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 COMPLIANCE STATUS OF CAPTIVE JETTY AS PER 
ENVIRONMENTAL CLEARANCE UPTO NOVEMBER, 2023 

 
Ref: Clearance for existing Captive Jetty by M/s. JSW DHARAMTAR PORT 
PRIVATE LIMITED (Formerly known as M/s Nippon Denro Ispat Ltd.) in Raigad 
District of Maharashtra. 
 
Ref: MOEF Letter No J-16011 / 6 / 94 - IA - III dated 04-01-1995. 

 

Clause 
No. 

Clearance Condition As per MoEF Letter 
No. J-16011/6/94-1A.III dated  4th January,  
1995 

Compliance Status up to Nov 2023 

2 - i) The materials will be carried to and from 
Sponge Iron Plant by a closed conveyer belt 
system without causing any dust or spillage 
to avoid environmental damage. Transfer 
points must have adequate dust extraction 
and control systems. 

The cross-country conveyer and the 
conveyor belt is covered from all sides to 
protect spillage of materials and dust in 
order to control the pollution. The dust 
suppression system is provided at the 
transfer points.  

ii) Dredging operations should be undertaken in 
consultation with an Expert Institute such as 
Central Water and Power Research Station 
(CWPRS) Pune, or any other institute, to 
ensure that dredging operations do not cause 
any adverse impact on surface and ground 
water and marine productivity in the vicinity. 

Dredging operation was undertaken in 
consultation with M/s Maharashtra 
Maritime Board. (A Govt. of 
Maharashtra Undertaking).  
 
Maintenance dredging is carried out 
annually with permission from 
Maharashtra Maritime Board.  
 
Adequate mitigation measures are 
implemented to ensure that there is no 
adverse impact on surface and ground 
water. The marine productivity in the 
vicinity is not impacted.   
 

iii) The dredged material shall be dumped only 
at the dumping sites approved by Mumbai 
Port Trust. 
 

The dredged material is disposed at the 
site designated by CWPRS. 
The site is designated by CWPRS 
through mathematical model studies 
conducted as a part for obtaining 
Environmental and CRZ Clearance for the 
expansion of the jetty.  

iv) During dredging, construction and 
maintenance stages, the water quality 
parameters at the bottom level should be 
inspected and periodic records be 
maintained. Tests should be carried out to 
measure water quality parameters viz. 
Turbidity, Dissolved Oxygen, Ammonical 
Nitrogen and other parameters which must be 
maintained within the prescribed standards 
issued under GSR 422 (E) dated 19-05-1993 
as amended on 31-12-1993. 
 

The Jetty water quality monitoring was 
carried out during dredging & 
construction activities at Jetty area.  
 
Jetty water quality monitoring is done 
on monthly basis and reports are 
submitted to MoEF&CC every six 
months.  

v) The project authority would install a Jetty water quality monitoring is done 
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monitoring system, so that loading / 
unloading operations at jetty do not cause 
any damage to the sea water quality and that 
the water quality should be maintained as per 
the standards prescribed by Maharashtra 
Pollution Control Board / Central Pollution 
Control Board. 

on monthly basis and reports are 
submitted to MoEF&CC and MPCB 
regularly. 
 
Adequate measures are adopted to 
prevent any fall out into the water 
bodies during the loading and 
unloading activities.  
 
The reports reveal that the parameters 
are well within the standards 
prescribed by Maharashtra Pollution 
Control Board / Central Pollution 
Control Board. 

vi) Screening of pollutants in the harbor water 
should be taken up by the project authorities 
and periodical monitoring reports on water 
quality parameters must be forwarded to this 
Ministry at the six monthly intervals. 

Adequate measures are adopted to 
prevent any run off into the water. 
 
Jetty water quality monitoring is done on 
monthly basis and reports are submitted 
to MoEF&CC every six months’ interval. 
 

vii) To prevent discharge to sewage, bilge wastes 
and other liquid wastes into the marine 
environment, adequate system for collection, 
treatment and disposal of liquid wastes 
including shoreline inter sector for receiving 
liquid wastes from all shore line installations 
and special hose connection for ships to 
allow for discharge of sewage must be 
provided. 
 

No discharge of sewage, bilge wastes 
and other liquid wastes is done at Jetty 
area. 

viii) The quality of treated effluent, solid waste, 
emission and noise level must confirm to the 
standards laid down by competent authorities 
including Central / State Pollution Control 
Boards and under the Environment Protection 
Act, 1986 whichever are most stringent. 

JSW DPPL is engaged in cargo 
handling at the jetty. No manufacturing 
is carried out at the jetty, thus no 
effluents are generated.  
 
The sewage is treated in septic tanks 
and then sent to STP near the jetty 
area.  
 
Solid waste is segregated and disposed 
as per the norms.  
 
The noise level in the Jetty area is 
maintained as per standards.  
 
Wind shields are installed at strategic 
locations to minimize the impact of the 
emissions from the cargo handling 
activities. Trees with thick foliage are 
maintained along the boundary.  
 
Ambient Air Quality monitoring is done   
on regular basis at Jetty. The reports 



3 
 Clearance for Expansion of Dharamtar Jetty facility in Village Dolvi of district Raigad (Maharashtra) by M/s. JSW Dharamtar Port 
Private Limited 

 

are well within stipulated norms and 
reports are submitted to MoEF&CC 
every six months. 
 

ix) Appropriate devices such as oil water 
separator, oil monitor, oil skimmer etc. must 
be provided to remove all floatable material 
including oil spills while refueling of vessels, 
because of operations of cargo handling 
equipments and allied machinery, cranes, 
tractors etc., to tackle the oil pollution in the 
port area and marine environment. 

Adequate preventive measures are 
adopted to avoid any oil spill due to jetty 
operations.  
 
An Oil Spill Contingency plan for the 
Jetty is in place. The jetty is well 
equipped with requisite equipment to 
curtail any incidences of oil spill.  
 

x) Proper fire fighting arrangement must be 
ensured by providing adequate number of fire 
hydrants in fire prone areas. The entire fire 
fighting line must be maintained under 
pressure through jockey pump and 
appropriate volume of dead storage water 
must be ensured for this purpose. The 
employees must be kept alert and trained to 
combat fire by conducting regular fire drills to 
keep this facility in working conditions. 
 

Adequate fire fighting arrangement has 
been provided at Jetty.  
 
Fire hydrant lines are provided at the 
jetty.  
 
Proper training is imparted to the 
concerned personnel and mock drills 
are conducted at regular intervals.  

xi) The jetty will not be used for transporting 
Hazardous Material. 

No hazardous material is handled at 
Jetty. 

3 The project authorities must create sufficient 
in-house capability (Environmental Cell) and 
full-fledged laboratory to monitor and 
implement compliance to the prescribed 
safeguards and programmes related to 
pollution control and environmental 
conservation. 
 

An Environment Cell comprising qualified 
personnel in the fields supervise the 
environmental aspects of the Jetty.  
 
 
 

4 Adequate financial provisions must be made 
for implementation of the above stipulations. 

Adequate financial provisions are ear 
marked in the annual budget for 
environmental compliances.   

5 In case of any deviation / alterations in the 
project proposal from those submitted to this 
Ministry for clearance, these stipulations may 
be modified and / or new ones imposed or the 
environmental clearance revoked for ensuring 
environmental protection. 

There is no deviation / alteration in the 
project proposal as submitted for 
clearance.  
JSW Dharamtar Port Private Limited has 
undertaken the expansion of the jetty. 
The Environmental and CRZ Clearance 
for the is accorded by the Ministry of 
Environment, Forest & Climate Change 
vide letter dated 26th November, 2015.  
The consent to establish for the 
expansion project has also been granted 
by the Maharashtra Pollution Control 
Board. 
The permission for construction of in plant 
conveyor belt was granted vide MoEFCC 
letter dated 10th January, 2020 
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6 These stipulations will be enforced among 
others under the Water (Prevention & Control 
of Pollution) Act, 1974, The Air (Prevention & 
Control of Pollution) Act, 1981 and the 
Environmental (Protection) Act, 1986. 
 

We Regularly comply with the following 
Environmental Acts: 
 
i) Water (Prevention and Control of 

Pollution) Act, 1974. 
ii) Air (Prevention and Control of 

Pollution) Act, 1981. 
iii) Environmental (Protection) Act 1986. 
iv) Other general conditions laid down 

by Maharashtra Pollution Control 
Board. 
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COMPLIANCE STATUS OF CAPTIVE JETTY AS PER 
ENVIRONMENTAL CLEARANCE UPTO NOVEMBER, 2023 

 
Ref: Clearance for Expansion of Captive Jetty by M/s. JSW Dharamtar Port 
Private Limited (Formerly known as M/s Nippon Denro Ispat Ltd.) in Raigad 
District of Maharashtra. 
 
Ref: Ministry of Surface Transport Letter No J-16011 / 6 / 94 - IA - III /PD IV, New 
Delhi dated 12th January 1997. 

 

Clause 
No. 

Clearance Condition as per MoST Letter 
No J-16011 / 6 / 94 - IA - III /PD IV, New 
Delhi dated 12th January 1997. 
 

Compliance Status up to Nov 2023 

2 - i) The materials will be carried to and from 
Sponge Iron Plant by a closed conveyer belt 
system without causing any dust or spillage 
to avoid environmental damage. Transfer 
points must have adequate dust extraction 
and control systems. 

The cross-country conveyer and the 
conveyor belt is covered from all sides to 
protect spillage of materials and dust in 
order to control the pollution. The dust 
suppression system is provided at the 
transfer points.  

ii) Dredging operations should be undertaken in 
consultation with an Expert Institute such as 
Central Water and Power Research Station 
(CWPRS) Pune, or any other institute, to 
ensure that dredging operations do not cause 
any adverse impact on surface and ground 
water and marine productivity in the vicinity. 

Dredging operation was undertaken in 
consultation with M/s Maharashtra 
Maritime Board. (A Govt. of Maharashtra 
Undertaking). 
 
Adequate mitigation measures are 
implemented to ensure that there is no 
adverse impact on surface and ground 
water. The marine productivity in the 
vicinity is not impacted.  
 

iii) The dredged material shall be dumped only 
at the dumping sites approved by Mumbai 
Port Trust. 

The dredged material is disposed at the site 
designated by CWPRS. 
 
The site is designated by CWPRS through 
mathematical model studies conducted as a 
part for obtaining Environmental and CRZ 
Clearance for the expansion of the jetty. 

iv) During dredging, construction and 
maintenance stages, the water quality 
parameters at the bottom level should be 
inspected and periodic records be 
maintained. Tests should be carried out to 
measure water quality parameters viz. 
Turbidity, Dissolved Oxygen, Ammonical 
Nitrogen and other parameters which must be 
maintained within the prescribed standards 
issued under GSR 422 (E) dated 19-05-1993 
as amended on 31-12-1993. 
 

The Jetty water quality monitoring has 
been carried out during dredging & 
construction activities at Jetty area.  
 
Jetty water quality monitoring is done on 
monthly basis and reports are submitted 
to MoEF&CC every six months.  

v) 
 

The project authority would install a 
monitoring system, so that loading / 

Jetty water quality monitoring is done on 
monthly basis and reports are submitted 
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unloading operations at jetty do not cause 
any damage to the sea water quality and that 
the water quality should be maintained as per 
the standards prescribed by Maharashtra 
Pollution Control Board / Central Pollution 
Control Board. 

to MoEF&CC regularly. 
 
Adequate measures are adopted to 
prevent any fall out into the water bodies 
during the loading and unloading 
activities.  
 
The reports reveal that the parameters 
are well within the standards prescribed 
by Maharashtra Pollution Control Board / 
Central Pollution Control Board. 

vi) Screening of pollutants in the harbor water 
should be taken up by the project authorities 
and periodical monitoring reports on water 
quality parameters must be forwarded to this 
Ministry at the six monthly intervals. 

No pollutants are being discharged in the 
waters. 
 
Jetty water quality monitoring is done on 
monthly basis and reports are submitted to 
MoEF&CC every six month’s interval. 
 

vii) To prevent discharge to sewage, bilge wastes 
and other liquid wastes into the marine 
environment, adequate system for collection, 
treatment and disposal of liquid wastes 
including shoreline inter sector for receiving 
liquid wastes from all shore line installations 
and special hose connection for ships to 
allow for discharge of sewage must be 
provided. 

No discharge of sewage, bilge wastes 
and other liquid wastes are done at Jetty 
area. 
Sewage is treated in the STP 

viii) The quality of treated effluent, solid waste, 
emission and noise level must confirm to the 
standards laid down by competent authorities 
including Central / State Pollution Control 
Boards and under the Environment Protection 
Act, 1986 whichever are most stringent. 

No effluents are generated at the jetty. 
The sewage is treated in septic tanks and 
then sent to STP for further processing.  
 
Solid waste is segregated and disposed 
as per the norms.  
 
The noise level in the Jetty area is 
maintained as per standards.  
 
Wind shield are installed at strategic 
locations to minimize the impact of the 
emissions from the cargo handling 
activities.  
 
Ambient Air Quality monitoring is done   
on regular basis at Jetty. The reports are 
well within stipulated norms and reports 
are submitted to MoEF&CC every six 
months. 

ix) Appropriate devices such as oil water 
separator, oil monitor, oil skimmer etc. must 
be provided to remove all floatable material 
including oil spills while refueling of vessels, 
because of operations of cargo handling 
equipments and allied machinery, cranes, 
tractors etc., to tackle the oil pollution in the 

Adequate preventive measures are 
adopted to avoid any oil spill due to jetty 
operations.  
 
An Oil Spill Contingency plan for the Jetty 
is in place. The jetty is well equipped with 
requisite equipment to curtail any 
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port area and marine environment. incidences of oil spill. Mock drill conduct 
for the preparedness and practice. 

x) Proper fire fighting arrangement must be 
ensured by providing adequate number of fire 
hydrants in fire prone areas. The entire fire 
fighting line must be maintained under 
pressure through jockey pump and 
appropriate volume of dead storage water 
must be ensured for this purpose. The 
employees must be kept alert and trained to 
combat fire by conducting regular fire drills to 
keep this facility in working conditions. 
 

Adequate fire-fighting arrangement has 
been provided at Jetty.  
 
Fire hydrant lines are provided at the 
jetty.  
 
Proper training is imparted to the 
concerned personnel and mock drills are 
conducted at regular intervals.  

xi) The jetty will not be used for transporting 
Hazardous Material. 

No hazardous material is handled at 
Jetty. 

xii) The approval is subject to classification of the 
Dharamtar as CRZ –III on final approval of 
CZMP of the Maharashtra Govt. If the area is 
classified as CRZ- I (i) under CZMP the 
sanction would stand cancelled. 

According to the CZMP as obtained from 
the Town Planning department, the jetty 
facilities fall in the CRZ I (a permissible 
activity) and the backshore facilities at 
Dharamtar fall in the CRZ III. 
 

xiii) The proponent would ensure that conveyor 
system and other facilities as provided are in 
consonant with the activities deemed to be 
permissible under the law and regulations. 

The conveyor system passes through CRZ 
III and is a permissible activity as per the 
CRZ Notification.  

xiv) Third party inspection should be ensured 
during construction and operational phases 
with adequate Insurance cover. The port 
authorities should confirm on regular intervals 
of six months to the Ministry about 
implementation of the suggested safeguard 
measures and the data / report should be 
open for inspection by the team which would 
be constituted by the Ministry if found 
necessary. 

Sampling and analysis of creek water has 
been carried out and submitted regularly to 
the Regional Office of MoEF&CC, Bhopal at 
six monthly intervals. 
 

xv) Full support should be extended to the 
officials of the Regional Office, of the Ministry 
of Environment and Forests at Bhopal during 
inspection of the project for monitoring 
purpose by the project proponents by 
furnishing full details and action plans 
including action taken report on mitigative 
measures. 

Will be complied. 

3 The project authorities must create sufficient 
in-house capability (Environmental Cell) and 
full-fledged laboratory to monitor and 
implement compliance to the prescribed 
safeguards and programmes related to 
pollution control and environmental 
conservation. 
 

Environment Cell is headed by JMD and 
CEO and is manned with qualified people 
who are looking after the environmental 
aspects and Jetty.  
 
An Environmental laboratory is shared with 
JSW Steel. Environmental monitoring is 
carried out through MoEF&CC or NABET 
accredited laboratories.   
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4 Adequate financial provisions must be made 
for implementation of the above stipulations. 

Adequate financial provisions are ear 
marked in the annual budget. 

5 In case of any deviation / alterations in the 
project proposal from those submitted to this 
Ministry for clearance, these stipulations may 
be modified and / or new ones imposed or the 
environmental clearance revoked for ensuring 
environmental protection. 

There is no deviation / alteration in the 
project proposal as submitted for clearance. 
  
JSW Dharamtar Port Private Limited has 
undertaken expansion of the jetty. The 
Environmental and CRZ Clearance for the 
is accorded by the Ministry of Environment, 
Forest & Climate Change vide letter dated 
26th November, 2015.  The consent to 
establish for the expansion project has also 
been granted by the Maharashtra Pollution 
Control Board. 
The EC dated 26th November, 2015 is 
amended vide MoEFCC letter dated 10th 
January 2020 granting permission for laying 
in plant conveyor belt.  

6 These stipulations will be enforced among 
others under the Water (Prevention & Control 
of Pollution) Act, 1974, The Air (Prevention & 
Control of Pollution) Act, 1981 and the 
Environmental (Protection) Act, 1986. 
 

We are regularly complying with the 
following Environmental Acts: 
 
i) Water (Prevention and Control of 

Pollution) Act, 1974. 
ii) Air (Prevention and Control of 

Pollution) Act, 1981. 
iii) Environmental (Protection) Act 1986. 
iv) Other general conditions laid down by 

Maharashtra Pollution Control Board. 
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       COMPLIANCE STATUS OF CAPTIVE JETTY AS PER 
ENVIRONMENTAL CLEARANCE UPTO NOVEMBER, 2023 

 
Ref: Clearance for Expansion of Dharamtar Jetty facility in Village Dolvi of 
district Raigad (Maharashtra) by M/s. JSW Dharamtar Port Private Limited – 
Environmental and CRZ Clearance – Reg 
 
Ref: Ministry of Environment, Forest & Climate Change, Government of India. 
Letter F.No. 11-79/2013-IA.III dated 26th November, 2015. 
 

 

Clause 
No. 

Clearance Condition as per MoEF&CC 
Letter F.No. 11-79/2013-IA.III dated 26th 
November, 2015. 
 

Compliance Status up to Nov, 2023 

4 A.  SPECIFIC CONDITIONS  

i.  ‘Consent to Establish’ shall be obtained from 
Pollution Control Board under the Air 
(Prevention and Control of Pollution) Act, 
1981 and the Water (Prevention and Control 
of Pollution) Act, 1974. 

Maharashtra Pollution Control Board 
has accorded ‘Consent to Establish’ for 
the Expansion of the jetty from 331.5m 
to 1750m under the Air (Prevention and 
Control of Pollution) Act, 1981 and the 
Water (Prevention and Control of 
Pollution) Act, 1974 vide their consent 
order no. Format 1.0/BO/CAC-
cell/EICno.RD-2792-14/E(amendment)/ 
CAC-10000 dated 30th October, 2014. 
The expansion work is still under 
process. Thereby, the Consent to 
Establish was revalidated through 
MPCB vide Consent no: 
Format1.0/BO/CAC-Cell/UAN No. 
23048/CAC-1905000980 dated 16th 
May, 2019.  
The CTE is revalidated by MPCB vide 
their letter dated 25th Nov, 2022. 
 

ii.  No mangroves shall be cut during project 
implementation and utmost care shall be 
taken to conserve them. Also, in view of the 
likely impact of the proposed construction 
methodology, National Centre for Sustainable 
Coastal Management (NCSCM) may carry 
out a study for suggesting measures for 
mangrove protection.  
 

The project does not envisage any 
mangrove cutting. Mangrove exist 
along the shore along the jetty area.  
 
NCSCM has submitted the report.  
 
Report annexed along as Annexure I  

iii.  There shall be no disposal of dredged 
material into the sea, but to be reused for 
reclamation and for shore enrichment based 
on its characteristics, as committed. 
 

The condition of the EC has been 
amended vide MoEF&CC letter dated 
FNo.11-79/2013-IA.III dated 26th March, 
2016. The letter is annexed along as 
Annexure II.  
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The amendment pertains to reuse of 
dredged material for reclamation and 
shore enrichment. According granular 
and rocky materials shall be used for 
landfilling and grading. The remaining 
material shall be disposed at the 
grounds designated by CWPRS and 
accepted by EAC, MoEF&CC.   
 

iv.  Total water requirement of 800KLD after the 
proposed expansion, shall be met from the 
existing source of K.T. Bandhara, MIDC. 
There shall not be any abstraction from any 
other surface water body or ground water to 
avoid depletion of the existing local water 
resources. The wastewater from washing and 
other construction activities shall be treated to 
meet the prescribed norms and shall be 
reused. There shall be no discharge of 
untreated effluents into the marine 
environment.  
 

The water requirement shall be met 
through existing source of K.T. 
Bandhara, MIDC.  
The project does not envisage any 
abstraction from surface water body 
or ground water. The local water 
resources will not be altered.  
The waste water is treated in the 
soak pit and the treated water is used 
for sprinkling and gardening. No 
effluents are generated at the jetty 
area and no waste water is 
discharged into the marine 
environment.  
 

v.  Adequate scour protection shall be applied to 
prevent damage due to scouring and 
bathymetric survey will be carried out to 
ensure that any accretion creates no risk to 
navigation/sediment transport of the jetty.  
 

Bathymetric survey for the region is 
carried out. Mathematical model 
studies for the siltation is done by 
Central Water and Power Research 
Station, Pune. The bottom is rocky 
and hence scour protection is not 
necessary. The shoreline studies 
carried out through NCSCM 
mentions that the river on right and 
left side of the port has a low 
accretion and is a stable coast. 
Hence no scour protection is needed.  
 

vi.  The PP shall undertake the environmental 
monitoring programme, as committed in the 
EIA study. This shall also include continuous 
measurements of underwater vibration and 
noise levels by installing appropriate 
measuring instruments immediately at Piles 
and thereafter at a distance of 2 km from that 
Piles.  
 

The environmental monitoring 
programme is being implemented.   
The survey for carrying out 
Underwater vibration and noise level 
is undertaken. The report is annexed 
along as Annexure III.  

vii.  As committed under the EIA study, necessary 
arrangements for the treatment of effluents 
and solid wastes shall be made and it shall 
be ensured that the untreated effluents and 
solid wastes are not discharged into the 
water/CRZ area. 
 

Adequate mitigation measures as 
mentioned in the EIA study is being 
taken. The project is cargo handling at 
the jetty facilities in which no effluents 
are generated. The solid waste 
generated at the premises is 
segregated and disposed as per the 
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norms/ guidelines of the CPCB. No 
solid waste is discharged into the 
water/CRZ area.  

viii.  Ships/ barges shall not be allowed to release 
any oily bilge waste or ballast water in the 
sea. Any effluents from the jetty which have 
leachable characteristics shall be segregated 
and recycled/disposed as per MPCB 
guidelines. 
 

Only barges and mini bulker carriers 
of 6000 to 8000 DWT enter to the jetty 
area. Release of oily bilge waste or 
ballast water from these barges is not 
be permitted.  
Only cargo handling is carried out at 
the jetty. The process does not 
involve any manufacturing process 
that generate effluents. Thus, no 
effluents are generated at the jetty.  

ix.  Location of DG sets and other emission 
generating equipment shall be decided 
keeping in view the predominant wind 
direction so that emissions do not effect 
nearby residential areas. Installation and 
operation of DG sets shall comply with the 
guidelines of CPCB. 

Shall be complied.  
The port has a continuous power 
supply. DG is used only in case of 
emergency for office lights only. The 
DG set is placed in acoustic 
enclosure.   
 

x.  All the mechanized handling systems and 
other associated equipments such as 
hoppers, belt conveyors, stacker cum 
reclaimers shall have integrated dust 
suppression systems. Dust suppression 
systems shall be provided at all transfer 
points.  

All the mechanized handling systems 
and other associated equipments 
such as hoppers, belt conveyors, 
stacker cum reclaimers installed at 
the jetty as a part of jetty expansion 
have integrated dust suppression 
systems. Dust suppression systems 
are also provided at all transfer points. 
Other measures for dust suppression 
are also implemented.  
 

xi.  A windshield of appropriate height shall be 
provided around the coal/other bulk stack 
yard for control of wind generated dust.  

Windshields of appropriate height is 
provided around the coal/other bulk 
stack yard.  
Bulk cargo like coal and iron ore is 
stored in covered sheds. 
 

xii.  All the conditions stipulated by the MCZMA 
vide their letter no. CRZ-2014/CR-41/TC-4 
dated 24.02.2015, shall be strictly complied 
with.  

Is being complied.  

xiii.  No product other than permitted under the 
CRZ Notification, 2011 shall be stored in CRZ 
area. 

Is adhered. No products except the 
ones permitted are stored in CRZ area.  

xiv.  The project affected people, if any, due to the 
land acquisition shall be rehabilitated or 
compensated as per the norms laid down by 
the concerned agency of State/Central 
Government.  
 

No R & R involved.  
Land will be purchased from private 
owners as per the prevailing rate.  
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xv.  The quality of treated effluents, solid wastes, 
emissions and noise levels and the like, from 
the project area must conform to the 
standards laid down by the competent 
authorities including the Central or State 
Pollution Control Board and under the 
Environment (Protection) Act, 1986. 

Ambient air quality and noise level are 
within the permissible limits. The 
monitoring   is carried out by MoEFCC 
recognized laboratory 

xvi.  All the mitigation measures suggested in the 
EIA report and the marine environment study 
of CWPRS, Pune shall be implemented. The 
compliance for each of those measures shall 
be submitted to concerned SPCB and R.O. of 
this Ministry along with six monthly 
compliance reports.  
 

The compliance report is regularly 
submitted to MPCB and RO, Nagpur 
along with the six monthly compliance 
reports.  

xvii.  There shall be no drawal of ground water in 
CRZ area. 

No ground water is drawn from the 
CRZ area. The water requirement at 
the jetty is met from the supply by KT 
Bandhara.  
 

xviii.  Periodical study on shoreline changes shall 
be conducted and mitigation carried out, if 
necessary. The details shall be submitted 
along with the six monthly monitoring report.  

No shoreline changes are envisaged.   
The study for shoreline changes have 
been carried out through National 
Coastal for Sustainable Coastal 
Management. The report submitted in 
August 2022 is attached as Annexure 
IV 

xix.  It shall be ensured by the Project Proponent 
that the activities do not cause any 
disturbance to the fishing activity, movements 
of fishing boats and destruction of mangroves 
during construction and operation phase.  
 

The barges navigate only through the 
demarcated channel. Fishing activities 
will not be affected. 
The project development does not 
envisage any mangrove cutting.   
 

xx.  All the recommendation of the EMP including 
dust control at storage and handling of 
cargos shall be complied with letter and spirit. 
The Project Proponent may be asked to 
submit all the EMPs mentioned in the EIA 
report and during the subsequent 
presentations made before the EAC shall be 
submitted in a tabular format with budgetary 
provisions and the same shall be submitted to 
Ministry and with a copy to R.O., MoEF&CC 
within two months.  

The recommendation of the 
Environmental Management Plan 
suggested in the EIA is implemented.  
The dust control measures are installed 
at all the strategic points to control 
emissions.  
Environment Management Plan (EMP) 

• EMP includes regular monitoring of 
the air, noise and creek water 
quality.  

• Covered shed for storage to 
minimize fugitive emissions 

• Covered conveying system 

• Dust suppression measures 
adopted at all transfer points 

• Sewage treated in STP at the site 
 
 



5  
Clearance for Expansion of Dharamtar Jetty facility in Village Dolvi of district Raigad (Maharashtra) by M/s. JSW Dharamtar Port 
Private Limited 

 

xxi.  The project Proponent shall take up and                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
earmark adequate fund for socio-economic 
development and welfare measures as 
proposed under the CSR Program. This shall 
be taken up on priority. 
 

The funds are earmarked. JSW 
Dharamtar Port is actively involved in 
CSR activities like supplying water 
tankers to the villages, holding cultural 
activities in the vicinity, sports 
development, women empowerment 
etc.  
 
The CSR spent during the year 2023-24 
is as below:  
 

sr Particulars Expenditure 
(in lakhs) 

1 Community 
Development 

 
4.0 

2 Rural 
Infrastructure  

95.0 

3 Livelihood  48.70 

4 Administration 
expense 

3.36 

 Total  151.06 

 
 

xxii.  The Project Proponent shall set up separate 
environmental management cell for effective 
implementation of the stipulated 
environmental safeguards under the 
supervision of a Senior Executive. 
 

An Environment Cell comprising 
qualified personnel is formed at the site 
for monitoring the stipulated 
environmental safeguards.  
 

xxiii.  The funds earmarked for environment 
management plan shall be included in the 
budget and this shall not be diverted for any 
other purposes.  

Funds for environment management 
plan is included in the annual budget.  
The annual budget of 127.91 lakh was 
earmarked for the year 2023-24. 
The details of expense are as below: 

Sr Particulars Expenditure 
(in lakhs) 

1 Environment 
monitoring 

12.24 

2 Sweeping 
machine/ 
manpower / Maint 

15.00 

3 O&M of STP 14.40 

4 Hiring of Water 
tanker 

08.43 

5 Feasibility 
studies/EMP 
compliances 

29.92 

6 Green belt 
development 

37.92 

7 Others  10.00 

 Total  127.91 
 

xxiv.  The responses/commitments made to the 
issues raised during public hearing shall be 

Shall be complied as committed. 
JSW proactively provides water tankers 
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complied with in letter and spirit. A hard copy 
of the action taken shall be submitted to the 
Ministry. 

to the nearby villages. Also other 
activities like aids in educational 
facilities, aid in acquiring technical 
qualification to the youth, women 
empowerment is implemented.  
 

xxv.  The proponent shall abide by all the 
commitments and recommendations made in 
the EIA/EMP report so also during their 
presentations 

Complied 

xxvi.  The PP shall engage NCSCM, Chennai to 
carry out the monitoring at their own cost to 
ensure proper implementation of the 
construction methodology and construction of 
the Jetty without disturbing the existing 
mangroves, natural resources and other 
environmental safeguards. 

NCSCM is carrying out the study for 
proper implementation of the 
construction methodology. No 
mangroves are disturbed/ cut for project 
development.  
 

xxvii.  Corporate Social Responsibility; 
a. The Company shall have a well laid 

down Environment Policy approved by 
the Board of Directors. 

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

c. The hierarchical system or 
Administrative Order of the company 
to deal with environmental issues and 
for ensuring compliance with the 
environmental clearance conditions 
shall be furnished. 

d. To have proper checks and balances, 
the company shall have a well laid 
down system of reporting of non-
compliances/violations of 
environmental norms to the Board of 
Directors of the company and/or 
shareholders or stakeholders at large.                                                                                                                                            

 

 
The Safety, Health and Environment 
Policy is in place. Considering the 
proposed expansion, the policy shall be 
updated.  
The copy of the Environment Policy is 
enclosed along as Annexure V 

4 B GENERAL CONDITIONS  

i.  Appropriate measures must be taken while 
undertaking digging activities to avoid any 
likely degradation of water quality 
 

The dredging is carried out with 
permission from Maharashtra Maritime 
Board.  
We have deployed grab type dredgers. 
The dredged material was disposed at 
the sites designated by CWPRS 
through model studies.  
 
No spoil is allowed to slip in the water. 
Water quality is monitored regularly its 
chemical properties.  
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ii.  Full support shall be extended to the officers 
of this Ministry/Regional Office at Nagpur by 
the project proponent during inspection of the 
project for monitoring purposes by furnishing 
full details and action plan including action 
taken reports in respect of mitigation 
measures and other environmental protection 
activities.  
 

Noted and shall be adhered to during 
the visit of the official during the site 
inspection.  

iii.  A six monthly monitoring report shall need to 
be submitted by the project proponents to the 
Regional Office of this Ministry at Nagpur 
regarding the implementation of the stipulated 
conditions.  
 

Is being complied regularly. 
The last report from June 2021 to 
November 2021 was submitted to 
MoEF&CC, Regional Office Nagpur in 
December , 2021  

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

Noted  

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

Noted  

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

Noted and shall be complied to.  

vii.  The project proponents shall inform the 
Regional Office as well as the Ministry, the 
date of financial closure and final approval of 
the project by the concerned authorities and 
the date of start of land development work 
 

The project is expansion of the existing 
jetty.   

viii.  A copy of the clearance letter shall be marked 
to concerned Panchayat/local NGO, if any, 
from whom any suggestion/representation 
has been made received while processing the 
proposal. 
 

Noted  

ix.  A copy of the environmental clearance letter 
shall also be displayed on the website of the 
concerned State Pollution Control Board. The 
EC letter shall also be displayed at the 
Regional office/ Tehsildar’s office for 30 days.  

Not in JSW scope.  
A copy of the environmental clearance 
was submitted to Maharashtra Pollution 
Control Board.  
 

5  These stipulations would be enforced among 
others under the provisions of Water 
(Prevention and Control of Pollution) Act 
1974, the Air (Prevention and Control of 

Consent from the MPCB is obtained 
time to time under the Water 
(Prevention and Control of Pollution) 
Act 1974 and the Air (Prevention and 
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Pollution) Act 1981, the Environment 
(Protection) Act, 1986, the Public Liability 
(Insurance) Act, 1991 and EIA Notification 
1994, including the amendments and rules 
made thereafter. 

Control of Pollution) Act 1981. 
The latest Consent to Operate is 
accorded by MPCB vide letter no. 
Format1.0/BO/CAC-CELL/UAN 
no.75788/CAC-2002001100 dated 25th 
February, 2020. Valid uo to 31st August, 
2024.  
The insurance under the Public Liability 
(Insurance) Act 1991 is renewed timely. 
The latest PLI is valid up to 30th June 
2023. 
  

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

The jetty does not handle any 
Petroleum products.  

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

Advertisement were published in 
Krushival (Marathi newspaper) and 
Raigad Times (English newspaper)  

8 This Clearance is subject to final order of the 
Hon'ble Supreme Court of India in the matter 
of Goa Foundation Vs Union of India in Writ 
Petition (Civil)No.460 of 2004 as may be 
applicable to this project. 

Noted 

9 Status of compliance to the various stipulated 
environmental conditions and environmental 
safeguards will be uploaded by the project 
proponent in its website. 

The copy of compliance report is 
uploaded on the DPPL website 

10 Any Appeal against this clearance shall lie 
with National Green Tribunal, if preferred, 
within a period of 30 days as prescribed 
under Section 16 of the National Green 
Tribunal Act, 2010.  

An appeal no. 30 of 2016 was filed 
against the EC and CRZ Clearance.  
 
Hon’ble NGT (Western Bench) Pune 
disposed the appeal vide order dated 
23rd May, 2017 as the appeal was 
barred by limitation.  

11 A copy of the clearance letter shall be sent by 
the proponent to concerned Panchayat, Zilla 
Parisad/Municipal Corporation, Urban Local 

The copy of the EC is uploaded on the 
DPPL website,  
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Body and the Local NGO, if any, from whom 
suggestions/representations, if any, were 
received while processing the proposal. The 
clearance letter shall also be put on the 
website of the company by the proponent. 

12 The proponent shall upload the status of 
compliance of the stipulated EC conditions, 
including results of monitored data on their 
website and shall update the same 
periodically. It shall simultaneously be sent to 
the Regional Office of MoEFCC, the 
respective Zonal Office of CPCB and the 
SPCB. 

The compliance status is uploaded on 
the DPPL website.  
The compliance reports are submitted 
regularly.  

13 The environmental statement for each 
financial year ending 31st March in Form-V as 
is mandated to be submitted by the project 
proponent to the concerned State Pollution 
Control Board as prescribed under the 
Environment (Protection) Rules, 1986, as 
amended subsequently, shall also be put on 
the website of the company along with the 
status of compliance of EC conditions and 
shall also be sent to the respective Regional 
Offices of MoEFCC bye-mail. 

Form V is submitted to MPCB regularly.  
The copy of the Form V is uploaded on 
the MPCB portal & DPPL website.  
 

 



 

       COMPLIANCE STATUS OF CAPTIVE JETTY AS PER 
ENVIRONMENTAL CLEARANCE UPTO NOVEMBER, 2023 

 
Ref: Clearance for Expansion of Dharamtar Jetty facility in Village Dolvi of district 
Raigad (Maharashtra) by M/s. JSW Dharamtar Port Private Limited – Amendment in 
Environmental and CRZ Clearance – Reg 
 
Ref: Ministry of Environment, Forest & Climate Change, Government of India. Letter 
F.No. 11-79/2013-IA.III dated 10th January, 2020. 

 
A. SPECIFIC CONDITIONS 

 

Clause 
No. 

Clearance Condition as per MoEF&CC 

Letter F.No. 11-79/2013-IA.III dated 10th 
January 2020 
 

Compliance Status up to Nov 2023 

i.  All the recommendations and conditions 
specified by the Maharashtra Coastal Zone 
Management Authority (MCZMA) vide letter 
no. CRZ 2018/CR-293/TC-4 dated 16.02.2019 
shall be complied with.  

All the Conditions of the MCZMA are 
complied with and followed.  
 

ii.  The company shall draw up and implement 
corporate social Responsibility plan as per the 
Company’s Act of 2013. As per the Ministry’s 
Office Memorandum F No. 2265/2017IA.III 
dated 01.05.2018 and proposed by the project 
proponent, an amount of Rs 3.0 crore @ 
0.75% of Amended cost) shall be earmarked 
under Corporate Environment Responsibility 
(CER) for the activities such as health, water, 
infrastructure, skill development, agriculture 
and scientific support and plantation. The 
activities proposed under CER shall be 
restricted to the affected area around the 
project. The entire activities proposed under 
the CER shall be treated as project and shall 
be monitored. 

CSR activity is carried out as 
committed.  
The proposed CER as communicated 
to The Director, Infra – 2 vide our letter 
dated 25th November 2019 is as below: 
 

CER 
component 

Amount  
Rs Lacs 

Health – 
construction of 
70 bedded multi 
specialty 
hospital – at 
Dolvi  

85 

Water – 
drinking water, 
rainwater 
harvesting, 
renovation of 
ponds 

45 

Infrastructure – 
construction of 
roads, street 
lights 

80 

Skill 
development  

55 

mailto:crore@0.75%25
mailto:crore@0.75%25


Agriculture and 
scientific 
support  

25 

Plantation – 
avenue trees on 
NH  

10 

Total  300 

 
About 230 lakhs have been spent on 
education, livelihood (fishermen) 
activities, infrastructure, drinking water 
during the last 2 years.  

   

 
 



JSW DHARAMTAR PORT PVT LTD 

DHARAMTAR, DOLVI - 402 107, TALUKA - PEN, DIST.- RAIGAD. 

JETTY AMBIENT AIR QUALITY / NOISE  MONITORING REPORT 

MONTH: JUNE-23 to NOV -23 

MoEF Certification No.857 E 

Sr. 
No
. 

DATE 
PM 10 

(µg/m3) 
PM 2.5 
(µg/m3) 

SO2 

(µg/m3) 
NOX 

(µg/m3) 

Sr. 
No
. 

DATE 

NOISE 
LEVEL dB(A) 

DAY NIGHT 

1 02.06.2023 57.30 35.00 8.60 28.20 1 06.12.2022 72.91 67.06 

2 06.06.2023 55.20 33.00 9.80 27.20 2 16.12.2022 73.26 69.41 

3 09.06.2023 52.00 31.00 8.30 26.80 3 26.12.2022 71.99 67.71 

4 13.06.2023 58.30 38.00 10.10 29.60 4 28.12.2022 72.96 66.92 

5 16.06.2023 56.10 34.00 9.20 26.80 5 05.01.2023 72.89 68.51 

6 20.06.2023 57.70 39.00 10.40 30.30 6 12.01.2023 71.95 67.09 

7 23.06.2023 57.60 32.00 8.10 27.40 7 18.01.2023 73.09 69.26 

8 27.06.2023 56.80 30.00 7.60 22.40 8 21.01.2023 72.56 67.81 

9 30.06.2023 56.40 33.00 8.80 25.30 9 11.02.2023 72.09 68.07 

10 04.07.2023 42 31 8.1 24.7 10 15.02.2023 71.38 69.81 

11 07.07.2023 45 28 7.7 22.3 11 21.02.2023 73.54 67.89 

12 11.07.2023 40 26 7.1 23.8 12 25.02.2023 71.92 68.67 

13 14.07.2023 44 30 6.8 25.1 13 03.03.2023 72.56 68.71 

14 18.07.2023 41 28 7.4 22.2 14 08.03.2023 71.82 67.92 

15 21.07.2023 46 33 8.4 26.1 15 25.03.2023 72.99 67.59 

16 25.07.2023 42 30 6.7 22.4 16 30.03.2023 73.82 69.08 

17 28.07.2023 47 37 8.7 26.1 17 18.04.2023 72.02 69.02 

18 01.08.2023 46 29 9.5 26.4 18 20.04.2023 73.59 68.52 

19 04.08.2023 43 21 10.4 29.4 19 22.04.2023 72.89 67.48 

20 08.08.2023 56 34 8.3 26.6 20 25.04.2023 71.92 69.72 

21 11.08.2023 50 30 7.8 28.4 21 09.05.2023     

22 15.08.2023 45 32 9.9 27.5 22 16.05.2023     

23 18.08.2023 50 37 9.1 30.3 23 23.05.2023     

24 22.08.2023 47 23 7.4 22.8 24 26.05.2023     

25 25.08.2023 34 26 8.5 25.6     

26 29.08.2023 39 28 10.1 28.6     

27 01.09.2023 51 37 9.8 27.8     

28 05.09.2023 48 34 11 29.6     

29 08.09.2023 44 30 12.2 26.7     

30 12.09.2023 54 38 12.2 30.2     

31 15.09.2023 50 35 9.8 27     

32 19.09.2023 47 33 9.8 27     

33 22.09.2023 48 30 8.6 24.5  
   

34 26.09.2023 40 28 7.3 25.6  
   

35 29.09.2023 45 31 8.6 26.7  
   

36 03.10.2023 53 38 10.7 28.9  
   



37 06.10.2023 49 35 11.4 30.8  
   

38 10.10.2023 51 40 12.6 32.4  
   

39 13.10.2023 50 36 10.4 29.5  
   

40 17.10.2023 56 39 11.7 31.4  
   

41 20.10.2023 51 34 12.4 32.4  
   

42 24.10.2023 55 37 10.1 29.6  
   

43 27.10.2023 52 43 11.6 31.9  
   

44 31.10.2023 53 32 9.8 27.6  
   

45 03.11.2023 50 32 11.9 30.5  
   

46 07.11.2023 42 21 10.2 29.5  
   

47 10.11.2023 48 28 12.3 31.7  
   

48 14.11.2023 54 35 9.8 27.7  
   

49 17.11.2023 41 22 8.4 26.8  
   

50 21.11.2023 49 28 11.2 28.5  
   

51 24.11.2023 50 30 12.8 30.9  
   

52 28.11.2023 45 21 9.8 31.4  
   

 



JSW DHARAMTAR PORT PVT LTD 

DHARAMTAR, DOLVI - 402 107, TALUKA - PEN, DIST.- RAIGAD. 

JETTY CREEK WATER ANALYSIS REPORT 

MONTH: JUNE-23 to NOV -23 

MoEF Certification Sr,No.857 E 

CREEK WATER SAMPLES DETAILS 

Parameter 

Location 

Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle 

Streame 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 
Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle Stream 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 

  15.06.2023 27.06.2023 

Temprature 28.4 28.8 28.5 27.9 28.7 26.4 20 20.7 27.4 28.9 

pH 7.15 7.24 7.25 6.87 7.33 6.84 7.15 7.34 7.07 7.84 

Turbidity 120 137 134 74.5 76.5 2.34 2.31 1.14 0.29 0.32 

Total Dissolved Solids 14700 14000 21100 20200 20600 14500 14940 15600 14000 14500 

Oil & Grease BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) 

BOD 9 9 11 8 8 4 4 6 9 9 

COD 33 31 39 28 27 15 16 23 32 30 

Chloride 9197 9097 12496 9797 10996 9996 10996 10496 11496 10996 

Nitrate 13.1 13.4 13.6 13 13.1 13 11.1 11 10.6 10.7 

Phenolic Compounds BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) 

Sulphate 5.41 5.9 5.52 5.9 5.4 BLQ(LOQ:0.025) BLQ(LOQ:0.025) BLQ(LOQ:0.025) 620 310 

Total Phosphate BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) 

Chromium  BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) 

Salinity 28 28 27 28 27 17 16 17 15 15 

Lead BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) 

Mercury BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) 

Chlorophyll <0.1 <0.1 <0.1 BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) 

Primary Productivity 0.9 1.05 2.4 2.4 1.05 1.05 1.05 1.05 1.05 1.2 

Zooplankton Present Present Present Present Present Present Present Present Present Present 

Phytoplankton Present Present Present Present Present Present Present Present Present Present 

Texture Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay 

Lead (as PB) 16.8 35.4 31.6 21.8 29.6 20.2 34.9 58.4 66.6 64.8 

Chromium (as Cr) 67.7 85.1 64.9 50.4 60.8 51.8 51.4 84.5 65.9 76 

Microbenthos Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 

Parameter 

Location 

Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle 

Streame 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 
Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle Stream 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 

  11.07.2023 28.07.2023 & 29.07.2023 

Temprature 28.2 28.1 28.4 25.7 26 28.4 28.2 28 28.7 28.5 

pH 7.35 7.12 7.19 7.56 7.14 6.67 6.62 6.62 7.81 8.33 



Turbidity 0.36 0.42 0.28 BLQ(LOQ:0.2) BLQ(LOQ:0.2) 0.34 0.32 0.30 0.28 0.28 

Total Dissolved Solids 426 390 414 468 470 170 236 212 0.27 308 

Oil & Grease BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) 

BOD 3 3 4 2 2 3 2 5 5 8 

COD 12 13 15 7 8 10 8 20 20 30 

Chloride 204 168 200 198 200 71 59 108 39 43 

Nitrate 4.67 3.82 4.52 4.22 4.31 5.88 4.69 4.63 16.2 16.2 

Phenolic Compounds BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) 

Sulphate 31.5 37.7 46 40.1 55.6 34.3 30.4 31 42.2 28.5 

Total Phosphate BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) 

Chromium  BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) 

Salinity 0.39 0.33 0.39 0.38 0.39 0.16 0.14 0.22 0.1 0.11 

Lead BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) 

Mercury BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) 

Chlorophyll 5.51 5.43 5.4 5.51 5.52 5.48 5.48 5.49 5.48 5.43 

Primary Productivity 2.4 1.8 1.35 1.8 2.1 1.35 1.35 1.05 1.35 0.9 

Zooplankton 24 23 18 23 24 24 22 25 19 20 

Phytoplankton 14 13 15 12 15 14 12 15 13 12 

Texture Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay 

Lead (as PB) 28.4 12.7 12.8 348.0 35.8 13.7 29.3 16.8 11.6 19.9 

Chromium (as Cr) 53.2 48.8 53.2 53.8 94 277 187 119 187 275 

Microbenthos Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 

Parameter 

Locations 

Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle 

Streame 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 
Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle Stream 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 

  04.08.2023 to 05.08.2023 25.08.2023 to 26.08.2023 

Temprature 30.1 30.4 29.8 30.4 30.1 29.3 30.8 29.2 28.3 28.6 

pH 7.55 7.47 7.15 7.60 7.98 7.77 7.97 8.16 7.34 7.41 

Turbidity 18 20 18 18.8 18 0.81 0.74 0.89 0.56 0.80 

Total Dissolved Solids 252 250 264 258 290 1266 1270 1290 1240 1200 

Oil & Grease BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) 

BOD 4 4 5 BLQ(LOQ:1) BLQ(LOQ:1) 2 2 2 3 5 

COD 16 15 17 BLQ(LOQ:5) BLQ(LOQ:5) 7 7 7 9 17 

Chloride 99 101 100 96 99 560 535 530 539 560 

Nitrate 6.01 6 7.46 6.66 6.14 2.06 2.01 2.17 2.30 2.10 

Phenolic Compounds BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) 

Sulphate 46.4 21.8 15.4 24 29 99.6 106 92.4 98.4 94.8 

Total Phosphate BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) 

Chromium  BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) 

Salinity 0.21 0.21 0.21 0.20 0.21 1.04 0.98 0.98 0.98 1.04 

Lead BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) 

Mercury BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) 



Chlorophyll 5.42 5.36 5.36 5.42 5.42 5.4 5.38 5.42 5.32 5.40 

Primary Productivity 1.1 1.2 1.2 1.2 1.2 1.8 1.35 1.2 1.35 1.8 

Zooplankton 23 19 24 22 24 19 20 17 18 18 

Phytoplankton 14 12 14 13 12 14 14 12 14 12 

Texture Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay 

Lead (as PB) 3.6 6.51 6.32 9.0 4.14 28.3 42 32 27.1 27.3 

Chromium (as Cr) 59.6 105 85.4 123 61.9 89.1 128 112 90.6 91.6 

Microbenthos Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 

Parameter 

Locations 

Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle 

Streame 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 
Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle Stream 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 

  13.09.2023 to 14.09.2023 26.09.2023 to 27.09.2023 

Temprature 30.5 30.1 30.3 30.8 30.5 32.7 32.5 31.5 32.5 32.8 

pH 7.63 7.85 7.82 7.81 6.63 7.59 7.69 7.63 7.36 7.12 

Turbidity 1.43 1.28 2.31 1.29 1.27 2.12 2.4 2.18 1.89 1.23 

Total Dissolved Solids 6460 6490 6480 6570 6620 5690 3270 5680 5730 5570 

Oil & Grease BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) 

BOD 2 3 3 3 3 4 3 3 3 4 

COD 8 12 11 11 10 15 11 13 12 13 

Chloride 3646 3598 3398 3648 3398 2844 2594 2545 2594 2345 

Nitrate 2.12 2.30 3.98 3 2.53 1.72 2.22 1.90 1.88 2 

Phenolic Compounds BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) 

Sulphate 249 333 285 212 277 466 232 396 277 342 

Total Phosphate BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) 

Chromium  BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) 

Salinity 7 5 6 6 6 5 5 5 5 5 

Lead BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) 

Mercury BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) 

Chlorophyll 5.37 5.37 5.35 5.33 5.36 5.34 5.35 5.35 5.38 5.38 

Primary Productivity 1.35 1.35 1.35 1.2 1.5 1.34 1.35 1.35 1.38 1.38 

Zooplankton 18 20 22 22 21 18 20 18 20 22 

Phytoplankton 12 14 14 13 15 12 14 15 12 14 

Texture Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay 

Lead (as PB) 13.0 27.1 17.9 19.1 12.6 45.0 23.4 14.3 31.3 28.4 

Chromium (as Cr) 45.6 71.4 81.1 82.1 64.6 57.1 70.3 75.9 119 92.1 

Microbenthos Absent Absent Absent Absent Absent Absent Absent Absent Absent Present 

Parameter 

Locations 

Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle 

Streame 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 
Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle Stream 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 

  10.10.2023 to 11.10.2023 27.10.2023 to 28.10.2023 



Temprature 25.4 27.1 27.8 26 27 27.8 27.1 28.9 31.3 31.6 

pH 7.91 7.87 7.79 7.88 7.80 7.7 7.81 7.75 7.27 7.55 

Turbidity 1.32 1.19 1.17 1.21 1.18 28.2 28.1 27.8 28.1 27.2 

Total Dissolved Solids 12470 12290 10880 12510 11770 16530 17580 17280 15200 15870 

Oil & Grease BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) 

BOD 6 5 2 6 3 13 18 16 21 22 

COD 24 18 10 24 12 48 68 60 80 84 

Chloride 5638 5788 5638 5788 5638 11900 11300 11300 11600 15870 

Nitrate 2.77 2.9 2.73 2.91 2.77 5.68 5.43 6 6.8 6.7 

Phenolic Compounds BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) 

Sulphate 1610 1087 1440 293 300 980 874 906 878 878 

Total Phosphate BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) 

Chromium  BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) 

Salinity 14 15 14 15 13 25 25 24 24 24 

Lead BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) 0.009 BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) 0.009 BLQ(LOQ:0.008) 

Mercury BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) 

Chlorophyll 5.31 5.32 5.31 5.34 5.32 5.36 5.33 5.4 5.34 5.27 

Primary Productivity 1.35 2 1.35 2 2 2.1 2.1 2.1 2.1 2.1 

Zooplankton 20 21 15 18 20 20 22 18 21 19 

Phytoplankton 12 12 19 12 13 15 14 12 15 12 

Texture Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay 

Lead (as PB) 23.0 25.3 27.8 21.5 17.8 7.1 35.8 23.2 12.3 15.2 

Chromium (as Cr) 56.1 31.3 47.1 84.7 72.3 51.9 100 81.1 54.7 73.3 

Microbenthos Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 

Parameter 

Locations 

Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle 

Streame 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 
Coal Handling Jetty 

No. 6 Coal Birth  

1000 Meter From 

Towards Sea From 

Jetty Middle Stream 

500 Meter From 

Towards Sea Left 

Bank Dharamatar 

creek 

500 Meter From 

Towards Sea Right 

Bank Dharamatar 

creek 

Jetty No 10 

  15.11.2023 & 16.11.2023 24.11.2023 to 25.11.2023 

Temprature 33.1 33.2 33.6 33.4 33.2 29.6 30.4 28.3 31.6 32.7 

pH 7.46 7.53 7.56 7.52 7.66 7.06 7.09 7.02 7.12 7.21 

Turbidity 13.2 12.9 13.1 12.4 12.2 7.31 7.83 8.12 7.2 12.2 

Total Dissolved Solids 14500 14440 14730 14720 14160 27150 26450 266560 25640 25750 

Oil & Grease BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) BLQ(LOQ:1) 

BOD 5 4 3 4 3 6 6 6 6 5 

COD 20 16 12 16 12 20 22 24 26 20 

Chloride 9490 9190 9390 9690 9190 13495 15995 11996 16464 16995 

Nitrate 7.7 7.28 7.82 8.4 8.68 9.16 8.84 8.64 4.33 4.14 

Phenolic Compounds BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) BLQ(LOQ:0.001) 

Sulphate 1548 1574 1280 1626 1404 467 481 457 409 399 

Total Phosphate BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) BLQ(LOQ:0.1) 

Chromium  BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) BLQ(LOQ:0.02) 

Salinity 25 24 26 25 24 25 24 25 26 26 



Lead BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) BLQ(LOQ:0.008) 

Mercury BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) BLQ(LOQ:0.0008) 

Chlorophyll 5.32 5.33 5.33 5.32 5.36 5.32 5.32 5.33 5.32 5.32 

Primary Productivity 2.1 2.4 2.1 2 2.1 1.2 1.2 1.2 1.2 1.2 

Zooplankton 19 20 22 18 21 19 21 20 22 20 

Phytoplankton 13 15 13 14 14 13 15 12 12 14 

Texture Clay Clay Clay Clay Clay Clay Clay Clay Clay Clay 

Lead (as PB) 20.4 18.4 24.9 18.6 14.1 25.6 26.6 20.8 24.5 28.6 

Chromium (as Cr) 54.9 50 74.8 53.2 49.7 47.1 41.5 34.9 24 77.4 

Microbenthos Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent 
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1. Background 

 

The JSW Steel Limited, Dolvi Works, Maharashtra, JSWSL produces about 3.3 MTPA 

of steel and generates 55 MW of power, involving about 9.69 MTPA of raw 

materials. The raw material is received at the existing 331.5 m jetty, owned and 

operated by JSW Dharamtar Port Private Limited (JSWDPPL). This jetty is located on 

the right bank of Amba River, 22km from its mouth (Fig 1.1). The jetty is located 

equidistant about 33 km nautical miles from Jawaharlal Nehru Port and Mumbai 

Port. Another port in vicinity is PNP port located opposite to the JSW port on the left 

bank of Amba River. The jetty is accessible by road and is 80 km from Mumbai. It is 

well connected to national highway NH-17 that joins the coastal highway. 

A simple logistic chain is followed at the JSW Dharamtar facility. During fair weather 

conditions, mother vessels are moored at the Mumbai Offshore anchorage whereas 

during monsoon, the inner anchorage is used. The load from the mother ships is 

transferred into the barges using ship’s gears. The barges travel to the JSW berth 

through the creek where it gets unloaded. The unloaded materials are sent to the 

plant storage through the jetty and the cross country conveyors. Currently, there is 

no storage at the berth. JSWSL has proposed to increase the plant capacity to 10 

MTPA which will trigger expansion of the captive port to handle the increased raw 

material requirements. The volume of total cargo is expected to increase from 

present 9.69 MTPA to 33.95 MTPA. 

The existing barge handling facility at Dharamtar was originally designed for barge 

sizes of 2500 DWT and presently is handling barges up to 3700 DWT. Hence, 

JSWDPPL has planned to increase the existing 331.5 m long berth to 1750 m in 

three developmental phases (Fig 1.2). 

Existing Operations (Phase – I): The present jetty is about 331.5 m long and is 

designated as berth 1 to 4 (Fig 1.2). The raw material at present is handled using 2 

barge unloaders on rail and two static Mobile Harbour Cranes. Present handling 

capacity is 8.24 MTPA of raw materials annually. 

Phase -II (On-going Expansions): In phase II, which is the on-going expansion phase 

(Fig 1.2-), a new berth of 718.5 m long is being constructed, taking the total length 

of the berth to 1050 m. The phase II operation is expected to increase the imported 

raw material volume from present 8.24 MTPA to 14.2 MTPA and finished product 

to be exported from 1.45 MTPA to 2.6 MTPA. Accordingly, about 53 ha back up 

storage area would be required for the same in this phase. 
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Fig 1.1:  Location map of JSW Dharamtar Port
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Phase – III Operations 

In this phase, it is expected that approximately 33.95 MTPA of cargo would be 

required to be handled. It is proposed to construct 700 m of berth in this phase, 

taking the total length of the berth to 1750 m.  In tandem, the backup area 

requirement would go up to 84 ha from the 53 ha required in phase II.  

 

Cargo Handling  

The imported cargo includes Iron Bearing Raw Materials (IBRM), Coal Bearing 

Raw Materials (CBRM), container and clinker. The exported cargo will include HR 

coils, container, cement and slag. In the existing phase, the raw materials are 

directly fed through conveyer belts from the port. In the process of expansion, a 

port backup containing bulk stockyard for the raw materials will be provided 

behind the berths to increase the efficiency and operational flexibility of raw 

material handling at the port. 

 

 

Fig. 1.2: Proposed Layout of the Dharamtar Facility  
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2. ToR for Environmental Monitoring 

 

As per the recommendations of Environment Appraisal Committee (EAC), the 

Ministry of Environment, Forest& Climate Change hereby accorded 

Environmental and CRZ Clearance to the project 'Expansion of Dharamtar Jetty 

facility in Village Dolvi of District Raigad (Maharashtra) by M/s JSW Dharamtar 

Port Pvt Ltd, vide MoEF&CC letter No. F. No. 11 - 79 / 2013 - IA.III dated 

26/11/2015.  

It was specified that NCSCM shall carry out the study for suggesting measures 

for mangrove protection, in the view of impact of proposed construction 

methodology as well as to carry out monitoring to ensure proper implementation 

of the construction methodology and construction of the Jetty without disturbing 

the existing mangroves, natural resources and other environmental safeguards, 

as stipulated in MoEF&CC’s EC letter cited as above.  

 

EC Conditions for Environmental Monitoring 

The Special Conditions of the EC state “The PP shall engage NCSCM, Chennai to 

carry out the monitoring at their own cost to ensure proper implementation of 

the construction methodology and construction of the Jetty without disturbing 

the existing mangroves, natural resources and other environmental safeguards”.  

 

Accordingly, NCSCM has undertaken the task of period monitoring of 

construction activities during Phase-II with the following tasks as mentioned in 

the Terms of Reference: 

(a) Monitoring of site during construction phase and  

(b) Suggest measures for mangrove protection and other environmental 

safeguards during the construction phase 

 

Monitoring of site during construction phase: 

It was proposed that environmental monitoring of the stations during Phase-II 

construction will be carried out with increased number of locations (at least 6), 

the rationale being that the distance from the project site to River mouth and 

upstream needs to be covered. 

Following components were proposed for monitoring with a frequency of once in 

three months  

A. Water: 

- Physico-Chemical Parameters (pH, Salinity, Conductivity, TDS, 

Turbidity, DO, BOD, Phosphates, Nitrates, Sulphate, Chloride) 
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- Biological Variables (Transparency, Chlorophyll, Phytoplankton 

(density, diversity), Zooplankton (density, diversity) 

B. Marine Sediment Analysis:  

- Physico-Chemical parameters  

- Biological (Phytoplankton, Zooplankton, Benthic meiofauna, 

Benthic macrofauna) 
 

C. Air quality (PM10, PM2.5, SO2, NOx) 
 

D. Noise  
 

E. Greenbelt development 

 

Suggested measures for mangrove protection 

This activity involves mapping of the mangroves in the locality up to 10 km from 

project site boundary as well as mapping of flow conditions in the Amba River, 

modelling changed flow patterns due to dredging, and assessing the potential 

impacts on the mangroves due to the changed flow regime.  

A detailed survey with respect to health and status of the mangrove was carried 

out during April 2017 to propose necessary measures for management of the 

mangrove vegetation located in vicinity of JSW port.  Present survey (March 2018) 

focuses on assessing the status of environmental quality.  

3. Field Survey 

 

A field visit to JSW Dharamtar Port Private Limited was carried out from 22nd 

March 2018 to 25th March 2018 by a team of scientists from NCSCM. The team 

included: 

 

(1). Dr. Maria Fernandes 

(2). Mr. Arumugam K 

(3). Ms. Armoury Kazip Y S 

(4). Mr. Anandavelu I 

(5). Mr. Darwin Devidas Ramteke 

 

 

The objectives of the survey were to undertake environmental monitoring  

  

The officials from JSW Dharamtar assisted the team. 
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4. Environmental Monitoring 

 

The team made a detailed survey (4th Quarterly) at existing jetty facility as well as 

of the on-going construction work. The team carried out a spatial survey for 

environmental parameters in the Amba River. Following first-hand observations 

were made during the visit: 

 

 The project site is located at 18°42'520" N and 73°1'620" E, located at 

the right bank of Amba River, at a distance of 22 km from its mouth.  

 On the other side of the bank of Amba River, PNP Port is located.  Length 

of the existing Jetty is 331.5 m. In Phase-II, expansion of jetty to the north 

by 718.5 m is under progress.  

 The construction of the jetty is being carried out by self-supported 

Cantilever Gantry Construction method, which is known to cause minimal 

disturbance to environmentally sensitive areas, and does not require load-

out facilities a smaller assembly zone. 

 Previously selected 10 stations covering the upstream, port and 

downstream regions of Amba River were sampled (Fig .4.1). 
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Fig. 4.1: Sampling locations for periodic monitoring in Amba River 
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Fig. 4.2: Sample collection in the Amba River  

 

Air Quality 

Particulate matter (PM) in addition to few anthropogenic gases (e.g. NOx, SOx, CO 

etc.) present in ambient air is a prime concern in ports and harbours. In addition 

to the emissions of SOx, NOx and fine-particle from ship, dust emissions at 

different intensities also arise during various regular port–related activities such 

as loading, un-loading, transportation and storage of cargo materials such as 

coal, ores etc.  Particulate matter consists of both Suspended Particulate Matter 

(>10µm; PM10) and Respirable Suspended Particulate Matter (<2.5 µm; PM2.5). 

It acts as an irritant and even penetrate into the human respiratory system, 

causing serious health hazards.  

At present, over 600 million people living in urban areas worldwide are being 

exposed to dangerous levels of traffic–generated air pollutants. About 30% of 

the respiratory diseases are related to personal exposure to high level ambient 

PM concentrations (WHO, 2000). In developed countries, PM emissions are 

mainly responsible for respiratory health problems. The main sources for ambient 

PM concentrations in urban roadways are vehicle exhausts, emissions from tyre 

and brake wear and re–suspension of road dust. Therefore, the monitoring for 

PM10 (<10 µm) is considered as a good technique of determining the 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/air-pollutant
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/respiratory-disease
https://www.sciencedirect.com/science/article/pii/S1309104215305456#bib0100
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/exhaust-emission
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/resuspension
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community’s exposure to potentially harmful dust. Recently these measurements 

have been shifted from PM10 (<10 µm) to finer particles (PM2.5; <2.5 µm) based 

on the relevance in direct health consequences. This was significantly noted in 

the inclusion of PM10 (2000) and PM2.5 (2009) in the National Ambient Air Quality 

Standards (NAAQS). About 60 % of the country’s mean PM2.5 concentrations 

(population-weighted) come from anthropogenic source sectors, while the 

remainder are from “other” sources, such as windblown dust and extra-regional 

sources. Power plants, industrial coal combustion and anthropogenic dust 

(including coal fly ash, fugitive road dust and waste burning) are the few potential 

sources of atmospheric dust particles. Total dust (windblown and anthropogenic 

together) contributed 39 % of PM2.5, while transportation, brick production. 

In order to ensure sustainable port activities, concentration of the following air 

quality parameters in the ambient air should not be allowed to exceed the levels 

mentioned in revised National Ambient Air Quality Standards (NAAQS) [NAAQS 

Notification dated 18th November, 2009]. As per NAAQS Central Pollution Control 

Board Notification (2009), the permissible limit of PM10 is 100 µg/m3 and PM2.5 

is 60 µg/m3 on a 24-hour basis for industrial areas/ports and harbours. In 

addition, the concentration of gaseous pollutants like sulphur dioxide and 

nitrogen dioxide in ambient air were measured by absorbing a known volume of 

air at a regulated flow rate in the respective absorbing solutions followed by 

colorimetric analyses (National Ambient Air Quality Series:NAAQMS/36/2012-

13) 

Measurements of air quality (suspended particles, PM) were made within the port 

premises at the new jetty construction site using laser sensor, calibrated for 

Indian conditions against BAM (Beta attenuation Monitor-most advanced system 

for measuring ambient air quality). For the measurement of ambient SOx and NOx 

concentrations, improved West and Gaeke method and Jacob & Hochheiser 

modified (Na-Arsenite) methods were followed, respectively.  

 
Following observations were made during air quality monitoring at the site: 

 

 Major pollutant sources inside the port area were identified as follows: 

o Vehicular emissions from tanker and truck traffic 

o Transport of dust particle from adjacent industries 

o Dust(coal/ore) from adjacent ports 

o Occasional spill from closed conveyor belt etc. 

 During the study period, the wind speed ranged between 0.7 to 3.2 m/s. 

The wind was predominantly from the south west direction. 
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 Prominent pollutant sources included emissions from construction 

activities and regular loading/ unloading of coal materials from the ports 

were identified 

 Although Dharamtar Port has sealed conveyor belt system for the transport 

of coal, frequent monitoring for the detection of any spillage/dispersion 

from the closed conveyor belt is essential for pollution free operation. 

 Dust generating activities may be stopped for two hours, if sustained wind 

speed exceeds 36 km/hr (or 10m/s). It can again be started once the it is 

demonstrated that the work site is sufficiently protected so that wind will 

not generate dust.  

Table 4.1: Assessment of temporal variation in air Quality at Dharamtar Port near 

the berth construction site in the month of March, 2018  

 

 Depositions of fine dust on the leaves of vegetation and dispersion of coal 

dust from the surrounding areas were observed, similar to earlier surveys.  

 The concentration of particulate matter was time dependent with high 

concentrations were observed during morning hours  

 PM concentrations also strongly correlate with vehicular emission rates 

i.e., PM10 levels increase with increase in traffic flow and it decreases at 

night time due to reduction in source emission rate. 

 

Air quality stations PM10 ( µg/m3) PM2.5 ( µg/m3) SOX ( µg/m3) NOx ( µg/m3) 

National Ambient Air Quality Standards 

Annual  60 40 50 40 

24 hrs average  100 60 80 80 

Observation at Dharamtar Port (construction site): January 2017 

Minimum 65 34 9.8 11.1 

Maximum 132 88 17.4 22.4 

Average 95 53 14.8 16.3 

Observation at Dharamtar Port (construction site): April 2017 

Minimum 76 47 11.6 16.4 

Maximum 167 106 23.4 31.6 

Average 112 69 18.6 19.1 

Observation at Dharamtar Port (construction site): October 2017 

Minimum 55 30 7.6 9.4 

Maximum 122 82 15.1 18.4 

Average 92 49 11.8 14.3 

Observation at Dharamtar Port (construction site): March 2018 (22 to 25th March) 

Minimum 59 36 15.6 12 

Maximum 141 80 23.8 16.8 

Average 97 48 13 15 
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Fig. 4.3: Concentration of Particulate Matter (mean) during the survey period 

(January, April, October, 2017 and March 2018). 

 
Fig. 4.4: Temporal variation in SOx and NOX during the survey period (January, 

April, October, 2017 and March 2018). 

 

  



  

 12 

 The mean value for PM10 and PM2.5 concentrations were marginally higher 

than the permissible limits prescribed for the industrial areas defined by 

CPCB (Table 4.1). 

 All the air quality parameters including suspended material showed lower 

ambient concentration in October compared to January and April 2017 

and March 2018 (Fig 4.3 & 4.4).  

Significant results for Air Quality: 

Mean concentrations of ambient PM10, PM2.5, SOx and NOx were measured during 

January, April, October, 2017 and March, 2018. The ambient concentrations 

were well within the permissible limits for the industrial areas as prescribed by 

Central Pollution Control Board, Government of India.  Occasional fluctuation and 

spikes in concentrations in the ambient air were subjected to specific port 

activities. The high concentrations were observed mostly during day time.  

Lowest PM10 and PM2.5 concentrations were observed during October compared 

to the other months. Wet deposition in addition to strong wind from the south 

west direction (seaside) may have contributed in the reduction in PM and trace 

gas concentrations in this area.  However, deposition of a layer of fine black dust 

was observed at the leaves of mangroves and other terrestrial vegetation near 

the jetty. 

 
 

Noise level 

Noise measurement is one of the most important diagnostic tools that allow 

monitoring and comparing different noise levels for the assessment of adverse 

impacts of noise and implementing suitable measures for noise reduction. The 

intensity of sound is measured in sound pressure levels and common unit of 

measurement is decibel (dB) (Fig.4.5). 

 

Day time monitoring of noise intensities was carried out on the third week of 

March, 2018. The measurements were carried out by installing sound level meter 

(Optimus, G066918, CR:162C) near the predetermined new berth construction 

site (18° 42.598'N, 73°1.642'E). The results were compared to standards 

defined by CPCB for industrial category (Table 4.2). Comparisons of the present 

data were also made with the other results collected during the previous surveys 

in January, April and October 2017 and March 2018. 
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Table 4.2: Ambient Noise Quality Standards in respect of Noise (Noise pollution 

(regulation and control) rules, 2000) 

 

The following observations were made and the Projected Exposure estimated 

from the collected data during March, 2018 are given in Table 4.3. 

 

 The energy mean of the noise level (LAeq) over the specified period was 

found to be 58.6 dB with the peak value (LCPeak) of 114.1 dB (Table 4.4 & 

4.5).  

 These results indicated that during the sampling period the noise pollution 

level was within permissible limits for industrial areas, as prescribed by the 

CPCB. 

 Summary of results collected at Dharamtar Site on 22nd March -25th 

March 2018 is given in table 4.4. Calibration Offset 1.97 dB 

 
 

 

 

 

 

 

 

 

 

 

 

Table 4.3: Projected exposure 

estimated from the collected data. 

Fig .4.5: Sound level meter (Optimus, 

G066918, CR:162C) installed at the 

construction site 

 

 

  

Area 

Code 
Category of Area / Zone 

Limits in dB(A) Leq* 

Day Time Night time 

(A) Industrial area 75 70 

(B) Commercial area 65 55 

(C) Residential area 55 45 

(D) Silence Zone 50 40 

Time Noise (dB) 

30 Minutes 46.6  

1 Hour   49.6  

2 Hours   52.6  

4 Hours    55.6  

6 Hours   57.4  

8 Hours   58.6  

10 Hours   59.6  

12 Hours   60.4  



  

 14 

Table 4.4: Mean noise values at the port region. 

Basic Values  Indices 

LAeq  58.6 dB 

LCPeak  114.1 dB 

C-A  9.7 dB 

LEX8  58.2 dB 

LAFMax  85.6 dB 

 

 
 

 
 

Fig. 4.6. Frequency (Hz) of different Noise level and temporal variations of noise 

level during the study 
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Table 4.5: Noise values observed from the construction site at Dharamtar Jetty 

during January, April, October, 2017 and March, 2018. 

 

  LAeq LCPeak LEX8 

January 2017 58.6 dB 98.5 dB 57.3 dB 

April 2017 67.1 dB 109.2 dB 66.3 dB 

October 2017 64.6 dB 103.8 dB 61.9 dB 

March 2018 58.6 dB 114.1 dB 58.2 dB 

LAeq = Equivalent Continuous Level; 

 LCPeak= peak sound pressure level; 

LEX8: Leq- Equivalent Continuous Sound Level corrected for 8 hour; 

 

Significant result for Noise Quality: 

The amount of noise generated at the site of construction was well within the 

prescribed standard given by CPCB and were considered to be satisfactory. 

 

Water Quality 

A water quality impact assessment provides a broad overview of the water quality 

situation and the trend, and to determine how this could be affected by the 

planned project. A survey was undertaken during March 2018 to define the 

nature and scale of potential environmental impacts associated with the Project 

specifically in terms of the effects in the vicinity of sensitive receivers like the 

estuary and the mangroves. Both construction and operational phase impacts 

have been assessed continuously.   

The major source of water to the JSW port is Amba River, which flows through 22 

km and finally meets the Arabian Sea.  We observed that the estuarine water 

quality varies seasonally and was also influenced by tidal action, vertical mixing 

and other anthropogenic sources.  Ten strategic sampling locations were fixed to 

obtain a complete gradient of water quality from i) upstream of the river, ii) the 

port area and iii) downstream river up to the Arabian Sea. The water quality is 

assessed in terms of a few physico-chemical properties such as surface water 

temperature, salinity, dissolved oxygen (DO), total dissolved solids (TDS), 

turbidity, pH and specific conductivity (SpC), which can potentially affect the fate 

of any contaminant in the water. Distribution of dissolved or particulate fractions 

of inorganic salts was used to indicate the pollution levels of the water body. 

Water quality data were assessed according to a fitness for use range (water 

quality criteria), which is based on the Central Pollution Control Board’s Water 

Quality Guidelines. 

http://www.acoustic-glossary.co.uk/leq.htm
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Table 4.6: Water Quality variation (in average ± standard deviation) in Amba 

River 
  

Parameters UPSTREAM PORT DOWNSTREAM  

Water Temperature (°C) 27.73 ± 0.43 27.69 ± 0.62 27.86 ± 0.08 

Salinity 27.2 ± 1.3 28.8 ± 1.2 31.7 ± 1.2 

pH 7.41 ± 0.64 7.73 ± 0.12 8.07 ± 0.10 

ORP (mV) 361 ± 31 364 ± 18 327 ± 56 

DO (mg L-1) 6.1 ± 0.3 6.2 ± 0.2 6.9 ± 0.9 

Specific Conductivity  

(mS cm-1) 
42.3 ± 1.8 44.7 ± 1.7 48.7 ± 1.7 

TDS (g L-1) 27.1 ± 1.3 28.6 ± 1.1 31.1 ± 1.1 

NO3  (µM L-1) 53.0 ± 8.3 47.3 ± 5.5 50.3 ± 5.8 

NO2  (µM L-1) 1.8 ± 1.5 3.0 ± 1.8 1.2 ± 0.7 

NH4  (µM L-1 ) 5.2 ± 3.3 9.4 ± 7.6 4.4 ± 2.7 

DIP  (µM L-1) 0.68 ± 0.08 0.68 ± 0.09 0.69 ± 0.04 

DSi  (µM L-1) 82.6 ± 7.9 74.1 ± 2.8 59.2 ± 9.7 

*ORP = Oxidation Reduction Potential; DO = Dissolved Oxygen; TDS = Total Dissolved Solid; NO3 
= Nitrate; NO2 = Nitrite; NH4 = Ammonium; DIP = Dissolved Inorganic Phosphate; DSi = Dissolved 
Inorganic Silicate 

During the periodic survey in March 2018 (pre-monsoon), in-situ water quality 

(water temperature, salinity, pH, ORP, dissolved oxygen, conductivity, total 

dissolved solids) measurements were made using Hydrolab® sonde, and 

measurement of other parameters (nitrate, nitrite, ammonium, phosphate, 

silicate) were carried out using standard procedures as mentioned in "Standard 

methods for the examination of water and wastewater" American Public Health 

Association (APHA): Washington, DC, USA (2005) using an automated continuous 

flow nutrient analyzer system (Skalar San++®) in lab.  

  

Water Temperature 

Water temperatures in tropical estuaries are usually higher (24°to 32°C) than 

temperate estuaries (3°to 16°C), which plays a major role in the biological 

activity in the system. The surface water temperature remained almost stable 

from upstream to coastal waters with insignificant spatial fluctuations between 

27ºC to 28º C. The negligible difference observed in the surface water 

temperature at different locations, could be attributed to the well mixing nature 

of the Amba estuary.  

Salinity 

Salinity, is a conservative factor and an important parameter in regulating the 

water column dynamics. Any fluctuation in its value affects both biotic and abiotic 

processes. The salinity of the upstream estuary was found to be 27 and gradually 
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increased towards the sea, where a typical salinity of ~32 was recorded. Salinity 

distribution was typically of an estuary.   

pH 

During the sampling, the observed range of pH in surface waters was 7.41 – 8.07 

(Table 4.6), indicating that the water was marginally above neutral.  In the 

upstream river, the transported humic materials are frequently slightly acidic, and 

when sea water influences are greater, the colloidal particles become coagulated 

and the pH shifts towards alkalinity. Hence, the values were found higher towards 

downstream. The pH was within the range as perscribed by CPCB.  

Oxidation Reduction Potential (ORP) 

ORP is typically measured to determine the oxidation-reduction potential of 

surface waters. The mean ORP of the Amba estuary was observed to be 361 mV 

in upstream and reduced to 327 mV in the Arabian sea. The ORP values in the 

current study are similar as in most of the rivers, which typically are always 

positive. 

Dissolved Oxygen (DO) 

Dissolved Oxygen (DO), is used as an indicator in most water quality studies as 

any change in biological activities as well as physical properties such as 

temperature, salinity, are directly reflected in DO concentration. Oxygen has 

limited solubility in water, usually ranging from 6 to 14 mg L-1 in coastal waters. 

DO concentration was found to be stable from 6.1 to 6.9 mg L-1. Entire estuary 

DO content was found within the prescribed limits of CPCB (Table 4.6 and 4.7). 

As there was continuous movement of barges in the water, the water column was 

mixed resulting in near saturation values for dissolved oxygen.  

Total Dissolved Solid 

Total dissolved solid (TDS) measures both inorganic salts and dissolved 

materials. In natural waters, salts are chemical compounds of anions such as 

carbonates, chlorides (Cl2), sulphates (SO4), nitrates (NO4) and cations such as 

potassium (K), magnesium (Mg), calcium (Ca) and sodium (Na). Dissolved solid 

concentrations in natural waters are the result of weathering and dissolution of 

minerals from local soil and bedrock. The average TDS obtained from the Amba 

estuary was ~30 g L-1. TDS level is very low could be due to the low inflow of fresh 

water. 

Nutrients 

Nutrients - especially nitrogen and phosphorus, are key water quality parameters 

in estuaries as their availability regulates primary productivity in estuarine and 

coastal waters. Nutrient concentrations vary according to surrounding land use, 

season, and geology. Nitrogen is supplied in elemental and combined forms into 

the estuaries and among these, the main form of combined nitrogen is dissolved 

nitrate and nitrite.  Both these nutrients are present in low concentrations in the 
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estuarine waters either as an intermediate product of microbial reduction of 

nitrate or through the oxidation of ammonia and as an excretory product of 

plankton.   

In the Amba estuary, in the total dissolved DIN pool, ~88% of the nitrogen is in 

oxidised form as NO3
-, followed by ~9% as in the reduced form (i.e. NH4

+) and the 

remaining 3% as NO2
-. The concentration of nitrate was found to be considerably 

higher (47 – 53 µM l-1), above the ambient levels (<16 µM L-1) which is received 

through the agriculture runoff in the catchment areas. Another reason of nitrate 

enrichment could be due to well mixed conditions due to continuous barge 

movement, as contributions from point sources could be greater relative to the 

streamflow, and dilution is less. In the port region ammonium was ~9 µM L-1. The 

variability of NH4
+ along the estuary gradient was probably related to variations 

in water column and bottom sediment nitrogen regeneration and release/uptake 

in the estuary.  

All phosphorus (P) in the system can be considered to be in either the dissolved 

or the particulate phase, and P reactions involve transfers between these phases. 

P is an indicator of contamination from activities in the catchment such as waste 

water discharge and fertilisers from agricultural activities. Elevated 

concentrations of phosphate can lead to algal blooms in standing water, which 

affect the aquatic ecosystem negatively. Dissolution of mineral phosphate also 

depends on physico-chemical characteristics such as pH, available sulphides, 

alkalinity and the redox state. Dissolved inorganic phosphate (DIP) values were 

found to be very low with an average 0.68 µM L-1 (Table 4.6 & 4.7). This clearly 

showed during lean flow season, input of phosphate from watershed reduced 

drastically.  

Variability in N to P atomic ratios (N:P) have an important biogeochemical 

implication, as P is commonly the "limiting" nutrient for photosynthesis in aquatic 

systems because of its low solubility, and N is limiting in coastal and marine 

surface waters. In the Amba estuary, N:P atomic ratios were observed to be 

significantly high with respect to Refield ratio (N:P = 16:1), in upstream (69), Port 

(85) and downstream waters (63). Increased N:P ratio in waters, shows 

dominance of primary productivity. Phytoplankton is more efficient of uptaking P 

over N, hence the biological consumption in the estuary, lowered the DIP 

concentration and led to increase nitrate content in the waters. 

Rivers are the primary source of silicon (Si) to the oceans, essentially coming from 

rock weathering, and is a crucial factor in the eventual occurrence of 

eutrophication problems in the coastal zone. Mean dissolved silicate (H4SiO4) 

concentrations in upstream waters were found to be ~83 µM L-1 and it’s gradually 

reduced to ~59 µM L-1 towards the sea, as the distribution of silicate largely 

governed by freshwater discharge.  
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Table 4.7: The water quality of Amba River and estuary compared with CPCB 

norms for surface water 

 pH DO (mg L-1) 5-day BOD 

(mg L-1) 

Total 

Coliform 

Free NH4
+ 

 (mg L-1) 

Standards 

Class A 6.5-8.5 6 2 50   

Class B 6.5-8.5 5 3 500   

Class C 6.5-9.0 4 3 5000   

Class D 6.5-8.5 4     1.2 

Class E 6.5-8.5         

Field Observations 

Upstream 7.41 6.1 4.3  - 0.09 

Near Port 7.73 6.2 3.2 - 0.17 

Downstream  8.07 6.9  2.8 - 0.07 
 

Sediment Quality 

Physical characteristics of sediments were delineated through specific 

parameters, viz. particle size distribution. Particle size has a significant effect on 

environmental quality as nutrients and heavy metals (chemically reactive 

pollutants) become appreciably associated with fine particles. Grain size 

parameters have been used to characterize the sediments in coastal 

environments; moreover, the bottom topography of any modern environment is 

affected by the distribution and transport processes of the sediments present in 

the area. Particle size distributions in Amba estuary during both seasons are 

shown in the Table 4.8 and Figure 4.8.  

 

Table 4.8: Particle size distribution (in %) in Amba River and estuarine sediments 
 

No. Sampling 

Stations 

Apr-17 Oct-17 Mar-18 

Sand  Silt Clay Sand Silt Clay Sand Silt Clay 

1 S1 63.9 35.2 0.9 23.5 75.8 0.7 87.2 11.8 1.0 

2 S2 34.9 64.7 0.4 13.4 86.3 0.3 36.2 63 0.8 

3 S3 40.4 58.9 0.7 16 83.4 0.6 45.4 54 0.6 

4 S4 0.0 99.3 0.7 50.9 46.2 2.9 3.6 95.6 0.8 

5 S5 0.1 95.2 4.7 53.8 45.4 0.8 2.4 97.3 0.3 

6 S6 10.5 85.3 4.2 29.9 66.1 4.0 20.4 76.2 3.4 

7 S7 0.0 99.2 0.8 9.1 90.2 0.7 0.1 99.2 0.7 

8 S8 12 87.6 0.4 64.9 34.3 0.8 20.7 77.8 1.5 

9 S9 10.9 86.7 2.4 46.2 52.1 1.7 18.4 79.6 2.0 

10 S10 22.8 76.0 1.1 40.6 58.4 1.0 24.1 75.3 0.6 
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Fig. 4.7: Collection of bulk sediments using Van Veen Sediment Grab  

 

Generally, sand and silt content varies from 0 to 87.2 (%) and 11.8 to 99.3 (%), 

respectively; with clay values <5 (%) from the collected sediment samples during 

all seasons. The sediments were mainly dominated by silt, at all the stations. 

Mean sand content values during October 2017 shows higher 34.8 ± 19.2% 

compared to the dry seasons 19.6 ± 21.1% & 25.9 ± 26.0%. Wider variations in 

sand percentage were observed among the stations of the Amba estuary. Sandy 

nature is generally higher towards the upstream area of Amba estuary. Sediment 

variable textural facies for all the seasons are plotted in the Folk ternary plot 

(Figure 4.8). The sediments textural classes from the Amba estuary fall in mainly 

three groups sandy silt, silty, and silty sand. Overall majority of Amba estuary 

sediments (66%) is sandy silt, while the silty sand and silt represent 16.5% each. 
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Fig. 4.8: Folk ternary plot of bed sediments from Amba estuary 

 

The collected sediment samples were analysed for various chemical parameters, 

viz. pH, organic carbon and TKN. pH is controlled by both biogenic and abiogenic 

reactions; and greatly affects the solubility of metal ions and regulates nutrient 

availability. In this survey during both seasons, the sediments ranged between 

acidic to marginally alkaline in all the stations (6.50 -7.96) with very insignificant 

variation in pH between different stations. In October 2017, the pH of sediments 

showed marginally higher values 7.32 ± 0.28 compared to the dry seasons 7.13 

± 0.23.  

Organic matter in sediments has highly variable sources, including plankton 

production, terrestrial components, matter of plant origin and sewage residue, 

etc. Higher SOC level can lead to the depletion of oxygen in the sediments and 

overlying water, which can have a deleterious effect on the benthic and fish 

communities. Organic carbon distribution in Amba estuary during all the seasons 

is given in Figure 4.9.  
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Fig 4.9: Temporal and spatial variation of Sediment Organic Carbon in Amba 

sediments  

 

Sediment Organic Carbon in the Amba river and estuary were in general low, 

varying from 0.30 to 2.69% during dry season and from 0.47 to 3.40% during wet 

season. Mean values during wet season was found to be higher (1.70 ± 0.89%) 

compared to dry season (1.11 ± 0.62%). Surface runoff from watershed regions 

during wet season may be attributed to the increase in organic carbon content in 

the Amba river.. Higher SOC values at stations S7 and S8 indicate the probable 

influence of mangroves in these locations, as mangrove ecosystems are 

recognized to contain high OC stocks, which is supplied and transported to the 

surrounding waters during the tidal cycles.  

 

Total Kjeldahl Nitrogen (TKN), which has both inorganic and organic sources is of 

vital importance for establishing mass balances in aquatic systems. TKN values 

in Amba estuary during wet season varied between 0.07 - 0.35% with mean value 

0.23 ± 0.09%.  During dry season, the values ranged between 0.12 – 0.44% with 

relatively similar mean value of 0.27 ± 0.12%.   Figure 4.10 reveals higher values 

of TKN were observed in downstream compared to upstream stations. There are 

no guideline levels for TKN in sediments; however, the levels were in the range 

as observed in coastal sediments in India. The spatial variability of N is 

dominated by the sediment texture, N input and site specific geochemical 

processes. Similar fluctuations in sediment properties during different seasons 

in Amba estuary were reported earlier; due to the movement of sediments in 

shallow estuaries with unconsolidated substratum, experiencing strong currents. 

Important factors responsible for the spatial variation in nutrients from the Amba 

River and estuary are primarily the grain size distribution pattern and 

anthropogenic inputs such as domestic sewage, urban and industrial wastes.  
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Fig. 4.10: TKN variation in Amba sediments during wet (October 2017) and dry 

(March 2018) seasons  

 

Biological Observations 

The diversity and population density of the phytoplankton, zooplankton and 

benthic community was assessed to understand the health of the Amba estuary. 

Phytoplankton Community 

Species Composition, Abundance & Diversity 
 

Plankton abundance and species composition provide information on 

environmental variability in coastal waters. Specifically, studies that correlate 

abundance of lower trophic level plankton with atmospheric, estuarine and 

oceanographic conditions provide important insight into ecosystem productivity. 

Of particular interest and the focus of many time series are copepods; these 

zooplankton are abundant, have short life spans (thus responding to seasonal 

and intra-seasonal variability), and are not harvested for commercial purpose. 

This makes the community as ideal indicators of environmental changes in the 

coastal waters. In addition, plankton are primary producers (phytoplankton) and 

primary consumers or secondary producers (zooplankton), providing the critical 

first step in the transfer of carbon to tertiary level (fishes and mammals). Time 

series data on abundance and species composition plankton are key to 

understanding ecosystem dynamics within, and differences along the Amba 

River. 

  

A total of 23 species belonging to 16 genera were identified during the study 

period. Phytoplankters were represented by two main groups namely diatom 

(centric and pennate diatom) and Cyanophyceae. The most dominating group 
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was diatoms which comprised 22 species belonging to 15 genera (Centric diatom 

12 species belonging to 8 genera and Pennate diatom 10 species belonging to 

7 genera). The second most dominating group was Cyanophyceae (Table 4.10). 

During the present study (March 2018), phytoplankton population and 

abundance was very less compared to previous field observations (Table 4.9). 

The most dominated species was Coscinodiscus sp. observed in all sampling 

locations. During previous observations, diatoms and dinoflagellates were 

equally abundant, however in this survey, the presence of dinoflagellates was 

minimal indicating good health of the estuary. In terms of percentage of species 

diversity, 94% of the phytoplankton were diatoms followed by Cyanophyceae (Fig. 

4.11). Diatoms such as Cocinodiscus sp., Ditylum brightwellii, Odontella 

mobiliensis, Pseudo-nitzschia sp, and Thalassiosira eccentric were the most 

dominant species. A few species of microzooplankton species such as Metacylis 

sp. and Tintinnopsis sp. were also observed.  

 

Fig. 4.11: Percentage composition of phytoplankton in Amba River  

Table 4.9 Seasonal variation of average phytoplankton density and composition 

in Amba River 

 
Class January 2017  May 2017 September 2017 March 2018 

Average Cell density  cells/L-1 

Diatom 91429 230.8 1897.3 99 

Dinoflagellates 23.3 19 415.7 -- 

Cyanophyceae -- 101 -- 129 

Dominated species  Coscinodiscus 

oculus-iridis 

Coscinodiscus 

oculus-iridis 

Coscinodiscus 

oculus-iridis 

Coscinodiscus 

centralis 

Species composition 

Diatom 14 species &  

9 genera 

23 species 16 & 

9 genera 

37 species &  

27 genera 

22 species &  

15 genera 

Dinoflagellates 5 species &  

4  genera 

2 species &  

2 genera 

7 species &  

6 genera 

1 species &  

1 genera 

Cyanophyceae -- 1 species &  

1 genera 

-- -- 

6%

94%

Cyanophyceae
Bacillariophyceae
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Phytoplankton density  

The phytoplankton density varied from 1200 to 5530 cells. L-1 in the estuary. In 

the upstream, population density ranged from 1300 to 1850 cells. L-1 with 

maximum (1850 cells. L-1) at St.1 and minimum (1300 cells. L-1) at St.3. At port 

region (middle of the estuary) population density ranged from 1200 to 2220 

cells/L-1. The density was highest at the estuary mouth (2740-5530 cells/L-1) 

(Fig. 4.12).  

 
Phytoplankton diversity index 

Biodiversity indices (Shannon diversity (H’), Simpson dominance (λ), Margalef 

species richness (d) and Pielou’s evenness (J’)) were measured to explain the 

variability in zooplankton distribution at different regions. The number of species 

(S) ranged from 11 to 20. Highest diversity was observed at the estuary mouth 

(20; St.10) and lowest at near the port area (11; St-5). Number of individuals 

ranged from (1200-5530 cells. L-1). Species richness (d) ranged from 2.8 to 5.1. 

Maximum values for species richness (d=4.0) was observed at St-2 (Sector I).  

Evenness (J’) ranged from 1.41 to 2.21 with peak values at estuary mouth and 

minimum at port (Tables 4.9 and 10).  

 

   

Fig. 4.12: Population density of phytoplankton in the Amba River 

 

Cluster and nMDS   

Two separate assemblages of species were observed in the Amba River and 

estuary. The upper estuary and port area formed the first cluster with 75% 

similarity among the diatom species. The estuary mouth formed the second 

cluster suggesting 80% similarity (Fig. 4.13a). Samples are overlaid with the 

dendogram similarity result 70% similarity. Upstream region forms one group and 

is entirely different from the other sampling locations. 
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The population density of phytoplankton is comparatively lower than the 

downstream. The second group/cluster included sampling locations from 

downstream/ estuary mouth with high phytoplankton density. The high 

abundance of diatom  indicated the good health of the estuary and port area as 

these phytoplankton forms an essential part of the food web and are an 

important contributors to the water column productivity. (Fig. 4.13b). 

 

 

 
Fig. 4.13: a-b: Station-wise Cluster and nMDS analysis to identify the similarity 
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Table 4.10: Biological diversity indices for the phytoplankton from Amba River 

 

Station S N d J' H'(loge) 

St.1 15 1850 1.86 0.80 2.17 

St.2 13 1430 1.65 0.90 2.30 

St.3 13 1300 1.67 0.85 2.18 

St.4 13 1780 1.60 0.91 2.33 

St.5 11 1200 1.41 0.91 2.18 

St.6 17 1550 2.18 0.88 2.49 

St.7 14 2220 1.69 0.85 2.24 

St.8 14 2680 1.65 0.87 2.30 

St.9 16 3460 1.84 0.86 2.37 

St.10 20 5530 2.21 0.77 2.29 

 
 

 

Fig. 4.14: Check list of phytoplankton in Amba River and estuary 
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Mesozooplankton  

 

Composition and diversity 
Mesozooplankton comprised of 25 taxa dominated by copepods; other groups 

included decapod larvae, cheatognaths, gastropod veliger and fish larvae. The 

bulk of abundance was contributed primarily by Parvocalanus sp., Acartia 

tropica, and nauplii. The density of copepods was found to be higher at middle 

zone (station 4 and 5) with 469 ind. m-3 and 296 ind. m-3 respectively and were 

least at estuarine mouth (4.44 ind. m-3) (Fig. 4.15). The relative abundance of 

major groups in the region is given in Fig. 4.16.  Parvocalanus sp., was the most 

common and dominant species occurring in all 9 stations. Second most 

dominant species was Acartia spinicauda which was observed at 8 stations. Over 

all, the copepods comprising of 12 species namely Acartia spinicauda., Acartia 

tropica, Acartiella erythraea, Bestiolina sp., Parvocalanus sp., Pseudodiaptomus 

sewelli, Pseudodiaptomus annandalei, Pseudodiaptomus ardjuna, and 

copepodids of Labidocera androsoni, Labidocera pectinate, and Tortanus 

forcipatus Metis sp. was found in this region (Annex 2). The species Parvocalanus 

sp. (31.02%) numerically dominated the total mesozooplankton community with 

density ranging from 3.33 ind. m-3 to 244.43 ind. m-3. The occurrence of demersal 

organisms such as cummaceans and benthic copepods (Harpacticoida) in the 

upstream and port area indicates the shallow depth of the estuarine area.  

 

Fig. 4.15: Total abundance of zooplankton in Amba estuary during the study 
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The  dominance of Parvocalanus sp. (31.02%), Acartia tropica and Bestiolina sp., 

in the survey area may have been due to the increase in nutrient supply. During 

ebb tides, the decapod larvae are exported from estuaries to adjacent coastal 

waters, resulting in the higher densities (168.58 ind. m-3). One of the main trophic 

functions of these larvae is to transfer energy to higher links of the food chain 

including economically important fishes. The survival of the young shellfishes 

such as Mysidacea, Cummacea and shrimps may indicate the availability of 

abundant littoral zooplankton and benthos aided by omnivore and high ecological 

efficiencies.  

 

The dendrogram of Bray Curtis Similarity index revealed that the samples 

upstream and port region formed a cluster indicating the similarity in abundance 

and species composition of zooplankton. Table 4.11 presents the biological 

diversity indices for the zooplankton from Amba River and estuary. The number 

of species (S) ranged between 7 and 15 with maximum species observed at St.4 

followed by St. 1, 7, 8 and 9 each with 14 species and minimum at St.10 (14 

species). Similarly, the evenness in distribution ranged between 0.535 to 0.89 

and the average diversity was maximum towards the coastal side compared to 

other zones (Table 4.11).  

 

 

Fig. 4.16: Relative abundance of zooplankton and copepod species in Amba 

River and estuary 
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Fig. 4.17: Cluster Bray Curtis percentage Similarity analysis station wise 
 

 

Fig. 4.18: Percent mean abundance of zooplankton and copepod species in 

Amba River and estuary in post monsoon and summer
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Table 4.11: Biological diversity indices for the zooplankton from Amba River during 

the study S: Number of species; N: Number of individuals; d: Margalef richness; J’: 

Pielou’s evenness; H’: Shannon diversity; λ: Simpson dominance  
 
Sample  S   N     d     J' H'(log2) λ 

St-1 14 143 2.621 0.5352 2.038 0.3623 

ST-2 11 263 1.795 0.824 2.851 0.1565 

ST-3 13 62 2.913 0.7698 2.848 0.1863 

ST-4 15 498 2.254 0.6731 2.63 0.1972 

ST-5 11 386 1.679 0.5377 1.86 0.435 

ST-6 10 271 1.606 0.739 2.455 0.2538 

ST-7 14 101 2.819 0.7792 2.967 0.1801 

ST-8 14 184 2.493 0.7055 2.686 0.2152 

ST-9 14 172 2.526 0.7008 2.668 0.1973 

ST-10 7 12 2.38 0.8982 2.522 0.2041 

 

 
 
Fig. 4.19: nMDS orientation showing the clustering of stations at various seasons 

covered during the study from Amba River. 
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groups presented in the Fig. 4.18.  Parvocalanus sp. is one of the major 

constituents of shallow water estuaries and co-occurred with Bestiolina sp. This 

species is predominantly found in temperature above 20°C and 32 salinity. 

Calanoid copepods and nauplii were also high due to favorable environmental 

conditions (temperature and salinity) in both the seasons. Acartia copepodids were 

regular in all the seasons except January (2017), while adult copepods (Acartia 

spinicauda) were found abundant in present survey indicating the period of maturity 

favoured by the environmental conditions.  

 

Table 4.12: Seasonal variation in the density and species composition of 

zooplankton and copepods species in Amba River and estuary 

 
Class January 2017 May 2017 September 2017 March 2018 

Zooplankton ( Avg. ind. m-3) 

Copepods  285.77 2887.72 295.9 155.87 

Zooplankton 79.55 1426.25 20.9 53.24 

Dominant 

Copepod 

Acatia sp., 

Parvocalanus sp. & 

Pseudodiaptomus 

sp. 

Oithona sp. & 

Parvocalanus sp. 

Bestiolina similis, 

Acartia spinicauda 

& Acartia tropica 

Parvocalanus sp., 

Acartia tropica & 

Bestiolina similis 

Dominant 

zooplankton 

Nauplii, Gastropod 

veliger  & Decapod 

larva 

Nauplii, 

Heteropoda & 

Polychaete larvae 

Nauplii, Decapod 

larvae & Oikopleura 

sp. 

 

Nauplii, Decapod 

larva & Gastropod 

veliger 

Species Composition 

Copepods 10 species &  

10 genera 

8 species &  

8 genera 

13 species &  

11 genera 

12 species &  

8 genera 

Zooplankton 19 taxa 14 taxa 10 taxa 20 taxa 

 
Ctenophores are exclusively marine and were observed in the downstream of the 

Amba River indicating dominance of seawater. The mean density of zooplankton 

varied in a descending order (93 ind.m-3, 78 ind.m-3, 74 ind.m-3 and 67 ind.m-3) 

from post monsoon to summer. Based on non-metric multidimensional scaling 

(nMDS) orientation, the temporal variation in the zooplankton community structure 

is evident with stress value of 0.15. The nMDS orientation shows the clustering of 

May 2017 samples separated from other seasons could be due to less fresh water 

influx and peak summer in the locality (Fig. 4.19). Table 4.12 describes the average 

density, abundant species and zooplankton taxa from different seasons studied 

from the Amba River. 
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Figure 4.20: Some commonly found zooplankton species in Amba River. (a,b,c,d)- 

Fish larva; (e,f)-Amphipod; (g)- Unidentified insect; (h)- Megalopa; (i)-Cummacea; 

(j,k)- Decapod larva; (l)- Lucifer sp.; (m)- Mycidacea; (n)- Gastropod veliger; (o)- 

Acartia spinicauda; (p)- Labidocera androsoni; (q)- Pseudodiaptomus sewelli; (r)- 

Metis sp. 
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Usually copepods are key component of zooplankton in the coastal and estuarine 

region, However, in Amba River, the species diversity was less in all season ranging 

from 8 to 13 species. The diversity was always high in the estuarine (near mouth) 

region. However, the diversity index based on the richness and evenness of the 

species in the study area indicated a balanced aquatic ecosystem.  

The availability of larval mollusc, fish eggs and larvae and considerable abundance 

of decapod larvae in the estuaries and mangroves region indicate the survival of 

abundant meroplankton (littoral and nektonic forms). Nevertheless, the frequent 

occurrences of demersal fauna, e.g. cummaceans in the surface water attribute to 

the bottom disturbance caused by dredging, sand mining and other activities. 

Zooplankton like. ctenophores are exclusively marine and were observed in the 

estuary mouth indicating seawater intrusion and decreased flux of fresh water 

during March 2018. In addition, the multivariate statistical analysis (nMDS) showed 

a significant temporal variation in the zooplankton community structure could be 

due to seasonal salinity fluctuations and water temperature in the Amba River. 

 

 

Benthos 
Benthos is a community of organisms that live in, on or near the sediments. Benthic 

organisms are important part of the marine ecosystem and play a critical role in 

maintaining ecological balance. They are not only a major food source for many fish 

species but humans also consume some of the large sized bivalves and 

crustaceans. Due to their natural sediment reworking capabilities, they play a very 

significant role in nutrient recycling in the sediment water-interface. Hence their role 

is critical in the biogeochemical processes. Benthic invertebrates are sedentary in 

nature and are sensitive towards environmental changes. Hence they have been 

used as environmental indicators and are commonly used in the environmental 

impact assessment study as well as assessing health of marine environment. 

Based on their body size benthic communities are subdivided in the following size 

groups:   

 Microfauna- 25-63µm 

 Meiofauna- 45- < 500µm 

 Macrofauna- 500 µm-1cm 

 

Macrobenthic community in sediments play an important role such as 

mineralization, mixing of sediments through burrowing activity, flux of oxygen into 

deep sediments, nutrients cycling, dispersion and burial and secondary production.  

It is an important component of food chain as it provides a key linkage between 

primary producers and higher tropic levels like larger consumers such as crabs, fish 

and seabirds.Most of the macrobenthic species usually have long life cycle and 
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stable community composition and therefore their populations can be used as 

monitoring index for any disturbance.  Some of the dominant forms such as 

polychaetes are active bioturbators and hence termed as conveyor-belt organisms. 

 

The meiobenthos enhances the rate of carbon mineralisation by stimulating 

microbial activity through predation, and/or consumption of detritus by larger 

deposit-feeding invertebrates. They act as potential microbioturbators and could 

considerably increase the transport of solutes and reaction rates in sediments. 

Meiobenthic fauna through their mucus secretion helps in stabilization the 

sediment. Typically, they are very active organisms and the dominant are usually 

nematodes (Nematode) and harpacticoid copepods (Crustacea Copepoda). The 

meiobenthic nematode communities are known to amplify energy flow, organic 

matter mineralization rates, enhance the recirculation of nutrients and have 

significant influence on the productivity of shallow waters. 

 

Meiofaunal samples were collected from the same stations where macrobenthic 

sample collection was done. Meiobenthos were collected using a 10cm2 size PVC 

corer and samples were the transferred in the zip-lock plastic bags and were 

properly labelled. 5% formalin stained with Rose Bengal solution was added. 

Identification was done up to the lowest possible level following standard taxonomic 

keys.  The total count (no. of organisms per sample) of fauna was determined from 

each station 

 

Faunal composition  

The total macrobenthic community were represented by 19 taxa belonging to 11 

major groups. Macobenthic community from the study area was dominated by 

Brachyura (46%) followed by Nephtys sp. (31%), Nereis sp. (15%), Ampeliscidae 

(8%). The total macrofaunal density was found around 1,711 ind/m2. Macrofaunal 

composition and density from the study area was shown in Table 4.13 
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Fig. 4.21. Percent composition of total macrofauna in Amba River and estuary 

 

Meiofauna 

Meiofaunal density was found about 919 ind/10 cm2. Meiobenthic community from 

the study area was dominated by Crustacean larvae (55%) followed by 

Harpacticoida (31%), and Nematoda (14%). Meiofaunal composition and the 

density from the study area is given in Table 4.14 

 
Fig. 4.22. Pie chart showing the composition (%) of total meiofauna in Amba river 
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Species indices of macrofauna 

 

Among the sampled stations, St-3 showed higher species diversity and highest 

species richness. Specifically, St-8 showed lowest diversity, dominance and species 

richness as the only organism found was Paraprionospio pinnata. No macrofauna 

was found at St-4.  
 

Table 4.13: Species indices of macrofauna studied 
 

Sample d J' H' 1-λ' 

St-1 0.5057 0.8691 1.205 0.6645 

St-2 0.5815 0.8962 1.242 0.6705 

St-3 1.258 0.9826 2.043 0.8675 

St-4 **** **** 0 **** 

St-5 0.4478 1 1.099 0.6744 

St-6 0.2104 0.8113 0.5623 0.3783 

St-7 0.3527 0.8587 0.9433 0.582 

St-8 0 **** 0 0 

St-9 0.8037 1 1.609 0.8056 

St-10 0.5646 0.8322 1.154 0.6153 

 

Table 4.14: Species indices of meiofauna studied 
 

Sample      d     J' H'(loge) 1-λ' 

St-1 0.4595 0.7684 1.065 0.5927 

St-2 0.6667 0.9201 1.276 0.7119 

St-3 0.346 0.9641 0.6682 0.5033 

St-4 0.3693 0.8366 0.5799 0.419 

St-5   ****   **** 0      **** 

St-6   ****   **** 0      **** 

St-7 0.5771 0.9659 1.061 0.6633 

St-8 1.045 0.9716 1.564 0.7981 

St-9 0   **** 0 0 

St-10 0.346 0.9641 0.6682 0.5033 

 

However, for the meiofauna, the maximum values of H', 1-λ', d and J' were 1.56, 

0.8, 1.04 and 0.97 respectively (Table 4.12). At Station-8, higher species diversity, 

richness, evenness and dominance were recorded. Lowest evenness was recorded 

in Station 1 and no meiofauna was recorded at Station-5 and 6. 
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Fig. 4.23. Cluster analysis of macrofauna in the present study 

 

Bray–Curtis cluster analysis for macrofauna: 
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Nemertea  at St7 and St 10 resulted in the second cluster (Fig. 4.23 and Fig. 4.24). 
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Fig. 4.24: nMDS graphical representation of cluster analysis for macrofauna 

Bray–Curtis cluster analysis for meiofauna: 

Bray–Curtis cluster analysis for meiofauna was also carried out and grouped 10 

stations into 2 major clusters (Fig. 4.25). Based on the presence of nematodes at 

St 3, St 9, and St 10, these stations were grouped into one cluster, indicating 

common meiofauna diversity.  The similarity percentage based on meiofaunal 

species composition was greater than 60% (Fig. 4.25 and 4.26). Community 

structure or species composition of benthic invertebrates has genetrally been used 

in environmental monitoring and assessment of aquatic systems.  

In Amba River, overall low abundance of macro and meio benthos was found from 

the sampling stations. Macrobenthic was majorly dominated by Nemertea, 

Ophiuroidea and Brachuyra. In Polychaeta Nephtys sp, Nereis sp and Sabellaria sp 

were the major dominant species. Polychaetes such as Paraprionospio pinnata 

(deposit feeder) and Nephtys sp., Nereis sp. (carnivore) were found generally 

abundant in the semi-polluted condition. Among sampled stations, with respect to 

macrobenthos station 8 showed lowest diversity, dominance and species richness 

because the only organism found was Polychaeta (Paraprionospio pinnata). 

Whereas in the meiobenthos, station-8 showed higher species diversity, richness, 

evenness and dominance compare to other sampling locations. The crustacean 

larvae were found to be dominant taxa followed by Harpacticoida and Nematoda in 

meiofaunal community. 
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Fig. 4.25. Cluster analysis of meiofauna in the present study. 

 

Fig. 4.26. nMDS graphical representation of cluster analysis for meiofauna 
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A B 

C D 

E F 

Fig. 4.27: Benthic polychaetes from Amba River. A, Cirratulus sp. 

 B) Sabellaria  sp. C) Nephtys sp. D) Cossura sp. E) Paraprionospio pinnata. F) 

Capitella sp.  
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Fig. 4.28: Macrofauna from Amba River. A, Egg bearing Pantopoda  B, 

Pantopoda. 

Fig. 4.29: Meiofauna from Amba River. A, Harpacticoida B, Nematoda sp.2 C, 

Nematoda sp.1 D, Crustacean larvae 

A B 

C D 
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5. Summary 
 

A detailed survey was made at Dharamtar Jetty facility in Village Dolvi of District 

Raigad (Maharashtra) by a team of scientists from National Centre for Sustainable 

Coastal Management as per the recommendations of EAC, the Ministry of 

Environment, Forest & Climate Change vide MoEF&CC letter No. F. No. 11-79 / 

2013-IA.III dated 26/11/2015.  

 

The objectives of the survey were to carry out quarterly monitoring survey (4th) to 

assess the environmental quality and health. Following salient observations were 

made during the survey (March 2018) 

 

(a) Air & Noise quality 

 Mean PM10 and PM2.5 concentrations were well within the permissible 

limits prescribed for the industrial areas defined by CPCB.  

 Occasional fluctuation subjected to specific port activities were observed 

during day hours.   

 Lower concentrations were observed during October compared to the 

other months. However, deposition of a layer of fine black dust was 

observed on the leaves of mangroves and other terrestrial vegetation 

near the jetty. 

  Peak sound pressure level was highest in present survey however the 

LEX8: Leq (equivalent Continuous Sound Level corrected for 8 hour) was 

low 

 These results showed that the noise level is satisfactory with respect to 

the CPCB standard. 

 

(b) Water and Sediment Quality 

 Water quality was as per Class D of CPCB norms for surface water 

indicating that water was suitable for propagation of Wild life and 

Fisheries.  River bed sediment was mostly clay silt in nature.  

 High EC in the water can attributed to tidal inflow and mixing indicating 

a typical estuarine characteristic 

 Dominance of diatoms indicated a healthy estuarine environment 

 

(c) Flora & Fauna 

 A total of 26 species under 19 genera of phytoplankton were observed 

in the field stations. 

http://www.acoustic-glossary.co.uk/leq.htm
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 Water column was healthy with respect to phytoplankton particularly 

diatoms and zooplankton diversity Maximum phytoplankton 

population density was observed at estuarine mouth.  

  Coscinodiscus oculus-iridis was the most abundant species as 

compared to other.  

 Zooplankton composed of 23 taxa mainly dominated by Copepods. 

Bestiolina similis, Acartia spinicauda and Acartia tropica were the 

most abundant copepod species observed in the region 

 Meiofaunal density was high (919 ind/10 cm2) and Crustacean 

dominated the diversity followed by Harpacticoida and Nematoda 

(14%) 
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Annex I 

Check list of phytoplankton in the creek waters of Amba River 

Stations St.1 St.2 St.3 Mean % St.4 St.5 St.6 St.7 Mean % St.8 St.9 St.10 Mean % 

Cyanophyceae Upper zone   Middle zone   Estuarine mouth    

Trichodesmium sp. 150 0 70 73.3 4.8 30 0 90 220 340 5.0 130 310 290 243.3 6.2 

Bacillariophyceae                  

Biddulphia sp.  20 0 10 10 0.7 0 0 20 0 20 0.3 0 40 0 13.3 0.3 

Campylodiscus limbatus 0 0 0 0 0.0 0 0 0 0 0 0.0 0 0 70 23.3 0.6 

Coscinodiscus 

asteromphalus 230 120 160 170 11.1 110 70 100 230 510 7.6 450 610 1240 766.7 19.6 

Coscinodiscus centralis 80 100 100 93.3 6.1 190 220 170 370 950 14.1 440 670 1530 880.0 22.5 

Coscinodiscus granii 40 70 30 46.7 3.1 110 70 100 220 500 7.4 260 300 170 243.3 6.2 

Ditylum brightwellii 40 60 30 43.3 2.8 110 70 40 130 350 5.2 150 240 200 196.7 5.0 

Ditylum sol 0 0 0 0 0.0 0 0 30 0 30 0.4 70 0 40 36.7 0.9 

Navicula sp.  10 0 40 16.7 1.1 0 0 10 0 10 0.1 30 0 20 16.7 0.4 

Nitzschia sigma  0 40 0 13.3 0.9 30 0 20 10 60 0.9 0 20 50 23.3 0.6 

Nitzschia sp. 40 0 0 13.3 0.9 60 0 30 0 90 1.3 20 0 60 26.7 0.7 

Odontella mobiliensis 560 350 280 396.7 26.0 420 190 220 560 1390 20.6 470 380 670 506.7 13.0 

Odontella sinensis 220 140 170 176.7 11.6 110 130 100 90 430 6.4 150 220 130 166.7 4.3 

Pleurosigma affine 170 210 270 216.7 14.2 230 160 220 100 710 10.5 230 200 170 200.0 5.1 

Pleurosigma sp. 20 40 0 20 1.3 0 0 20 60 80 1.2 80 30 20 43.3 1.1 

Pseudo-nitzschia sp. 230 170 100 166.7 10.9 180 150 250 140 720 10.7 190 220 290 233.3 6.0 

Rhizosolenia setigera 0 0 0 0 0.0 0 0 0 0 0 0.0 0 0 40 13.3 0.3 

Skeletonema costatum 0 0 10 3.3 0.2 0 10 0 0 10 0.1 10 20 70 33.3 0.9 

Thalassionema frauenfedii 20 0 30 16.7 1.1 0 10 0 10 20 0.3 0 50 0 16.7 0.4 

Thalassionema 

nitzschioides 0 0 0 0 0.0 0 0 0 0 0 0.0 60 0 0 20.0 0.5 

Thalassiosira eccentrica 20 40 0 20 1.3 130 0 100 60 290 4.3 0 70 220 96.7 2.5 

Thalassiothrix longissima 0 60 0 20 1.3 0 120 0 0 120 1.8 0 0 130 43.3 1.1 

Triceratium sp. 0 30 0 10 0.7 70 0 30 20 120 1.8 0 80 120 66.7 1.7 

Density (cells/l-1) 1850 1430 1300 1526.7 100.00 1780 1200 1550 2220 6750 100 2740 3460 5530 3910 100.0 
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Annex II 

List of copepod species and zooplankton diversity (ind. m-3) at different stations 

Zooplankton (ind. m-3) JSW-1 JSW-2 JSW-3 JSW-4 JSW-5 JSW-6 JSW-7 JSW-8 JSW-9 JSW-10 Mean Percentage 

Acartia spinicauda 2.59 0.72 0 0 10.86 13.16 7.11 0.96 2.35 0.89 3.87 1.85 

Acartia tropica 72.62 65.94 19.12 125.32 0 17.28 4.74 0 0 0 30.5 14.59 

Acartiella erythraea 0 0 0 0 0 0 0 17.34 0 0 1.73 0.83 

Bestiolina sp. 0 34.78 9.98 121.93 0 6.58 0 4.82 0 0 17.81 8.52 

Parvocalanus sp. 44.96 39.85 3.33 113.46 244.43 116 33.17 34.68 18.82 0 64.87 31.02 

Pseudodiaptomus sewelli 4.32 26.09 3.33 54.19 3.62 10.7 1.18 0 0 0 10.34 4.95 

Pseudodiaptomus annandali 0 0 0 1.69 0 0 0 0 0 0 0.17 0.08 

Pseudodiaptomus ardjuna 0 0 0 1.69 0 0 0 0 0 0 0.17 0.08 

Tortanus forcipatus 0 0 0 0 0 0 0 0.96 1.18 0 0.21 0.1 

Pseudodiaptomus copepodids 1.73 0 0 0 0 0 0 0 0 0 0.17 0.08 

Eucalanus copepodids 0 0 0 1.69 0 0 0 0 0 0 0.17 0.08 

Acartia copepodids 5.19 0 0 0 34.4 0 0 0 43.52 0.89 8.4 4.02 

Labidocera copepodids 0 0 0 1.69 0 0 0 0 1.18 0 0.29 0.14 

Calaniod copepodids 0 0 5.82 47.42 0 50.19 14.21 23.12 24.7 0.89 16.63 7.95 

Harpacticoida 0 0 0 0 3.62 0 0 0 0 0 0.36 0.17 

Hydromedusa 0 0 0 0 0 0 0 2.89 0 0 0.29 0.14 

Chaetognaths 3.46 5.8 1.66 1.69 8.15 4.11 4.74 3.85 1.18 0 3.46 1.66 

Lucifer sp. 0.86 0 0 0 0 0 0 0.96 1.18 0 0.3 0.14 

Oikopleura sp. 0 0 0 0 0 2.47 2.37 3.85 0 0 0.87 0.42 

Nauplii 0 44.92 13.3 5.08 57.94 0 7.11 69.35 49.41 0 24.71 11.82 

Decapod larva 1.73 23.19 0.83 13.55 0 45.25 18.95 19.26 22.35 3.55 14.87 7.11 

Fish larva 0.86 0.72 0.83 3.39 12.67 0 1.18 0.96 2.35 1.78 2.48 1.18 

Polychaete larvae 0 0 0 0 0.91 0 0 0.96 0 0 0.19 0.09 

Gastropod veliger 1.73 20.29 0 0 3.62 5.76 1.18 0 0 0 3.26 1.56 

Foraminifera 0 0 0 0 0 0 1.18 0 0 0 0.12 0.06 

Amphipoda 0 0.72 0 0 0 0 0 0 1.18 0 0.19 0.09 

Ctenophora 0 0 0 0 0 0 1.18 0 0 0 0.12 0.06 

Metis sp. 0.86 0 0.83 0 0 0 0 0 0 0 0.17 0.08 

shrimp larva 0.86 0 0.83 0 5.43 0 2.37 0 0 0 0.95 0.45 

Mycidacea 0.86 0 0.83 3.39 0 0 0 0 0 3.55 0.86 0.41 

Cummaceans 0 0 0.83 1.69 0 0 0 0 0 0 0.25 0.12 

Megalopa 0 0 0 0 0 0 0 0 1.18 0.89 0.21 0.1 

Isopoda 0 0 0 0 0 0 0 0 1.18 0 0.12 0.06 

Total 142.65 263.02 61.52 497.88 385.66 271.49 100.69 183.97 171.74 12.44 209.11 100 
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Annex III: 

Macrofaunal abundance individuals/m2 in Amba River 

    Genera St-1 St-2 St-3 St-4 St-5 St-6 St-7 St-8 St-9 St-10 

Annelida Polychaeta Paraprionospio pinnata 0 0 0 0 0 0 0 58 0 0 

    Sabellaria  sp. 0 0 29 0 0 0 29 0 0 29 

    Nereis sp 58 29 29 0 0 0 0 0 0 0 

    Prionospio sp. 0 0 0 0 29 0 0 0 0 0 

    Cirratulus sp 0 0 0 0 0 0 0 0 29 0 

    Cossura sp. 0 0 0 0 0 0 0 0 29 0 

    Capitella Sp 0 0 0 0 0 0 0 0 29 0 

    Nephtys sp 116 0 0 0 0 0 0 0 0 0 

    Polynoinae 0 0 0 0 0 29 0 0 0 0 

    Polychaete larvae 0 29 0 0 0 0 0 0 0 29 

Crustacea Amphipoda Ampeliscidae 29 0 29 0 0 0 0 0 0 0 

    Isopoda 0 0 29 0 0 0 0 0 0 0 

    Cumacea  0 0 0 0 0 0 0 0 29 0 

    Brachyura 174 0 0 0 0 0 0 0 0 0 

  Others Nemertea 0 0 29 0 29 0 116 0 0 116 

    Ophiuroidea 0 0 0 0 0 87 145 0 0 0 

    Pantopoda 0 87 58 0 0 0 0 0 0 0 

    Bivalve live 0 29 29 0 0 0 0 0 29 0 

    Anemone type larvae 0 0 29 0 29 0 0 0 0 0 

    Nematoda 0 0 0 0 0 0 0 0 0 29 
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Annex IV 

Meiofaunal abundance individuals/m2 in Amba River 

 

 

  

 

 

 

 

  Genera St-1 St-2 St-3 St-4 St-5 St-6 St-7 St-8 St-9 St-10 

Nematoda Nematoda Sp.1 58 32 7 0 0 0 11 14 15 11 

  Nematoda Sp.2 40 29 11 0 0 0 0 0 0 0 

Crustacea Harpacticoida 209 22 0 0 0 0 14 11 0 0 

  Crustacean larvae 378 0 0 11 0 0 0 7 0 0 

  Polycheata larvae 0 7 0 4 0 0 7 7 0 0 

  Nemertea 0 0 0 0 0 0 0 7 0 7 



ANNEXURE II





ANNEXURE III

























SHORELINE CHANGE STUDY 
(DURING THE PERIOD 2009–2021) 

FOR JSW DHARAMTAR PORT, DOLVI
RAIGAD DISTRICT, MAHARASHTRA

JSW Infrastructure Limited
Dolvi, Raigad District, Maharashtra

Submitted to 

National Centre for Sustainable Coastal Management 
Ministry of Environment, Forest and Climate Change 

GOVERNMENT OF INDIA



SHORELINE CHANGE STUDY 
(DURING THE PERIOD 2009–2021) 

FOR JSW DHARAMTAR PORT, DOLVI
RAIGAD DISTRICT, MAHARASHTRA

Submitted to 

National Centre for Sustainable Coastal Management 
Ministry of Environment, Forest and Climate Change 

GOVERNMENT OF INDIA

JSW Infrastructure Limited
Dolvi, Raigad District, Maharashtra



TABLE OF CONTENTS 
 

1. Introduction .............................................................................................................1 

2. Study Area and Methodology .................................................................................2 

3. Preprocessing of Satellite Images .........................................................................2 

4. Shoreline Extraction ................................................................................................3 

4.1 Shoreline Indicator ...........................................................................................4 

4.2 Shoreline Proxies .............................................................................................4 

5. Digital Shoreline System Analysis (DSAS) model .................................................5 

6. Computation Rates of erosion/ accretion using Linear Regression Rate (m/yr)

 ………………………………………………………………………………………………………………….5 

7. Results .....................................................................................................................6 

8. References ..............................................................................................................9 

 

List of Table  

Table 1:  Data source for extraction of shoreline ........................................................2 

Table 2: Classification of Shoreline Change Rates .....................................................6 

 

List of Figures 

Figure 1. Workflow diagram for Shoreline change rate analysis ...............................3 

Figure 2: Shoreline position graph plot of the Linear Regression Rate Transect .....6 

Figure 3: Percentage of shoreline change for short term ...........................................7 

Figure 4: Shoreline change map for Short term change – Dharamtar Port ..............8 

 

 



Page | 1  

 

1. Introduction 
 

Beach erosion is a persistent problem all along the coast of India. An idealized 

definition of shoreline is that it coincides with the physical interface of land and 

water (Dolan et al., 1980). The shoreline can be defined as “the intersection of the 

land with the water surface” (Gill and Schultz, 2001). These statements are easy to 

define but difficult to capture owing to the changing water levels. Consequently, 

shoreline position changes continually through time because of cross-shore and 

alongshore sediment transport because of the dynamic nature of water levels of 

the coastal boundary (eg. waves, tides, groundwater, storm surge, run up etc.). 

Therefore, shoreline must be considered temporally and time scale chosen will 

depend on the context of the investigation (Elizabeth H. Boak, et al, 2005). 

Conventional mapping of shorelines using field survey and GPS requires lots of 

skilled man power and is a time-consuming process. Remote sensing is an effective 

tool that has ensured synoptic and repetitive coverage for the entire earth. 

Consistent interpretation technique which is visually discernible feature such as 

wet/dry line or previous high tide line can be achieved through multi-temporal 

satellite imagery. The impacts of shoreline change due to sea level rise over the 

next century poses a serious problem to social, economic and environmental 

concern (Pritam Chand, et al, 2010).  

 

The shoreline changes for parangtritis, Yogyakarta was achieved by multi spatio-

temporal data using Remote Sensing and Geographical Information System (GIS). 

Shoreline change analysis of erosion and accretion information is very important to 

calibrate and verify using numerical models (Hanson et al 1988) to assess sea level 

rise (Leatherman 2001), formulate policies, regulate coastal development 

(National research council (NRC) 1990), to assist with legal property boundary 

definition (Morton & Speed 1998), coastal research and monitoring (Smith & 

Jackson 1992). Nicholls et al 2013 examined long-term coastal change for England 

and Wales recognising the change dynamics i.e patterns of erosion and accretion 

in the vicinity of ports and estuaries. Thus, long-term shoreline changes are 

responsible for policy framework, shoreline management and for managing flood 

and erosion risks on changing coasts. The western tombolo of Giens in the South 

of France (Than & Lacroix, 2016) analysed the shoreline change analysis based on 

statistical methods derived from Digital Shoreline Analysis System (DSAS) model. 

Determination of shoreline change analysis in the Western tombolo helps to 

analyse the key factors driving the shoreline change. Global historical shoreline 

change assessment for the period 1984-2016 were identified using free available 

satellite images.  It is found that 24% of the world’s sandy beaches are eroding, 

28% are accreting and 48% are stable. These are due to human interventions such 
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as sand mining, coastal structures, sand nourishments and interception of 

longshore drift by coastal structures (Luijendijk et al, 2018). 

 

Integration of coastal spatial information helps to support decision making 

processes. In this study, the term “erosion” is used to indicate the measured 

landward movement or retreat of the shoreline and the term “accretion” is the 

measured seaward progradation of the shoreline. Thus, shoreline change analysis 

identifies the erosion and accretion rates of change with different multi-temporal 

data and also to predict the future trends of shoreline movement. 
 

2. Study Area and Methodology  
 

JSW Dharamtar Port is located at Dolvi in Raigad district, Maharashtra, about 23 

nautical miles from Mumbai Harbor. JSW Dharamtar Port is a riverine facility that 

handles bulk cargo. The study area is located at 18°42'12.34"N latitude, 73° 1' 

45.50" E longitude, situated in the Dharamtar creek. The EC condition regarding 

shoreline change studies states that “(xviii) Periodical study on shore line changes 

shall be conducted and mitigation carried out, if necessary. The details shall be 

submitted along with the six monthly monitoring report”. Therefore, the Client has 

requested NCSCM to study site specific shoreline change rates which have been 

estimated using satellite images for the years 2009-2021. 

 

Short-term shoreline change for the study is based on the analysis of four satellite 

images for the period between 2009 to 2021. Table 1 shows the list of Data sources 

and the time period to determine short-term rates. 

 

Table 1:  Data source for extraction of shoreline 

Year of Pass Satellite Resolution (m) 

2009 Landsat TM 24 

2016 Sentinel 10 

2019 Sentinel 10 

2021 Sentinel 10 

 

The following figure 1 describes the flow diagram of shoreline change analysis.  

3. Preprocessing of Satellite Images 
 

Extraction of shoreline positions from these data sources involves georeferencing 

of satellite images using aerial photos and subsequently digital image classification 

of shoreline positions. Rigorous geometric correction of the satellite images is done 

for the following systematic and non-systematic errors. Systematic errors are 



Page | 3  

 

corrected through analysis of system characteristics and ephemeris such as scan 

skew, mirror-scan velocity variance, panoramic distortion, platform velocity, and 

earth rotation. 

 

Non-systematic errors are mainly corrected for variation in altitude and sensor 

platform attitude using Ground Control Points (GCPs) (Jensen, 1996). Rectification 

of Satellite images involves georeferencing process i.e. process of assigning map 

coordinates to image data. In this study image-to-image, registration was applied to 

rectify satellite images using orthophotos as reference image in ERDAS Imagine 

software. Geo-referencing of all satellite images using orthophotos i.e to a common 

coordinate system is necessary in order to compare the historical images for 

analyzing the shoreline change rates of the entire Indian coast.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 1. Workflow diagram for Shoreline change rate analysis 

 

4. Shoreline Extraction  
 

The next step is to extract shoreline position from these georeferenced satellite 

images and subsequently extracting shoreline using digital classification. Shoreline 

indicators were used to identify the morphological features and non-morphological 

features using satellite images for the years 2009, 2016, 2019 and 2021.  
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4.1 Shoreline Indicator  
 

Because of its dynamic nature of the idealized shoreline boundary, practically 

shoreline indicators are adopted in defining the boundary. A shoreline indicator is 

a feature used as a proxy (fig.1) to represent the true shoreline position (Boak etal, 

2005). In this study different shoreline indicators were adopted based on 

morphological and non-morphological features: i) Morphological features include 

vegetation line, berm crest, and cliff toe ii) non-morphological features include 

wet/dry line, high water line and iii) Man-made Structures such as seawalls These 

are selected based on location, data source, and scientific preference used to 

analyse the shoreline change, (Cheryl et al, 2010). Extraction of shoreline indicators 

have been processed through various image processing techniques. 

 

4.2 Shoreline Proxies 
 

Visual image interpretation technique for delineating shoreline was adopted 

manually for identifying the feature. Image interpretation is carried out using 

elements of visual interpretation techniques such as tone, size, shape, texture, 

pattern, colour and association. Using these elements, identified features like berm 

line, dune vegetation line, swash line, base of bluff/cliff, high water line, seawall 

and salt pan on the satellite images were mapped. 

 

a) Berm crest: In the case of multiple berms, the most landward crest of the 

berm was chosen in the case of wide sandy beaches.  
 

b) Beach cusp: The beach cusp is a crescent-shaped followed by accumulation 

of sand surrounding a semi-circular depression on a beach.  
 

c) Dune Vegetation line: The toe of the foreshore face of the dune is considered 

as shoreline.  
 

d) High water line: High water line (HWL) is considered as the best shoreline 

indicator by many researchers, because they mark the effective shoreline 

and is equivalent to "wet/dry line". HWL is the previous tide which is clearly 

identifiable from all images and is found most appropriate to analyse the 

shoreline changes.  
 

e) Onshore structures: Seawall towards landward was consider for shoreline 

mapping, so that major significant change in long and short term rates was 

computed. 
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5. Digital Shoreline System Analysis (DSAS) model 
 

Multiple shorelines extracted from satellite images were used to calculate shoreline 

change rates using Digital Shoreline Analysis System (DSAS) model developed by 

United States Geological Survey (USGS) in an ArcGIS environment (Thieler and 

other, 2009). DSAS employs the single-transect method (ST) to calculate change 

rates and rate uncertainties at regularly spaced transects (measurement locations) 

alongshore. ST uses various methods (for example, end point rate, least squares, 

weighted least squares) to fit a trend line to the time series of historical shoreline 

positions at a transect. ST is the most commonly utilized method for calculating 

shoreline change (for example, see Fletcher and others, 2003; Morton and others, 

2004; Morton and Miller, 2005; Hapke and others, 2006; Hapke and Reid, 2007).  

Rates of short-term shoreline change were calculated approximately every 200 m 

alongshore using the linear regression calculation methods included in the Digital 

Shoreline Analysis System.  

 

To calculate the rate of change, statistical baselines were constructed on the 

landward side at a distance of ~100 m adjacent to the series of shoreline positions. 

Transects were spaced approximately at 200m intervals alongshore, roughly 

perpendicular to the trend of the shoreline.  
 

6. Computation Rates of erosion/ accretion using Linear 

Regression Rate (m/yr) 
 

A linear regression rate-of-change statistic was determined by fitting a least-squares 

regression line to all shoreline points for a particular transects. The regression line 

is placed so that the sum of the squared residuals (determined by squaring the 

offset distance of each data point from the regression line and adding the squared 

residuals together) is minimized. The linear regression rate is the slope of the line. 

The method of linear regression includes these features: 

 

1) All the data are used, regardless of changes in trend or accuracy, 2) The method 

is purely computational, 3) The calculation is based on accepted statistical 

concepts, and 4) The method is easy to employ. Shorelines were not delineated nor 

change rates calculated for river deltas because of the high natural variability and 

complexity of these shoreline reaches. 
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Figure 2: Shoreline position graph plot of the Linear Regression Rate Transect  
(Source: Crowell and Leatherman (1999) 

7. Results 
 

Rates of shoreline change were evaluated for short-term change analysis from 

2009 -2021 shown in Table 2. 
 

Table 2: Classification of Shoreline Change Rates 

Shoreline Classification Length (km) % of Erosion and 

Accretion 

Cumulative % of 

Erosion and Accretion 

Length of Coastline (km) 28.52     

Low Erosion 3.56 12.48 12.48 

Stable coast 17.29 60.66 60.66 

Low Accretion 7.66 26.87 26.87 

 

The study area of Dharamtar port encompasses Amba River extends to a length of 

about 28.5 km. This region is found to be accreting and has an average rate of 0.11 

m/yr (ranging from -1.77 m/yr to 1.85 m/yr). Rates of change for long term is 

predominated by stable coast in the for a length of about 8.7 km in the right side of 

the river and there is no much significant change in the left side of the river (8.6 

km). Low erosion is more in the left side of the river for a length of about 3 km while 

there is a decrease in right side by a length of about 0.7 km. the length of the low 

accretion in the left side is found to be 3 km whereas right side occupies a length 

of about 5 km. Overall the coast shows 61 % stable coast, 27% low accretion and 

12.5% low erosion. 
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Figure 3: Percentage of shoreline change for short term 

 

At Dharamtar port, both left and right side of the river has low accretion and stable 

coast and the net shoreline movement is found to be approximately 17m. Low 

erosion is more dominated in the lower portion of the left bank side of the river. 

From 2009 to 2021, the annual change rate of shoreline were found to be stable 

due to the continuous flow of sediment transport in the river.
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Figure 4: Shoreline change map for Short term change – Dharamtar Port 
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JSW Dharamtar Port Private Limited 

 

INTEGRATED MANAGEMENT SYSTEM (IMS) POLICY 

 

JSW Dharamtar Port Private Limited (JSW DPPL) committed to satisfying our customers & users by 
providing them timely handling, storage & delivery of cargo from its Amba River- based port 
facilities at Dharamtar with security and safety while ensuring compliance with Environmental, legal 
& other requirements. 
JSW DPPL maintain JSW Core values: Commitment, Courage, Agility, Collaboration & Compassion. 

 

In implementing this IMS policy, Top management shall ensure that: 
 

 Quality, Environment, Occupational Health & Safety (QEHS) is a prime 

consideration at all stages of the organization’s planning, project and decision 

making processes. 

 Operations comply with relevant QEHS legal and other requirements by way of 

best practice and technical innovation. 

 All employees, customers, and user's requirements are fulfilled, hazardous activities 

are identified and any associated significant risks eliminated where possible and 

adequately controlled. 

 All employees are competent, informed, instructed, and adequately trained in 

QEHS and are provided with an appropriate level of supervision. 

 All employees are committed to the protection of the environment, including 

prevention of pollution, sustainable resource use, climate change mitigation, 

adoption and protection of biodiversity and ecosystems 

 Management is committed to consultation and participation of workers and 

worker’s representative  

 A safe working, wellbeing environment is provided as practical and adequate 

facilities and arrangements for staff welfare. 

 Continually improve QEHS management and performance through the setting of, 

and reviewing of, objectives and targets, undertaking audits, carrying out reviews, 

and implementation of adequate corrective and    preventative actions on time. 
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एकात्मिक व्यवस्थापन प्रणाली (IMS) धोरण (मराठी आवृत्ती) 
 

जेएसडबू्ल्य धरमतर पोर्ट प्रायवे्हर् लिलमरे्ड आमच्या ग्राहकाांना आलि वापरकर्त्ाांना अांबा नदी-आधाररत बांदर 

सुलवधाांमधून वेळेवर हाताळिी, साठविूक आलि मािाची लडलिव्हरी सुरलितता आलि सुरलिततेसह प्रदान करून 

पयाटवरिीय, कायदेशीर आलि इतर गोष्ी ांचे पािन करण्यासाठी वचनबद्ध आहे.  

जेएसडबू्ल्यची मुख्य मूले्य वचनबद्धता, धैयट, चपळता, सहयोग आलि करुिा याांचे पािन करते .  

 

एकात्मिक व्यवस्थापन प्रणाली धोरणाची अंमलबजावणी करताना, प्रमुख व्यवस्थापन हे सुनननित करेल : 

 गुिवत्ता, पयाटवरि, व्यावसालयक आरोग्य आलि सुरलितता हा सांस्थेच्या लनयोजन, प्रकल्प आलि लनिटय 

प्रलियेच्या सवट र्प्प्ाांवर मुख्य लवचार केिा जातो. 

 सवोतृ्कष् सराव आलि ताांलिक नव्या कल्पनाद्वारे ऑपरेशन्स मधे्य सांबांलधत कायदेशीर आलि इतर 

आवश्यकताांचे पािन करतात. 

 सवट कमटचारी, ग्राहक आलि वापरकर्त्ाटच्या गरजा पूिट केल्या जातात, धोकादायक कायट ओळखिे जातात 

आलि शक्य लततक्या आलि पुरेसे लनयांिि लमळवून सांबांलधत महत्त्वपूिट जोखीम दूर केल्या जातात. 

 सवट कमटचारी सिम, मालहती, लनदेश आलि गुिवत्ता, पयाटवरि, व्यावसालयक आरोग्य आलि सुरलितता मधे्य 

पुरेसे प्रलशलित आहेत आलि र्त्ाांना योग्यस्तरावर पयटवेिि प्रदान केिे आहे. 

 सवट कमटचारी पयाटवरिाच्या सांरििासाठी वचनबद्ध आहेत, ज्यामधे्य प्रदूषि रोखिे, सांसाधनाांचा शाश्वत 

वापर, हवामान बदि कमी करिे, जैवलवलवधता आलि पररसांस्थाांचे अविांब करिे आलि सांरिि याांचा समावेश 

आहे. 

 व्यवस्थापन कामगार आलि कामगार प्रलतलनधी याांच्या सल्लामसित आलि सहभागासाठी वचनबद्ध आहे 

 कमटचारी कल्यािासाठी व्यावहाररक आलि पुरेशा सुलवधा आलि व्यवस्था म्हिून सुरलित काम व आरोग्यदायी 

वातावरि प्रदान केिे जाते. 

 उलिषे् ठरविे आलि र्त्ाांचे पुनराविोकन करिे, ऑलडर् करिे, पुनराविोकने पार पाडिे आलि वेळेवर पुरेशा 

सुधारात्मक आलि प्रलतबांधात्मक कृती ांची अांमिबजाविी करिे इर्त्ादी द्वारे गुिवत्ता, पयाटवरि, व्यावसालयक 

आरोग्य आलि सुरलितता  व्यवस्थापन आलि कायटप्रदशटनामधे्य सतत सुधारिा करिे. 
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एकीकृत प्रबंधन प्रणाली (आईएमएस) नीनत (नहंदी अनुवाद) 

जेएसडबू्ल्य धरमतर पोर्ट प्राइवेर् लिलमरे्ड पयाटवरि, कानूनी और अन्य के अनुपािन को सुलनलित करते हुए सुरिा 

और रिा के साथ अपने अांबा नदी स्स्थत बांदरगाह सुलवधाओां से समय पर कागो की हैंडलिांग, भांडारि और लवतरि 

प्रदान करके हमारे ग्राहकोां और उपयोगकताटओां को सांतुष् करने के लिए प्रलतबद्ध है।  

जेएसडबू्ल्य धरमतर पोर्ट , जेएसडबू्ल्य के मूि मूल्योां को प्रलतबद्धता, साहस, चपिता, सहयोग और करुिा बनाए   

                          रखता है। 

इस एकीकृत प्रबंधन प्रणाली नीनत को लागू करने में, शीर्ष प्रबंधन यह सुनननित करेगा नक: 

 गुिवत्ता, पयाटवरि, व्यावसालयक स्वास्थ्य और सुरिा सांगठन की योजना, पररयोजना और लनिटय िेने की 

प्रलियाओां के सभी चरिोां में एक प्रमुख लवचार है। 

 सभी प्रचािन सवोत्तम अभ्यास और तकनीकी नवाचार के माध्यम से प्रासांलगक कू्यईएचएस कानूनी और 

अन्य आवश्यकताओां का अनुपािन करते हैं।  

 सभी कमटचाररयोां, ग्राहकोां और उपयोगकताट की आवश्यकताओां को पूरा लकया जाता है, खतरनाक 

गलतलवलधयोां की पहचान की जाती है और जहाां सांभव हो और पयाटप्त रूप से लनयांलित लकया जाता है तथा 

वहाां लकसी भी महत्वपूिट जोस्खम को समाप्त कर लदया जाता है। 

  सभी कमटचारी गुिवत्ता, पयाटवरि, व्यावसालयक स्वास्थ्य और सुरिा में सिम, सूलचत, लनदेलशत और 

पयाटप्त रूप से प्रलशलित हैं और उन्हें उलचत स्तर का पयटवेिि प्रदान लकया जाता है। 

 सभी कमटचारी पयाटवरि की सुरिा के लिए प्रलतबद्ध हैं, लजसमें प्रदूषि की रोकथाम, सतत सांसाधन 

उपयोग, जिवायु पररवतटन शमन, अविांब िेने और जैव लवलवधता और पाररस्स्थलतक तांि की सुरिा 

शालमि है 

 प्रबांधन श्रलमकोां और श्रलमकोां के प्रलतलनलधयोां के परामशट और भागीदारी के लिए प्रलतबद्ध है 

 कमटचाररयोां के कल्याि के लिए व्यावहाररक और पयाटप्त सुलवधाओां और व्यवस्थाओां के रूप में एक 

सुरलित कायट, कल्यािकारी वातावरि प्रदान लकया जाता है। 

  उिेश्योां और िक्ष्ोां की स्थापना, और उनकी समीिा, िेखापरीिा करने, समीिा करने, और समय पर पयाटप्त 

सुधारात्मक और लनवारक कारटवाइयोां के कायाटन्वयन के माध्यम से गुिवत्ता, पयाटवरि, व्यावसालयक स्वास्थ्य 

और सुरिा  प्रबांधन और प्रदशटन में िगातार सुधार करें । 
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