring tide (Peak EBB) 
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Fig.A4.16 Instantaneous rate of sediment erosion after development (at 11/03/2012 21:00hr) 

during spring tide (Peak EBB) 
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Fig.A4.17 Difference in sediment erosion between before and after development during 

LLW of neap tide (Mar 2012) 
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Fig.A4.18 Difference in sediment erosion between before and after development during Peak 

Flood of neap tide  (Mar 2012) 
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Fig.A4.19 Difference in sediment erosion between before and after development during 

HHW of neap tide (Mar 2012) 
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Fig.A4.20 Difference in sediment erosion between before and after development during Peak 

EBB of neap tide (Mar 2012) 
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Fig.A4.21 Difference in sediment erosion between before and after development during 

LLW of spring tide (Mar 2012) 
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Fig.A4.22 Difference in sediment erosion between before and after development during Peak 

Flood of spring tide (Mar 2012) 
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Fig.A4.23 Difference in sediment erosion between before and after development during 

HHW of spring tide (Mar 2012) 
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Fig.A4.24 Difference in sediment erosion between before and after development during Peak 

EBB of spring tide (Mar 2012) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-107



 

 

Vimta Laboratories Ltd., Hyderabad Annexure - IV 
Revision No: 1 

Page No  150 

 

 
Fig.A4.25(a) Comparison of sediment erosion before and after development (Mar 2012) 
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Fig.A4.25(b) Comparison of sediment erosion before and after development (Mar 2012) 
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Fig.A5.1 Instantaneous rate of sediment deposition before development (at 17/03/2012 

19:00hr) during neap tide (LLW) 
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Fig.A5.2 Instantaneous rate of sediment deposition after development (at 17/03/2012 

19:00hr) during neap tide (LLW) 
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Fig.A5.3 Instantaneous rate of sediment deposition before development (at 17/03/2012 

23:00hr) during neap tide (Peak Flood) 
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Fig.A5.4 Instantaneous rate of sediment deposition after development (at 17/03/2012 

23:00hr) during neap tide (Peak Flood) 
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Fig.A5.5 Instantaneous rate of sediment deposition before development (at 18/03/2012 

01:00hr) during neap tide (HHW) 
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Fig.A5.6 Instantaneous rate of sediment deposition after development (at 18/03/2012 

01:00hr) during neap tide (HHW) 
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Fig.A5.7 Instantaneous rate of sediment deposition before development (at 18/03/2012 

05:00hr) during neap tide (Peak EBB) 
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Fig.A5.8 Instantaneous rate of sediment deposition after development (at 18/03/2012 

05:00hr) during neap tide (Peak EBB) 
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Fig.A5.9 Instantaneous rate of sediment deposition before development (at 11/03/2012 

12:00hr) during spring tide (LLW) 
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Fig.A5.10 Instantaneous rate of sediment deposition after development (at 11/03/2012 

12:00hr) during spring tide (LLW) 
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Fig.A5.11 Instantaneous rate of sediment deposition before development (at 11/03/2012 

17:00hr) during spring tide (Peak Flood) 
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Fig.A5.12 Instantaneous rate of sediment deposition after development (at 11/03/2012 

17:00hr) during spring tide (Peak Flood) 
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Fig.A5.13 Instantaneous rate of sediment deposition before development (at 11/03/2012 

19:00hr) during spring tide (HHW) 
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Fig.A5.14 Instantaneous rate of sediment deposition after development (at 11/03/2012 

19:00hr) during spring tide (HHW) 
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Fig.A5.15 Instantaneous rate of sediment deposition before development (at 11/03/2012 

21:00hr) during spring tide (Peak EBB) 
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Fig.A5.16 Instantaneous rate of sediment deposition after development (at 11/03/2012 

21:00hr) during spring tide (Peak EBB) 
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Fig.A5.17 Difference in sediment deposition between before and after development during 

LLW of neap tide (Mar 2012) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-127



 

 

Vimta Laboratories Ltd., Hyderabad Annexure - V 
Revision No: 1 

Page No  169 

 

 
Fig.A5.18 Difference in sediment deposition between before and after development during 

Peak Flood of neap tide  (Mar 2012) 
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Fig.A5.19 Difference in sediment deposition between before and after development during 

HHW of neap tide (Mar 2012) 
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Fig.A5.20 Difference in sediment deposition between before and after development during 

Peak EBB of neap tide (Mar 2012) 
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Fig.A5.21 Difference in sediment deposition between before and after development during 

LLW of spring tide (Mar 2012) 
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Fig.A5.22 Difference in sediment deposition between before and after development during 

Peak Flood of spring tide (Mar 2012) 
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Fig.A5.23 Difference in sediment deposition between before and after development during 

HHW of spring tide (Mar 2012) 
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Fig.A5.24 Difference in sediment deposition between before and after development during 

Peak EBB of spring tide (Mar 2012) 
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Fig.A5.25(a) Comparison of sediment deposition before and after development (Mar 2012) 
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Fig.A5.25(b) Comparison of sediment deposition before and after development (Mar 2012) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-136



 

 

Vimta Laboratories Ltd., Hyderabad Annexure - V 
Revision No: 1 

Page No  178 

 

 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-137



 

 

Vimta Laboratories Ltd., Hyderabad Annexure - VI 
Revision No: 1 

Page No  178 

 

 
Fig.A6.1 Instantaneous rate of sediment erosion before development (at 08/11/2012 

06:00hr) during neap tide (LLW) 
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Fig.A6.2 Instantaneous rate of sediment erosion after development (at 08/11/2012 06:00hr) 

during neap tide (LLW) 
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Fig.A6.3 Instantaneous rate of sediment erosion before development (at 08/11/2012 

09:00hr) during neap tide (Peak Flood) 
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Fig.A6.4 Instantaneous rate of sediment erosion after development (at 08/11/2012 09:00hr) 

during neap tide (Peak Flood) 
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Fig.A6.5 Instantaneous rate of sediment erosion before development (at 08/11/2012 

11:00hr) during neap tide (HHW) 
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Fig.A6.6 Instantaneous rate of sediment erosion after development (at 08/11/2012 11:00hr) 

during neap tide (HHW) 
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Fig.A6.7 Instantaneous rate of sediment erosion before development (at 08/11/2012 

14:00hr) during neap tide (Peak EBB) 
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Fig.A6.8 Instantaneous rate of sediment erosion after development (at 08/11/2012 14:00hr) 

during neap tide (Peak EBB) 
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Fig.A6.9 Instantaneous rate of sediment erosion before development (at 14/11/2012 

22:00hr) during spring tide (LLW) 
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Fig.A6.10 Instantaneous rate of sediment erosion after development (at 14/11/2012 22:00hr) 

during spring tide (LLW) 
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Fig.A6.11 Instantaneous rate of sediment erosion before development (at 15/11/2012 

03:00hr) during spring tide (Peak Flood) 
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Fig.A6.12 Instantaneous rate of sediment erosion after development (at 15/11/2012 03:00hr) 

during spring tide (Peak Flood) 
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Fig.A6.13 Instantaneous rate of sediment erosion before development (at 15/11/2012 

05:00hr) during spring tide (HHW) 
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Fig.A6.14 Instantaneous rate of sediment erosion after development (at 15/11/2012 05:00hr) 

during spring tide (HHW) 
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Fig.A6.15 Instantaneous rate of sediment erosion before development (at 15/11/2012 

08:00hr) during spring tide (Peak EBB) 
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Fig.A6.16 Instantaneous rate of sediment erosion after development (at 15/11/2012 08:00hr) 

during spring tide (Peak EBB) 
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Fig.A6.17 Difference in sediment erosion between before and after developments during 

LLW of neap tide (Nov 2012) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-154



 

 

Vimta Laboratories Ltd., Hyderabad Annexure - VI 
Revision No: 1 

Page No  195 

 

 
Fig.A6.18 Difference in sediment erosion between before and after developments during 

Peak Flood of neap tide  (Nov 2012) 
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Fig.A6.19 Difference in sediment erosion between before and after developments during 

HHW of neap tide (Nov 2012) 
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Fig.A6.20 Difference in sediment erosion between before and after developments during 

Peak EBB of neap tide (Nov 2012) 
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Fig.A6.21 Difference in sediment erosion between before and after developments during 

LLW of spring tide (Nov 2012) 
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Fig.A6.22 Difference in sediment erosion between before and after developments during 

Peak Flood of spring tide (Nov 2012) 
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Fig.A6.23 Difference in sediment erosion between before and after developments during 

HHW of spring tide (Nov 2012) 
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Fig.A6.24 Difference in sediment erosion between before and after developments during 

Peak EBB of spring tide (Nov 2012) 
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Fig.A6.25(a) Comparison of sediment erosion before and after development (Nov 2012) 
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Fig.A6.25(b) Comparison of sediment erosion before and after development (Nov 2012) 
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Fig.A7.1 Instantaneous rate of sediment deposition before development (at 08/11/2012 

06:00hr) during neap tide (LLW) 
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Fig.A7.2 Instantaneous rate of sediment deposition after development (at 08/11/2012 

06:00hr) during neap tide (LLW) 
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Fig.A7.3 Instantaneous rate of sediment deposition before development (at 08/11/2012 

09:00hr) during neap tide (Peak Flood) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-167



 

 

Vimta Laboratories Ltd., Hyderabad Annexure - VII 
Revision No: 1 

Page No  207 

 

 
Fig.A7.4 Instantaneous rate of sediment deposition after development (at 08/11/2012 

09:00hr) during neap tide (Peak Flood) 
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Fig.A7.5 Instantaneous rate of sediment deposition before development (at 08/11/2012 

11:00hr) during neap tide (HHW) 
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Fig.A7.6 Instantaneous rate of sediment deposition after development (at 08/11/2012 

11:00hr) during neap tide (HHW) 
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Fig.A7.7 Instantaneous rate of sediment deposition before development (at 08/11/2012 

14:00hr) during neap tide (Peak EBB) 
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Fig.A7.8 Instantaneous rate of sediment deposition after development (at 08/11/2012 

14:00hr) during neap tide (Peak EBB) 
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Fig.A7.9 Instantaneous rate of sediment deposition before development (at 14/11/2012 

22:00hr) during spring tide (LLW) 

ANNEXURE-X 
MARINE MODELING STUDIES

AX-173



 

 

Vimta Laboratories Ltd., Hyderabad Annexure - VII 
Revision No: 1 

Page No  213 

 

 
Fig.A7.10 Instantaneous rate of sediment deposition after development (at 14/11/2012 

22:00hr) during spring tide (LLW) 
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Fig.A7.11 Instantaneous rate of sediment deposition before development (at 15/11/2012 

03:00hr) during spring tide (Peak Flood) 
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Fig.A7.12 Instantaneous rate of sediment deposition after development (at 15/11/2012 

03:00hr) during spring tide (Peak Flood) 
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Fig.A7.13 Instantaneous rate of sediment deposition before development (at 15/11/2012 

05:00hr) during spring tide (HHW) 
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Fig.A7.14 Instantaneous rate of sediment deposition after development (at 15/11/2012 

05:00hr) during spring tide (HHW) 
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Fig.A7.15 Instantaneous rate of sediment deposition before development (at 15/11/2012 

08:00hr) during spring tide (Peak EBB) 
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Fig.A7.16 Instantaneous rate of sediment deposition after development (at 15/11/2012 

08:00hr) during spring tide (Peak EBB) 
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Fig.A7.17 Difference in sediment deposition between before and after developments during 

LLW of neap tide (Nov 2012) 
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Fig.A7.18 Difference in sediment deposition between before and after developments during 

Peak Flood of neap tide  (Nov 2012) 
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Fig.A7.19 Difference in sediment deposition between before and after developments during 

HHW of neap tide (Nov 2012) 
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Fig.A7.20 Difference in sediment deposition between before and after developments during 

Peak EBB of neap tide (Nov 2012) 
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Fig.A7.21 Difference in sediment deposition between before and after developments during 

LLW of spring tide (Nov 2012) 
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Fig.A7.22 Difference in sediment deposition between before and after developments during 

Peak Flood of spring tide (Nov 2012) 
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Fig.A7.23 Difference in sediment deposition between before and after developments during 

HHW of spring tide (Nov 2012) 
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Fig.A7.24 Difference in sediment deposition between before and after developments during 

Peak EBB of spring tide (Nov 2012) 
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Fig.A7.25(a) Comparison of sediment deposition before and after development (Nov 2012) 
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Fig.A7.25(b) Comparison of sediment deposition before and after development (Nov 2012) 
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Fig.A8.1 Bed levels after 15 days – March 2012 (Before Development) 
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Fig.A8.2 Bed levels after 15 days – March 2012 (After Development) 
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Fig.A8.3 Difference in Bed level between before and after developments (after 15 days) - 

March 2012 
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Fig.A8.4(a) Comparison of Bed levels before and after development (March 2012) 
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Fig.A8.4(b) Comparison of Bed levels before and after development (March 2012) 
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Fig.A9.1 Bed levels after 15 days – November 2012 (Before Development) 
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Fig.A9.2 Bed levels after 15 days – November 2012- November 2012 (After Development) 
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Fig.A9.3 Difference in Bed level between before and after developments (after 15 days) - 

November 2012 
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Fig.A9.4(a) Comparison of Bed level before and after development (November 2012) 
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Fig.A9.4(b) Comparison of Bed level before and after development (November 2012) 
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ON-SITE 
 

EMERGENCY RESPONSE PLAN 
 
 
 
 
 
 
 
 
 
 
 
 
 

To safeguard the health and safety of employees and neighbours alike, a force stands 
in constant readiness, trained and equipped to handle any emergency from any 
quarter. Response to an emergency involves planning and practice well in advance of 
a potential incident. 

 
 

EMERGENCY CONTACT NO. 101 / 102 
 
 

PETRONET LNG LTD., DAHEJ 
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1. INTRODUCTION 

1.1 Background 
 
Petronet Dahej LNG Terminal stores and regasify Liquefied Natural Gas (LNG) for 
export to the GAIL transmission system. LNG/NG leakage and fires/explosion can 
pose great risk to personnel, plant and offsite facilities. With a view to bring about 
improvements in the matter of Safety, Health and the Environment, the Government 
of India mandates the development of Emergency Response Plans (ERP) by the 
companies that are handling hazardous materials. In the light of the above, the ERP 
is prepared to mitigate against damage to health and environmental damages from 
fires, explosions & toxic releases etc.  
 
1.2 Emergency 

An emergency is an uncontrolled event that could lead to a disaster that 
would result in significant loss to life, equipment or the environment. 

 
1.2.1  Types of Emergency  
 
1.  Natural Calamities  

 Earthquake  
 Cyclone  
 Flood  

2.  Man Made  
 Civil disturbance  
 War  
 Riots  
 Industrial  

3.  Man made emergency, which are encountered in any industry are  
 Fire  
 Explosion  
 Gas leak  
 Poisoning (liquid, gaseous and or chemical poisoning) 
 Those arising out of abnormalities in operation, maintenance, start up / 

    Shutdown, failure of equipment and use of sub-standard / 
wrong material  

 Civil commotion and armed conflicts  
 Sabotage 
 Road accidents involving hazardous / toxic / radioactive / corrosive 

chemicals 
1.2.2   Level of Emergencies: 

Classification of Level of Emergencies as well as Management: 
 
Level 1 Emergency: 

The Emergency, which can be managed / controlled on site with the sources 
of factory concerned in accordance with the On Site Emergency plan.  

Level 2 Emergency: 
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The Emergency, which can be managed / controlled by the concerned factory 
with mutual aid arrangements and outside resources. 
 

 
Level 3 Emergency: 

The Emergency, which will spread over to Off Site (out side factory) and 
require actions from the Off Site Emergency i.e. Local Crisis Group & District 
Crisis Group. 

 
Level 4 Emergency: 

The Emergency, which will require assistance and help from the State 
Government and Central Government.  

 
1.3 Emergency Response Plan 
  
The Emergency Response Plan identifies the type of incidents that are typical of an 
LNG terminal, the actions to be taken to manage these incidents and the roles and 
responsibilities of key personnel. 
 
1.4 Purpose of the Plan 
 
The purpose of the emergency response plan is to identify the emergency scenarios 
that are likely to occur, to evolve pre-planned responsibilities and actions required 
and to train all persons at site through regular mock drill exercise using this 
document. 
 
1.5 Scope of the Plan 
 
Risk scenarios identified based on Quantitative Risk Analysis (QRA) carried out 
during design stage and accident history experience in LNG industry will be the basis 
of emergency response plan. 
 

2. DESCRIPTION OF THE FACILITY 
2.1  Description 
The Petronet Dahej LNG Terminal is designed for an annual throughput of 10 million 
tons of LNG (liquefied natural gas). The LNG is delivered by membrane type LNG 
tankers having a maximum cargo capacity of 138,000 m³. This is imported into the 
Terminal via the jetty head by means of two 30”, 2.3 kilometre long unloading lines. 
The maximum import rate is 10,000m³/hr. 
 
The LNG is stored in four specially constructed 148,000m³ storage tanks at a 
temperature of (-)160 deg. C and at pressures up to 250 mbarg pressure. The inner 
tanks are constructed from 9% Nickel steel with an outer pre-stressed concrete shell. 
Each tank has 3 submerged canned type pumps rated at 520 m³/hr. When there is 
no LNG import taking place, LNG @ about 400m³/h from LP LNG pump discharge is 
circulated around the jetty loading lines to keep them cool and ready for the next 
importation. With LNG being held at its boiling point, boil off gas is generated as a 



ANNEXURE-XII 

DISASTER MANAGEMENT PLAN 

AXII-5 

consequence of heat ingress to the tanks. During LNG import most of this gas is 
returned to the tanker via Boil off Gas (BOG) Compressors via a 10” line to the jetty 
head. During send out, boil- off gas is re-condensed to prevent flare losses. If there 
are no BOG Compressors available, a high level flare is available for the safe 
disposal of this gas. 
 
For send out operation, LNG is pumped by the in-tank pumps to the suction of the 
HP LNG pumps at rates corresponding to send out requirement & 7 to 8 barg 
pressure. Further the LNG pressure is raised to about 90 barg by 10 numbers HP 
LNG pumps. This high pressure LNG is vaporised via 14 shell and tube vaporizers 
(STV), one hot water STV and 4 submerged combustion vaporisers (SCV) to 
produce natural gas for exporting to GAIL at pressures up to 90 barg. HP LNG pump 
throughput is 1142 TPH at nominal terminal capacity of 10 MMTPA. 
 
For transporting LNG by road tankers, a side stream from In-tank LNG pumps is 
routed to Truck Loading Facility where LNG is loaded into semi trailers through LNG 
hoses.  
 
Power for the Terminal is generated on site by four Gas Turbine Generators (GTG) & 
one GTG as standby with power generation capacity of 7.1 MW maximum each. Hot 
water circulating through the heating coils of the GTG exhaust ducts is fed to the 
SCV tanks to provide heat recovery which is supplemented by the use of submerged 
gas burners. In addition to the 5 GTG, there is an Emergency Diesel Generator 
(EDG) capable of producing 1500 KW of power. This power is sufficient to keep all 
essential services operable. The diesel for the EDG is stored in a storage tank with 
capacity of 58.3 m³ maximum. 
 
2.2      The main sections of the Terminal are: 

 LNG Unloading System 

 LNG Storage Tanks and LP Pumps 

 LNG Recondenser and BOG Compressors 

 LNG Truck loading Facility 

 LNG HP Pumps 

 LNG vaporizers 

 Gas Metering 

 Vent and Flare System 

 Glycol / Water System 

 Hot Water System 

 Diesel Fuel Storage and Distribution  

 Drainage and Effluent Treatment 

 Nitrogen System 

 Instrument and Plant Air System 

 Electrical Power Generation, Heat Recovery & Substation 

 Potable and Industrial Water System 

 Fire Water Pump house 
2.3 Description of Fire, Gas and Spill Detection 
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The Fire, Gas and Spill Detection facility installed on this LNG Terminal 
identifies following areas for constant monitoring. These Areas are: 

 Jetty Head 

 Trestle and Unloading Drain Drum 

 LNG Tank T-101 / 102 /103 / 104 

 Recondenser 

 LNG HP Pumps 

 BOG Compressors 

 LNG Truck Loading Skid 

 Shell and Tube vaporizers A to G in phase-1 

 Shell and Tube vaporizers A to H in phase-2 

 Process Drain Drum 

 Submerged Combustion vaporizers  

 Fuel Gas Heater 

 Metering Station 

 Pig Launcher and Metering 
  
The area identification, other than Truck Loading Skid, is displayed on a mimic panel 
in the Main Control Room (MCR). Dependent upon the risks in that area various 
detection devices are located in the plant areas to detect gas leak, fire or LNG spill. 
For gas leak detection alarms at 20% and 60% LEL are sounded in the MCR. The 
gas detectors are catalytic and will lead to emergency alarm / shutdown via 2 gas 
detectors sensing 60%LEL voting system. The fire detectors are of the UV/IR type 
and any two of which in a given plant area will automatically activate that area’s 
firewater deluge system. 
 
LNG truck Loading Facility has a dedicated PLC. The TTLF-ESD is caused under 
following conditions: 

 Signals from two detectors of identical type. 

 Signals from two detectors of different type. 

 Initiation of manual Call point. 

 ESD of main plant. 
Further, signals of 60%LEL gas detection stop LNG filling operation. 
 
LNG spill detection is provided in the following areas: 

 Jetty platform 

 Unloading line LNG Drain Drum pit 

 LNG Tank T-101 / 102 /103 / 104 annular space 

 BOG Compressor Suction Drum and Drain pit 

 Process Area LNG Drain Drum pit 

 BOG Recondenser 

 LNG HP Send out Pumps 

 LNG Truck Loading Skid 
Buildings are protected by smoke detectors being installed in all rooms, cable 
trenches and sub-floor areas. If fire is detected in a building, common alarm is 
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activated on the Fire alarm system panel as well as in FGS system in control room 
and fire station.  
 
In addition to the above the plant area and buildings have Manual Call Points 
installed at strategic locations. 
 
2.4 Description of Fire Protection System 
 
2.4.1 Fire Water Pumps and Jockey pumps 
 
18,000m³ of industrial water is stored in two firewater tanks T-1001 A/B. Minimum 
amount of firewater available to fight a fire is 16,800m³ which is sufficient to fight the 
worst case fire for up to 4 hours for two major fire. A 10” pipe supplies industrial 
water from GIDC at a rate of 144m³/hr to the firewater storage tanks. Also 
condensate water from Air heater is being used as makeup. 
 
There are two 125 m³/hr electric Firewater Jockey Pumps deigned to keep the fire 
main pressurised to 14 kg/cm2. On a falling fire main pressure the lead jockey pump 
will automatically cut in at 13 kg/cm² to return the fire main to its normal pressure. 
Should the lead jockey pump fail to start then the second pump will automatically 
start after 30 seconds. Should any main fire water pump start then all jockey pumps 
are automatically stopped. The jockey pumps can be started manually from their 
local control panels. 
 
Should the fire main pressure continue to fall the four diesel driven firewater pumps 
rated at 1088 m³/hr, automatically start sequentially at 12.0, 11.5, 11.0 and 10.5 
kg/cm² respectively. The diesel firewater pumps can be started from either from local 
or MCR FGS panel but can only be stopped locally. Each diesel driven pump has its 
own fuel tank with up to 8 hours fuel supply available. 
 
There are two 1050 m³/hr electrically driven firewater pumps also available. In the 
automatic mode they cut in at a fire main pressure of 10 kg/cm². These pumps can 
also be started manually from either local or MCR FGS panel but can only be 
stopped locally. 
 
The firewater pumps system is designed to supply firewater at a minimum pressure 
of 7 kg/cm². Double headed fire hydrants are provided around the processing area at 
30 metre intervals. Hose boxes are located at the same position each containing two 
x 15m 2½” hoses with branch pipe with nozzle and a universal nozzle rated at 54 
m³/hr at 7 kg/cm². Similar facilities are also available at various buildings. 
 
2.4.2 Jetty Head Facilities 
 
Two tower mounted remote controlled monitors are installed at the jetty head on 15m 
towers. Their discharge capacity is 360m³/hr at 7 kg/cm². They are combined fog / jet 
360 deg. with locking device and -90 to+90 deg. elevation angle. Their effective 
throw is 80 m horizontally. Both tower monitors can be operated either from the main 
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panel located in the jetty control room or from the slave panel on the jetty head lower 
deck. Four double headed hydrants with hose box and accessories are also 
provided. 
    
2.4.3 Firewater Deluge System 
 
Medium velocity fixed water spray facilities, which are automatically activated on 
detection of a fire by two separate sensors or by manual from the FGS panel in the 
MCR, are installed at the following locations: 
 

 BOG Compressor Suction Drum  

 BOG Compressors 

 Recondenser 

 HP LNG Send out Pumps 

 Metering piping 

 Fuel gas electric and ambient heaters 

 STV structure 

 SCV area 

 LNG manifold (jetty area) 

 LNG Drain Drum 

 Diesel oil tank 

 Electrical transformers above 5MVA 
 

For Truck loading skid, single flame detection initiates.  
Manual spray facilities are also provided for the LNG Drain Drums. 
Dense water curtains are also provided in the following locations: 

 Jetty face and personnel access route 

 HP LNG Pump shed 

 BOG Compressor shed 
 
Activation is automatic via the respective area’s two separate flame detectors or 
manually from the FGS panel in the MCR.  
 
2.4.4 High Expansion Foam 
 
A high expansion foam installation has been installed for the LNG drain pits V-902 
and 903 which is automatically activated on the detection of an LNG spill. The foam 
generators can also be activated from a local control panel or remotely from the FGS 
panel in the MCR. A foam depth of 1.8m can be achieved within 1 minute with foam 
storage for 1 hour operation being made available. Foam system will stop after 3 
minutes and needs to be manually restarted if required. 
 
 
 
 
2.4.5 Clean Agent System 
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Clean agent (Inergen) has been provided for the rack, Engineering and UPS rooms 
in the Main Control Building. It is also provided for the Gas Turbine Generators panel 
room. These systems are designed for automatic discharge in the event of fire 
detection. The facility has 100% standby. Highly visible alarms are provided within 
each of the rooms being protected to give pre-warning of chemical discharge. Alarms 
are also positioned outside the rooms to indicate that the chemicals have been 
discharged.  Use BA set provided at control room for rescue operations before 
entering rooms where clean agent has been already released. 
 
2.4.6  Berthing Aid System 

Jetty head has been equipped with berthing Aid system which has  
1) LASER sensors to monitor ship approach velocity and ship position. 
2) To monitor tension in the mooring ropes with over tension alarms. 
3) To measure weather conditions such as tide/wind conditions. 

 
2.4.7  Powered Emergency Release Coupler (PERC) 

Each unloading arm has been equipped with PERC system for automatic 
disconnection of arms if arm movement is detected beyond specified limit 
using position monitoring system. This situation may be possible due to bad 
weather conditions. 

 
2.4.8  Occupational Health Centre (OHC) 

Occupational health centre is equipped to provide medical assistance during 
emergencies. Round the clock ambulance and medical assistance is available 
at site. Medical officer (Doctor specialised in industrial accident treatment) is 
also available on Monday and Thursday. 
 

 2.4.9  Safety procedure implemented at jetty 
Ship shore safety inspection using checklist is being carried out for every 
shipment. Testing of emergency shutdown (ESD) is being done before 
unloading operation of every shipment. 

 
 

3. RISK ASSESSMENT AND STRATEGY 
 
3.1 Risks Assessed at Dahej LNG Terminal  
 
Major incidents identified for Dahej LNG terminal based on QRA study and historical 
accident experiences of LNG industry are as follows, 
 
1. Loading arm PERC failure leading to breakage in loading arms and sudden 

draining of LNG from loading arms and its connected pipelines into seawater. 
Rapid Phase Transition (RPT) explosion may be possible depending upon 
quantity of LNG released into sea water. 

2. Trestle LNG pipeline failure (may be due to vehicle impact) leading to breakage 
and sudden draining of LNG from trestle pipelines into seawater. Rapid Phase 
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Transition (RPT) explosion may be possible depending upon quantity of LNG 
released into sea water. 

3. Pool fire due to LNG leakage in unloading lines flange connection at jetty. 
4. Small fire on top of LNG tanks due to flange leakage. 
5. Roll over on LNG tanks leading to sudden rise in tank pressure due to abnormal 

BOG generation. 
6. Jet fire in NG high pressure lines. 
7. Fire in flare due to LNG entering into flare system. 
8. Fire/explosion in submerged combustion vaporizer due to formation of flammable 

mixture. 
9. Pool fire in diesel tank. 
10. Confined explosion in GTG cabin. 
11. Significant Gas leak from our or GAIL metering station. 
12. Ship related emergency like fire/explosion in ship or bad weather conditions while 

berthing at our jetty. 
13. Natural disasters like earthquake/flood/cyclone. 
14. Cold vent fire at jetty. 
15. Emergency situation arising from nearby plant say GSPL pipeline leak. 
16. Emergency situation arising from nearby jetty say GCPTCL or Birla copper. 
17. Fire in Main control room.  
18. Sabotage (Bomb threat). 
19. Emergency situation due to LNG cargo hits the jetty. 
20. High pressure equipment i.e. Recondenser, N2 liquid storage vessel, STV, SCV 

bursting/failure due to high pressure.  
21. Overfilling of road tanker. 
22. During TTLF loading, leakages from valves & loading hoses (hose 

rupture/improper connection). 
23. Leakage of LNG while driving LNG tanker inside the terminal. 
24. Fire at LNG Loading (TTLF) Skid. 
25. Fire on the LNG tanker while driving inside the terminal. 
 
3.2 Port operations related special risk and Security Threat  
 

3.2.1 Category 1 Incidents 
1. Significant Gas Leakage at the Manifold 

 
3.2.2 Category 2 Incidents 

1. LNG Tanker Grounding in Dahej Port Area 
2. Fire and / or Explosion aboard Vessel 
3. Fire and / or Explosion on Jetty whilst Vessel Discharging 

 
3.2.3 Category 3 Incidents 

1. Other vessel Drifting and Striking LNG Jetty or Trestle 
2. Collision between LNG Tanker / Other Vessel 

 
3.2.4 Category 4 Incidents 
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3.2.5 Security Threat 
 
Refer concerned emergency response plan for detailed action plan. 
 

3.3 Emergency Response Strategies 
 
The development of any emergency can be considered in the following way: 

 Warning Phase 

 Impact Phase 

 Rescue Phase 

 Relief Phase 

 Rehabilitation Phase 
 
 
3.3.1 Warning Phase 

 
It is possible that the emergency may due to early weather forecasts predicting 
cyclones in the Dahej area. For such eventualities the following actions may be 
taken; 

 Stop unloading of LNG ship and un berth ship 

 Stop all hot work on site 

 Reduce personnel on site to a minimum to provide the necessary support to 
ensure continued safe operation 

 Inform GAIL of possible loss of gas supply. 
 
If the emergency is due to LNG/NG leak and fire/explosion then plant operator and 
shift security supervisor will take action to eliminate following ignition sources inside 
the plant and nearby area, 

 Hot works like welding, grinding which can generate sparks. 

 Workshop activities 

 Electrical transmission lines/lights 

 Hot surfaces 

 Canteen (open flame cooking) 

 Temple activities 

 Smoking/vehicle movement inside/outside the plant boundary  

 Tugboats at jetty 
 

The Field Operators are alerted to gas leaks, LNG leaks or fire via walkie talkies, 
telephone, paging system or the siren being sounded. Since the top of the LNG 
tanks are approximately 50m above ground, flashing lights with hooters are provided 
at all LNG tank top as well as jetty head upper deck (Flashing Light code - Red for 
gas leak, Blue for Fire and white for LNG spill). 
 
 
3.3.2 Impact Phase 
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The period of impact may be short duration up to 15 minutes long where gas leaks, 
fires or explosions may occur. Weather caused emergencies or major storage tank 
fires could be for a number of days.  
 
Actions to be taken by all personnel on site are described below. 
 
3.3.3 Rescue Phase 
 
The rescue phase starts immediately after the impact and continues until the 
necessary measures have been taken to bring the emergency under control.   
 
3.3.4 Relief Phase 
 
This phase covers organising the relief measures that may well include external 
mutual aid or Government agencies to help provide medical aid, evacuation of 
personnel, food etc. 
 
3.3.5 Rehabilitation Phase 
 
Prior to re-streaming gas production, an investigation of the causes of the 
emergency needs to be carried out by Operation and HSE team and inform the 
incident investigation report to senior management / legal authorities for preventive 
action.  For significant large events, a full senior management review must be carried 
out before authorisation for resuming production can be given. 
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4. Duties of Key Personnel for emergency action, rescue and evacuation 
 
4.1  First Responder  

 
Anyone discovering Gas Leak, LNG Leak, Fire or Injuries to Personnel takes 
the following actions. 

 
4.1.1 In case of Injuries to Personnel 

 First Contact by telephone Main Control Room on Extn. No 101/102 then 
OHC 456 and clearly state your name, the location of the injured person and 
the type of assistance needed i.e. ambulance, rescue at height etc.  

 
4.1.2 In case of small fire (Note: small fire is defined as fire that can be 

extinguished by portable extinguishers) 
 

 If the fire is small and if you have received training in the use of portable fire 
extinguishers, try to extinguish the fire. 

 If not trained on fire fighting, activate the fire alarm by breaking the glass in 
MCP (Manual call point) or SPB (Safety push button). 

 First Contact by paging or telephone Main Control Room on Extn. No 
101/102 then fire station 444/445 and clearly state your name, the location 
of the fire and if possible some description of fire. 

 Upon extinguishing the fire, standby with a new portable fire extinguisher 
until Emergency Services (fire tender and ambulance) arrive on site.  

 Standby in safe location to direct the Emergency Services (fire tender and 
ambulance) to the incident site. 

 
4.1.3 In case of major fire: (Note: Major fire is defined as fire that can not be 

extinguished by portable extinguishers) 
 

 Activate the fire alarm by breaking the glass in MCP (Manual call point) or 
SPB (Safety push button). 

 First Contact by paging or telephone Control Room on Extn. No 101/102 then 
fire station 444/445 and clearly state fire, fire, the location of the fire and if 
possible some description of fire. 

 Standby in safe location to direct the Emergency Services (fire tender and 
ambulance) to the incident site.  

 Later on wait at respective assembly point until all clear Siren has been 
sounded. 

 All persons other than emergency services assemble at nearby assembly 
points on hearing the evacuation sirens.  

 
4.1.4 In case of Significant Gas or LNG Leak (Note: Significant leak means 

forming visible vapour cloud): 
 

 Activate the fire alarm by breaking the glass in MCP(Manual call point) or 
SPB(Safety push button). 
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 First Contact by paging or telephone Control Room on Extn. No 101/102 then 
fire station 444/445 and clearly state leak, leak, the location of the leak and if 
possible some description of leak. 

 Standby in safe location to direct the Emergency Services (fire tender and 
ambulance) to the incident site.  

 In case of LNG leak, do not enter into visible vapour cloud.  

 Later on wait at respective assembly point until all clear Siren has been 
sounded.  

 All persons other than emergency services assemble at nearby assembly 
points on hearing the evacuation sirens.  

 
4.1.5 Leakage of LNG during Tanker loading at TTLF Skid (Minor LNG spill / 

Hose rupture during loading/ Hose improperly connected and loading 
started) 

 

 Operator to inform the MCR first by paging or telephone to Control Room on 
Extn. No 101/102 then fire station 444/445 and clearly state leak, the location 
of the leak and if possible some description of leak and activate ESD-TTLF. 

 Close the Tanker emergency shut down valves. 

 Isolate the skid LNG isolation valves as per SOP. 

 Standby in safe location to direct the Emergency Services (fire tender and 
ambulance) to the incident site. 

 Do not enter into visible vapour cloud. 
 Later on wait at respective assembly point until all clear Siren has been 

sounded.  

 All persons other than emergency services assemble at nearby assembly 
points on hearing the evacuation sirens.  

 
4.1.6 Leakage of LNG while driving inside the terminal 
 

 Truck Filling Operator (TFO) to inform the MCR first by paging or telephone 
Control Room on Extn. No 101/102 then fire station 444/445 and clearly state 
leak, the location of the leak and if possible some description of leak. 

 Tanker driver to stop the engine & Barricade the area by cordoning tape. 

 Standby in safe location to direct the Emergency Services (fire tender and 
ambulance) to the incident site. 

 Do not enter into visible vapour cloud. 

 Later on wait at respective assembly point until all clear Siren has been 
sounded.  

 All persons other than emergency services assemble at nearby assembly 
points on hearing the evacuation sirens.  
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4.1.7 Fire on the LNG tanker while driving inside the terminal (Possible spread 
of fire) 

 

 Tanker driver to stop the engine & extinguish fire with dry chemical powder 
fire extinguisher installed on the tanker. 

 Activate the fire alarm by breaking the glass in MCP (Manual call point) or 
SPB (Safety push button). 

 First Contact by paging or telephone to Control Room on Extn. No 101/102 
then fire station on Extn. No 444/445 and clearly state fire, the location of the 
fire and if possible some description of fire. 

 Standby in safe location to direct the Emergency Services (fire tender and 
ambulance) to the incident site.  

 Later on wait at respective assembly point until all clear Siren has been 
sounded.  

 All persons other than emergency services assemble at nearby assembly 
points on hearing the evacuation sirens.  

Do: 
 Break the nearest fire alarm point glass (MCP/SPB) to call the fire brigade. 
 Immediately inform the concerned plant control room (101/102). 
 Act to control the incident as per the instructions. 
 Reach to the assembly point, located at right angles to wind direction. 

 

Don’t: 

     X   Don’t Get panicky or spread rumours. 

     X   Don’t Approach control room without work. 

     X   Don’t Engage telephone. 

     X   Don’t Be a spectator. 

 
4.1.8 Anyone on receiving bomb threat call, 
 

• Keep the caller engaged in conversation as long as possible.  

• Try to get maximum information from caller and background noise. 

• Do not cut the phone from your side. 

• Immediately inform emergency control centre and Duty Security officer. 
 

4.2 Control Room Officer (CRO) 
 
On receipt of phone/paging call or activation of the Fire and Gas alarm console: 
 

 Inform the Shift in Charge. 

 Inform fire station about location of incident.  

 Take actions as shown on the relevant Contingency Plan sheets. 

 Inform SIC of his actions from the Contingency Plans. 

 Initiate emergency shutdown (ESD 1 or 2 or 3) as per instruction from shift 
incharge. 
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 Arrange for Field Operator to meet mutual aid support for fire team if 
summoned. 

 Initiate sirens as per instruction from shift incharge for emergency 
evacuation. 

 
4.3 Shift Incharge (Emergency Controller) 
 
On receipt of information from the Control room Operator: 

 Take actions as shown on the relevant Contingency Plan sheets to isolate the 
affected area.  

 Advise CRO to initiate emergency shutdowns after monitoring process 
parameters. 

 Inform the CM (Operations) / GM (Plant Head) (via CRO if necessary) 

 Shift Incharge will proceed to site of emergency and act as Emergency 
Controller. 

 CM (Operations) / GM (Plant Head) arrive at control room. 

 Advise shift fire crew to reach the location with fire tender to control incident. 

 Inform first aid and ambulance service for readiness. 

 Advise CRO to call in mutual support aid if incident can not be managed by 
shift Emergency Team. 

 Ensure that guidance available at main gate to direct mutual aid to safe 
location to address incident. 

 Instruct CRO to initiate siren for emergency evacuation if required. Use 
paging siren (F1 key) also if required to alert people. 

 Co-ordinate all emergency responses and support until GM (Plant Head) or 
next incharge arrives on site. 

 
4.4 Shift Fire Operator  
 
On receipt of information: 

 Gather wind direction information either from control room or looking at wind 
sock at potable water tank. 

 Ensure that fire tender along with the ambulance reaches the agreed safe 
location (upwind direction) to attack the fire or control the gas leak. 

 Carry out duties as per fire drill. 

 Inform fire crew/ shift persons to use BA set (kept at various locations at site) 
for entering into confined space and use first aid box (kept at various 
locations) for rescue operations.  

 Inform shift incharge for initiating site evacuation alarm if required. 

 Inform shift Security Supervisor for head count. 

 Inform Main control room if any emergency communication received directly 
at fire station.  

 Inform OHC if fire station receives any emergency call. 
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4.5 Shift Security officer 
 
On receipt of information: 

 Eliminate all ignition sources outside the plant boundary in consultation with 
shift incharge. 

 Inform all security guards to arrange for assembly of persons in assembly 
point. 

 Take head count at assembly points based on attendance register.  

 Report the missing persons information to emergency control centre. 
 
4.6 Plant operator 

 Stop all Hot/cold work and evacuate persons in his area. 

 Reach Main control room or emergency area as per instructions from shift 
incharge. 

 Involve in emergency isolation and operation requirements as per instructions 
from shift incharge. 

 Eliminate all ignition sources inside the plant in consultation with shift in 
charge. 

 
4.7 Medical Service 

 On hearing the emergency siren or on hearing the fire tender moves with 
siren in the plant, immediately ambulance also should move along with fire 
tender to the emergency site and stationed at safe location. 

 Provide first aid service at the site and transfer the victim to OHC. 

 If the fire tender moves outside the plant, ask security department whether 
ambulance to be sent along with fire tender or not and act accordingly. 

 If the injury call is received directly from site, immediately send the ambulance 
to site. Then inform Main control room, HSE department and Security 
department. 

 
4.8 HSE officer 

 Reach to site and assess the emergency. 

 Monitor the emergency action and provide necessary advice for all 
emergency services. 

 Coordinate with emergency controller and arrange for mutual aid support. 
 
4.9 Emergency Control Centre 

Main control room will be the emergency control centre. Shift in charge will 
take control of emergency situation until GM (Plant Head) arrives to main 
control room. In case of emergencies, Chief Managers and all managers 
during day shift will be reporting at emergency control centre to GM (Plant 
Head) or to whom GM (Plant Head) hands over charge will be in charge of 
overall control of emergency. 
 
Shift in charge, in absence of GM (Plant Head), will inform key persons about 
the emergency. Contact numbers of key persons are enclosed as annexure 
(II). Only GM (Plant Head) is authorised for media address. 
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Main control room will be the emergency control & communication centre. 
 
On hearing siren, all persons should assemble at assembly points for head count 
except emergency controlling services like operation team, HSE, Fire, OHC, 
Security, concerned persons from Electrical, instrumentation, mechanical dept., 
GAIL office, OSL port service contractor and other concerned persons. In general, all 
emergency concerned persons should carryout their duties during emergency and 
they should not assemble at assembly point. 
 
4.10 ASSEMBLY POINTS 

In case of emergency, these people will assemble at following assembly points, 
 
1) Near Main gate 
2) Opposite PLL canteen  
3) South side Gate 
4) Opposite to Maritime guard house (Jetty entrance) 
5) Opposite to Jetty substation building  

Exact locations of assembly points are shown in layout plan as appendix (I). 
 
Respective Security supervisor will take head counts at assembly points and will 
report to shift in charge for missing persons. 
 
4.11 Personnel Manning at Dahej Plant 
Site will have 35 people in shift duty while ship is berthed and this number may be 
less when ship is not berthed at jetty. During general shift, maximum number of 
people at site will be around 200 including contractor workers. 
 
4.12 Mutual Aid Support 
Petronet LNG is member of Disaster Management centre, Dahej and hence can 
request for nearby Industries help in case of major fire. Nearby industries such as 
RIL (IPCL), Birla copper, GACL, ONGC C2-C3 and GCPTCL have fire tender with 
full-fledged fire fighting team. Familiarisation programme has been conducted for 
nearby industries fire/safety professionals to explain about possible fire scenarios in 
the plant. 
 

5. HAZARDS and TYPES OF SIREN 
 
5.1 Hazards of chemicals: 
 
Material safety data sheet of chemicals handled at site namely LNG, NG, Glycol, 
Nitrogen and Chlorine is kept at file in the Main control room and Fire station. 
 
Important LNG/NG hazards are listed below, 
 

• LNG on exposure to human body cause cold burns.  

• LNG cold vapors is heavier than air at less than (-)110 deg C and forms 
visible white cloud which delimits flammable cloud. 



ANNEXURE-XII 

DISASTER MANAGEMENT PLAN 

AXII-19 

• LNG spill on water can create RPT explosion. 

• NG is flammable (5-15 % range). 

• NG is colorless and odorless. 

• NG can cause breathing problem in confined space. 
 
5.2 Fire fighting information 
 

• Use dry powder for NG fire. 

• Use foam first and then dry power for LNG pool fire. 

• Use CO2 or dry powder (if CO2 is not available) for electrical fires. 

• Never use water on LNG pool leaks or start water sprinkler/curtain system for 
process facilities under LNG pool leak as this can cause RPT explosion. 

• In case of LNG/NG fire, start water spray system of nearby facilities for 
cooling purpose. 

 
5.3 Types of sirens 

 
No siren – No siren will be sounded for injuries to personnel and small fire 
cases and small LNG/NG leak. Small fire / leak is based on assessment by 
Shift Incharge. 
 
Evacuation siren (On-site emergency) – It will be sounded for major fire 
and significant LNG/NG leak. The siren shall be wailing sound for 2 minutes.   

 

 
 
 

Disaster Siren (Off-site emergency) - For disaster situation, the siren shall 
be wailing sound for 2 minutes repeated thrice with one minute  gap in 
between (Total eight minutes duration). 
 
All clear siren - For all clear situation, the siren shall be straight run sound for 
2 minutes continuously. 
 

 
Siren during Mock Drill - In case of mock drill, evacuation siren should be 
sounded. The purpose of siren is to check effectiveness of emergency 
response procedures. 
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5.4      ERP Testing: 
 

Mock drill should be conducted every three months in order to check the 
effectiveness of emergency response plan and procedures. 

 
5.5 ERP Training: 
 

All persons in the plant should be given training on emergency response 
procedures atleast once in a year. 

 

 
6. APPENDIX 

 
APPENDIX (I): Layout of the terminal with marking of assembly points 
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APPENDIX (II): LIST OF KEY PERSONS CONTACT NUMBERS FOR EMERGENCY 
HANDLING 

 
 
PLL 

Petronet LNG Terminal, Dahej, India  

SITE CONTACT LIST  

PLL Contact Numbers 
Name Emergency Title Location Numbers 

Sr Vice President  
( Mr. Rajender Singh ) 

Over all Controller 

 
Petronet Delhi 
Head Office  
 

 

(M) 9953215141 

General Manager 
( Mr.S.B.Singh) 
 

Chief Emergency 
Controller 
 

Petronet 
Dahej site 

02641-300300/301 

(M) 09662526271 

 
General Manager 
( Mr.S.Baitalik) 
 

Standby - Chief 
Emergency Controller 

Petronet 
Dahej site 

02461-300251 

( M) 09662526274 

Shift Incharge Site  Emergency 
Controller 

Petronet 
Dahej site 

02641-300103 

(M) 9662522198 

Port Operations 
Incharge  

Port Operations 
Controller 

Petronet 
Dahej site 

02641-300323 

(M) 9662526306 

CM Operation  
(Mr. Sanjay Kumar) 

Operations  
Coordinator 

Petronet 
Dahej site 

02641-300111 

(M) 9662526281 

CM Port Operation         
( Capt. H.K.Varma ) 

Port Operations  
Coordinator 

Petronet 
Dahej site 

02641-300321/322 

(M) 9662526272 

Manager Security  
( Maj. J. S. Chauhan ) 

Security Coordinator Petronet 
Dahej site 

02641-300342/343 

(M) 9662526291 

 Manager Safety  
( Mr. S.Venugopal ) 

Safety  
Coordinator 

Petronet 
Dahej site   

02641-300451/452 

(M) 9662526295 

CM HR & Admin 
( Mr. Hemant Bahura ) 

Welfare  
Coordinator 

Petronet 
Dahej site 

02641-300305 

(M) 9662526276 

Manager Electrical  
( Mr. Sumit Kumar Pal) 

Communications 
Coordinator 

Petronet 
Dahej site 

02641-300201/205 

(M) 9662526302 

 
APPENDIX (III): LIST OF NEARBY FIRE STATION WITH TELEPHONE NUMBERS 
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Name Title Location Numbers 

Nearby Fire station 
GCPTCL Fire Station Mr. SanjayVaidya 

Dy. Mgr. (Incharge 
Fire & Safety) 

Dahej (1 km) 02641-261035/261101 

(M) 9998011229 

(M) 9998950550 

Reliance Industries 
Ltd. (IPCL)  
Fire Station 

Mr. P. Singh,  
AVP (FSD) 
 

Dahej (5 km) 02641-282431/32, 282000, 

282433, 282400 

(M) 9998975878 

Birla Copper 
(HINDALCO) 
Fire Station 

Col. C. K. Singh 
(Security & Fire 
Services) 

Dahej (7 km) 02641-256004-06 /251008-09 

(M) 9723709840 

 

BASF  
(Styrolution India Pvt. 
Ltd.) 
Fire & Safety dept. 

Mr. N. S. Swarup 
Mgr. (EHS) 

Dahej (8Km) 02641-256571 to 256575 

02641-257206 

(M) 9824704606 

GACL Fire Dept. Pankaj Patel 
Mgr. (Fire) 

Dahej (10Km) 02641-256315-17 

(M) 9909918873  

 

Bharuch Fire Station  Bharuch 02642-240008/101/102 

 

DPMC, Ankleshwar 
Fire station 

 Ankleshwar 02646 – 653101 

(M) 9426889616 
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APPENDIX (IV): LIST OF HELTH CENTERS / FIRST AID CENTERS 

 

Name Title Location Numbers 

Health / First Aid Centres 
 

Reliance Industries 
(IPCL) Occupational 
Health Centre 

Dr. Paren shah 
MBBS, GM (MS) 
 
Dr. V.N.Sheth 
MBBS, Sr.Mgr.(MS) 

Dahej (5 Km) 02641-282032/33/34, 

282000 

(M) 9998987298 

(M) 9998975822 

Birla Copper  
First Aid Center 

Dr. A.A.Rawal 
MS, Medical officer 
 

Dahej (7 km) 02641-256004/5/6, 251008/9  

(M) 9904402622 

GCPTCL Dr. Himanshu Vanza 
MBBS, Medical Officer  
 
Sanjay Panchal 
Medical Assistant 

Dahej 02641-261031 

(M) 9824143883 

(M) 9998011237 

BASF Dr. Himanshu Vanza 
MBBS, Medical Officer 
 

Dahej 02641-256571 to 75, 257206 

(M) 9824143883 

GACL Dr. M. P. Vyas 
MBBS,Medical Officer 
 
Dr. Himesh Mehta 
MBBS, CIS 
 

Dahej (5 Km) 02641-2486407 / 507, 

240889, 2489371 

(M) 9825298432 

 

Bharuch Hospital 
(Patel Welfare 
Hospital) 

Dr. Suketu Dave 
Medical Superintendent 

Jambusar 
Road, Nr. 
Bharuch tower 

02642-242520/ 244881 

(M) 9824141681 

Bhailal Amin general 
Hospital 

Dr. Darshan Desai Bhailal Amin 
Marg, 
Vadodara 

0265-2280300/ 2381301 / 

2286666 / 2282155 

Civil Hospital Dr. S R Patel  

 
(Chief Dist. Medical 
Officer & Civil Surgeon) 

Bharuch 02642-243515 (Emergency), 

241759 

 
APPENDIX (V): LIST OF DISTRICT AUTHORITIES IMPORTANT TELEPHONE 
NUMBERS 
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(OFFSITE EMERGENCY) 

IMPORTANT TELEPHONE NUMBERS - DISTRICT AUTHORITY 

Sr. 

No. 

 

 

Name & Designation Phone No. 

 

Mobile 

  (Office) (Residence)  

1 Mr. Jitendra patel 

Secretary, Disaster Management 

Center, Dahej 

02641-

266011/ 

256670 

 (M) 9824475576 

2 Capt. Alok kumar 

Gujarat Maritime Board  

Port officer – Bharuch 

02642-

243140 

  

3 Smt. Roopvant singh  

District Collector,  

Bharuch 

 

(02642) 

240600 

243499 

(02642) 

223701 

(M) 9978406205 

4 Shri B.G.Prajapati 

Dy. Collector 

 

241400   (M) 9978405177 

5 Shri Dhiren Pandya  

SDM, Bharuch 

(02642) 

241980 

- (M) 9978405256 

6 Shri Gautam Parmar 

Dist. Superintendent of Police,  

Bharuch  

(02642) 

223633 

 

(02642) 

223330 

(M) 9978405066 

7 Shri N. A. Munia 

Dy. Superintendent of Police,  

Bharuch 

(02642) 

269533 

- (M) 9825356700 

8 Shri D M Pandya  

Mamlatdar, Vagra  

 

(02641) 

225221 

(02641)  

225236 

(M) 9925944006 

9 Shri R.G.Desai 

Police Inspector, Dahej  

(02641) 

256233 

- (M) 9825130105 

10 Shri D. M. Jadeja   

Police Sub Inspector, Vagra  

(02641) 

225233 

- (M) 9825327308 

11 District Collector Office   

Control Room,  

Bharuch 

(02642) 

242300 

(Fax) 

251900 

 

Emergency No.  

(02642) 1077 

12 DSP Office Control Room,  

Bharuch  

(02642)  

223084 

223303 

- - 

13. D.P.M.C., Ankleshwar 

Mr. Manoj Kotadiya 

(02646) 

220229 

 9426889616 
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DIRECTORATE (INDUSTRIAL, SAFETY & HEALTH) 
 

Sr. 

No. 

 

Name & Designation 

Phone No. 

 

 

Mobile 

(Office) (Residence) 

 

14 Shri D. C. Chaudhary  

Director (IS&H),  

Ahmedabad  

(079) 
25502349 
25502357 
25502356 
25502364 
25502346 

(079) 

27487070 
(M) 9825049360 

 

 

 

 

 

15 Shri VIJAY S PATEL 

Dy. Director of (IS&H),  

Bharuch  

(02642) 

240421 

(02641) 

225838 

(M) 9909094455 

 

GUJARAT POLLUTION CONTROL BOARD (GPCB) 
 

 

Sr. 

No. 

 

Name & Designation 

Phone No. 

 

 

Mobile 

(Office) (Residence) 

 

16 Dr. K. U. Mistry 

Chairman, GPCB, 

Gandhinagar  

(079)  
23222425 

-  

16 Shri Hardik Shah  

Member Secretary, 

Gandhinagar  

(079) 

23232152 

-  

17 Shri D.L.Bhatt   

Regional Officer, 

Bharuch  

(02642) 

246333, 

248665 

-  

18 Prof. S.P. Gautam 

Chairman, CPCB, 

New Delhi 

(011) 

22304948, 

22307233 

  

 

DEPARTMENT OF EXPLOSIVE 
 

Sr. 

No. 

Name & Designation Phone No. 

 

Mobile 

(Office) (Residence) 

19 Shri. T.R. Thomas 
Chief Controller - Explosives,  
Nagpur 

(0712) 
2510103 

 

- - 
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Sr. 

No. 

Name & Designation Phone No. 

 

Mobile 

(Office) (Residence) 

20 Shri. P.C. Srivastava 
Joint Chief Controller of 
Explosives, 
Nagpur 

(0712) 
2512094 

  

21 Shri S. C. Maiti   

Jt.Chief Cont. Explosives,  

Mumbai  

(022) 
27575946 

 

- - 

22 Shri. R.C. Kaul 

Dy. Chief Controller Expl., 

Vadodara  

(0265) 

2225159 

2361035 

- - 

 

DEPARTMENT OF ENVIRONMENT & FOREST (DoEF) 
 

Sr. 

No. 

 

Name & Designation 

Phone No. 

 

 

Mobile 

23 Shri J. K. Vyas  

Director (Env.&For.), 

Ahmedabad   

(079) 

23251062 

23252154 

- - 
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APPENDIX (VI): FLOWCHART FOR EMERGENCY PREPAREDNESS PLAN 

 

 

 

 
 

 

APPENDIX (VII): REFLEX SHEET FOR MAXIMUM HAZARD 
DISTANCE FOR LNG DISPERSION / NG FIRE / NG EXPLOSION 

 

Hazard distances for pool fires, jet fires and flash fires were evaluated in the detailed QRA 

and are summarised in terms of the following dimensions:  

• d: maximum downwind distance;  

• c: maximum crosswind width;  

• s: offset distance (distance between source and upwind end of effects zone). Note that 

a negative offset distance indicates that the upwind end of the effects zone is located 

upwind of the source; and  

• m: distance between release source and location of maximum crosswind width.  
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Thermal radiation contours are calculated to 40kW/m
2
, 30kW/m

2 
and 12kW/m

2 

corresponding to fatality probabilities of 0.9, 0.5 and 0.01 respectively.  

 

TERMINOLOGY 

 

Section 

Code 

Equipment Facility Area 

LA Unloading Arms Jetty 

TP Pipeline (Jetty to Plant) Piping from Plant to Jetty 

TA LNG Tanks (T101 – T104) LNG Storage 

TO Tank Outlet LNG Storage 

SO HP Pump Outlet Vaporisation & Send-out 

CV SCVs (E106 / E107) Vaporisation & Send-out 

SV STVs (E104 / E105) Vaporisation & Send-out 

MT Metering (U101 / U103) Metering 

FG Fuel Gas Pipeline Piping from Metering station to Power plant 

CL Chlorination Package Chlorine 

TT1 6” main feed line TTLF 

TT2 3” feed line (upstream of 

FV – 13001) 

TTLF 

TT3 3” feed hose TTLF 

TT4 4” recirculation line TTLF 

TT5 Truck tanker TTLF 
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Hazardous Effects Zone for Pool Fires 

Section 
Code 

Thermal 
Radiation 
(KW/m

2
) & 

Fatality 
Probability 
(%)  

Consequence Distances for small pool fire due to 
12mm leak (m) 

Consequence Distances for small pool fire due to 
25mm leak (m) 

2F 5D 2F 5D 

d c s m d c s m d c s m d c s m 

TT3 

40 (90%) 0 0 0 0 0 0 0 0 9 3 3 6 10 3 4 7 

30 (50%) 7 2 3 5 7 2 4 6 11 3 3 7 12 3 4 8 

12(1%) 7 2 3 5 7 2 4 6 15 6 3 9 16 6 4 10 

TT4 

40 (90%) 0 0 0 0 0 0 0 0 9 3 3 6 10 3 4 7 

30 (50%) 7 2 3 5 7 2 4 6 11 3 3 7 12 3 4 8 

12(1%) 7 2 3 5 7 2 4 6 15 7 2 9 16 6 4 10 

TT5 

40 (90%) 0 0 0 0 0 0 0 0 9 3 3 6 10 3 5 7 

30 (50%) 7 2 3 5 7 2 4 6 11 3 3 7 12 3 4 8 

12(1%) 7 2 3 6 7 2 4 6 15 6 3 9 16 6 4 10 

                  
                  

Section 
Code 

Thermal 
Radiation 
(KW/m

2
) & 

Fatality 
Probability 
(%) 

Consequence Distances for small pool fire due to 
50 mm leak (m) 

Consequence Distances for  
Large pool fires (m) 

2F 5D 2F 5D 

d c s m d c s m d c s m d c s m 

LA 

40 (90%) 60 60 -68 0 85 65 
-

45 0 60 60 -55 0 90 70 -50 0 

30 (50%) 72 72 -55 0 100 80 
-

50 0 71 71 -68 0 110 87 -58 0 

12 (1%) 125 130 -120 0 165 140 
-

93 0 125 130 -120 0 180 150 -103 0 

TP 

40 (90%) 60 60 -68 0 85 65 
-

45 0 78 75 -70 0 100 80 -60 0 

30 (50%) 72 72 -55 0 100 80 
-

50 0 90 90 -85 0 120 100 -70 0 

12(1%) 125 130 -120 0 165 140 
-

93 0 155 160 -150 0 200 175 -125 0 

TA 

40 (90%) 40 40 -40 0 40 40 
-

40 0 40 40 -40 0 40 40 -40 0 

30 (50%) 40 40 -40 0 40 40 
-

40 0 40 40 -40 0 40 40 -40 0 

12(1%) 130 130 -130 0 180 115 
-

50 0 130 130 -130 0 180 115 -50 0 

TO 

40 (90%) 50 48 -40 0 75 50 
-

25 0 55 54 -50 0 80 55 -35 0 

30 (50%) 58 55 -50 0 90 60 
-

30 0 65 65 -60 0 95 70 -40 0 

12(1%) 95 100 -90 0 130 105 
-

60 0 110 110 -100 0 140 115 -70 0 

SO 

40 (90%) 50 48 -40 0 75 50 
-

25 0 55 54 -50 0 80 55 -35 0 

30 (50%) 58 55 -50 0 90 60 
-

30 0 65 65 -60 0 95 70 -40 0 

12(1%) 95 100 -90 0 130 105 
-

60 0 110 110 -100 0 140 115 -70 0 

CV 

40 (90%) 50 48 -40 0 75 50 
-

25 0 55 54 -50 0 80 55 -35 0 

30 (50%) 58 55 -50 0 90 60 
-

30 0 65 65 -60 0 95 70 -40 0 

12(1%) 95 100 -90 0 130 105 
-

60 0 110 110 -110 0 140 115 -70 0 

SV 

40 (90%) 50 48 -40 0 75 50 
-

25 0 55 54 -50 0 80 55 -35 0 

30 (50%) 58 55 -50 0 90 60 
-

30 0 65 65 -60 0 95 70 -40 0 

12(1%) 95 100 -90 0 130 105 
-

60 0 110 110 -110 0 140 115 -70 0 

TT3 

40 (90%) - - - - - - - - 12 7 -2 5 14 7 -2 6 

30 (50%) - - - - - - - - 15 8 -3 6 18 9 -2 8 

12(1%) - - - - - - - - 25 16 -8 8 25 16 -6 10 
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TT4 

40 (90%) 7 4 -1 3 8 4 -1 3 6 4 -3 2 7 5 -2 2 

30 (50%) 9 5 -1 4 10 5 -1 5 8 5 -3 3 9 5 -2 4 

12(1%) 15 9 -3 6 16 9 -2 7 14 10 -5 5 14 9 -3 6 

TT5 

40 (90%) 20 9 2 11 23 9 3 13 90 -50 16 43 109 -56 10 48 

30 (50%) 24 11 1 13 28 11 2 16 105 -64 25 40 123 -68 16 55 

12(1%) 35 21 -6 15 37 20 -2 17 158 -114 68 47 168 -115 54 57 

                  
The Small pool fire due to 12 mm and 25 mm leak were assessed for TTLF only. For Section Code TT3, 50 mm case was not assessed since 
the size of pipe 3" and hence not meaningful to assess for 50 mm leak case. 

 

Hazardous Effects Zone for Jet Fires 

Section 
Code 

Thermal 
Radiation 
(KW/M2) & 
Fatality 
Probability(%)  
(a) 

Consequence Distances for small jet 
fire due to 12mm leak (m) 

Consequence Distances for small jet fire  
due to 25mm leak (m) 

2F 5D 2F 5D 

d c s m d c s m d c s m d c s m 

TT1 

40 (90%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

30 (50%) 0 0 0 0 33 5 1 17 0 0 0 0 62 9 0 30 

12(1%) 47 8 1 24 40 10 0 20 87 17 1 43 73 12 0 36 

TT2 

40 (90%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

30 (50%) 0 0 0 0 33 5 1 17 0 0 0 0 62 9 0 30 

12(1%) 47 8 1 24 40 10 0 20 87 17 1 43 73 12 0 36 

                  

Section 
Code 

Thermal 
Radiation 
(KW/M2) & 
Fatality 
Probability 

Consequence Distances for small jet 
fire due to 50 mm leak (m) 

Consequence Distances for  
Large jet fires (m) 

2F 5D 2F 5D 

d c s m d c s m d c s m d c s m 

MT 

40 (90%) 75 25 5 40 70 25 1 30 150 60 1 75 145 60 1 75 

30 (50%) 90 50 -1 40 80 50 
-

10 35 175 110 
-

25 75 175 110 
-

25 75 

12(1%) 110 75 
-

20 40 100 75 
-

25 40 210 145 
-

50 75 200 145 
-

50 75 

FG 

40 (90%) 21 5 5 12 19 5 2 10 55 20 1 30 55 20 1 30 

30 (50%) 25 12 1 12 24 12 0 10 65 40 -5 30 65 40 -5 30 

12(1%) 28 16 -3 12 26 17 -5 10 79 50 
-

10 30 79 50 
-

10 30 

TT1 

40 (90%) 0 0 0 0 107 14 0 52 0 0 0 0 219 33 0 110 

30 (50%) 136 15 2 70 114 19 0 58 270 35 0 136 232 43 -1 115 

12(1%) 139 37 0 80 134 43 -2 66 321 80 -4 160 271 94 -9 132 

TT2 

40 (90%) - - - - - - - - 184 19 2 97 154 22 1 78 

30 (50%) - - - - - - - - 195 23 2 100 164 29 0 82 

12(1%) - - - - - - - - 226 53 0 112 191 65 -4 94 

                  

The Small jet fire due to 12 mm and 25 mm leak were assessed for TTLF only. For Section Code TT2, 50 mm case 
was not assessed since the size of pipe 3" and hence not meaningful to assess for 50 mm leak case. 
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Hazardous Effects Zone for Toxic Dispersion 
                          

Section 
Code 

CL 
Concentration 
(mg/m3) & 
Fatality 
Probability (%) 
(a) 

Consequence Distances for 
Continuous Vapour Releases   

(m) 

Consequence Distances for 
continuous Two Phase Releases  

(m) 

Consequence Distances for 
Instantaneous Releases  

(m) 

2F 5D 2F 5D 2F 5D 

d c s m d c s m d c s m d c s m d c s m d c s m 

CL 

7700 (90%) 23 2 0 13 10 1 0 5 200 20 0 120 100 16 0 65 55 20 0 35 50 10 0 27 

4400 (50%) 42 3 0 27 16 2 0 12 290 25 0 165 125 20 0 75 80 22 0 35 70 11 0 30 

1600 (1%) 90 20 0 82 43 4 0 15 640 50 0 375 225 25 0 100 145 24 0 35 140 13 0 30 
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Pool Fire Effects on Critical Plants 

Source 

Hazard 
Distance 

(m) Offsite 

Distance to Sensitive Equipment / Area 

LNG 
Tanks 

Firewater 
Tanks 

Control 
Room 

Admin 
Building 

Unloading Arms 85 >2000 >2000 >2000 >2000 >2000 

Pipeline (Jetty to Plant) 85 255 100 390 430 480 

Tank T - 101 
(a)

 40 167 77 220 260 300 

Tank T - 102 
(a)

 40 322 77 222 295 370 

Tank T - 103 
(a)

 40 240 77 290 388 480 

Tank T - 104 
(a)

 40 85 77 410 522 615 

T - 101 Outlet 75 246 77
(b)

 230 280 332 

T - 102 Outlet 75 394 77
(b)

 230 338 423 

T - 103 Outlet 75 239 77
(b)

 300 437 534 

T - 104 Outlet 75 166 77
(b)

 415 530 622 

P - 104 Outlet 75 342 79
(b)

 140 233 329 

P - 105 Outlet 75 342 79
(b)

 186 300 388 

SCV E - 106 75 206 30 170 215 263 

SCV E - 107 75 206 30 256 366 458 

STV E - 104 75 190 68 146 200 256 

STV E - 105 75 190 68 230 344 435 

TTLF 23 
(c )

 115 60 235 260 235 

       

(a.) Modelled as a Tank Top Fire. 
(b.) T - 101 to 104 hazard distances to tanks are so close, it is assumed that they will affect the 
tanks.  
(c.)Based on Truck Transfer (TT5) results, which are the worst among all section analyzed for 
TTLF. 

 

 


