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Sr. 
No. 
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to CSIR-Central Salt and 
Marine Chemicals 
Research Institute 
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Amount Brief Reason 

1. Obtaining Environmental & 
CRZ Clearance for the 
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Clearance for the project, 
the Central Salt and 
Marine Chemicals 
Research Institute 
(CSMCRI), Bhavnagar 
being a constituent 
laboratory of the Council 
of Scientific and Industrial 
Research (CSIR), under 
Ministry of Science & 
Technology and 
accredited in Category A 
in Ports, Harbours, 
Breakwaters, and 
Dredging [Sector 33, 
7(e)], as per NABET/QCI 
list, the work has been 
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Basis to CSIR-Central Salt 
and Marine Chemicals 
Research Institute 
(CSMCRI), Bhavnagar. 
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Preface 
 
Deendayal Port Authority (DPA), a leading Major Port of the country, under the aegis of the 

Ministry of Ports, Shipping and Waterways (MoPSW), Government of India, situated at Gulf 

of Kutch, Gujarat has state-of-the-art infrastructure facilitating commerce across a vast northern 

hinterland covering approximately 1 million square kilometers, and contributes significantly, 

in terms of cargo handling of the aggregate cargo throughput of all Major Ports in India. 

Deendayal Port Authority has planned to Develop Container and Multipurpose Cargo Berths at 

Deendayal Port Authority, Kandla (6.0 km available water front on the west side of the Kandla 

creek entrance).  

For the above mentioned development, as per prerequisite, it is statutory requirement to 

obtain Prior Environmental & CRZ Clearance from the MoEF & CC, Gol,(under EIA 

Notification, 2006 & its subsequent amendments and applicable CRZ Notification, 2011/2019) 

and hence, DPA needs to appoint NABET accredited EWEMP Consultant (Category A - Ports, 

Harbours, Break waters, Dredging). 

CSIR-Central Salt and Marine Chemicals Research Institute (CSIR-CSMCRI) has 

accreditation from NABET in Category A in Ports, Harbours, Break waters, Dredging [Sector 

33, 7(e)]. Therefore, DPA approached CSIR-CSMCRI to submit a techno commercial proposal 

to carry out the work as master consultant.  

 

CSIR-CSMCRI competency: 

NABET Accreditation:  
CSIR-CSMCRI is accredited by NABET, Quality Council of India to undertake EIA projects 

and prepare the environmental management plan in the following sectors: 

a. Sector 22: Distilleries (Category A) 

b. Sector 30: All ship breaking yards including ship breaking units (Category A) 

c. Sector 33: Ports, harbours, break waters and dradging (Category A) 

d. Sector 36: Common Effluent Treatment Plants, CETPs (Category B) 

CSIR-CSMCRI have strong scientific pool of Functional area experts (FAEs) and all are 

working as Scientist in the institute except “Meteorology, air quality modelling and prediction” 

for which we have empaneled FAE. 

 

 

 

 



Experience in handling EC CRZ and environmental monitoring projects: 

1. CSIR-CSMCRI has successfully completed a project titled “Environment Monitoring 

at Alang & Sosia Ship Recycling Yard, Alang” sponsored by GMB, under this project 

we have carried out monitoring of ambient air, ground and coastal water and sediments 

samples (Pre-monsoon and post monsoon).  

2. EC and CRZ for establishing new ship recycling yard at Ghogha.  

3. Working in the area of environmental related projects sponsored by many big industries 

like ESSAR, Dev Salts, GMB etc. 

4. CSIR-CSMCRI also working in the area of baseline data collection for many industries 

like Tata chemicals, Indian Rayons, GIDC etc. 

5. CSIR-CSMCRI are closely engaged with statutory agencies like CPCB, GPCB, 

Kalpasar department for giving R&D solution to many compliance, public grievance 

etc. for last 15 years. 

Project location and project details: 

Deendayal Port is a protected natural harbour situated in the Kandla Creek, 90 Nautical Miles 

from the mouth of Gulf of Kutch on the West Coast of India. It is gateway to the West and 

North India and enjoys locational advantage with vast hinterland of 1 Million Sq. Km. 

comprising of States of J&K, Punjab, Himachal Pradesh, Haryana, Rajasthan, Delhi, Gujarat 

and part of Madhya Pradesh and Uttar Pradesh. 

The existing berth No. 1 to 10 are more than 50 year old. Further Berth No. 11 to 16 are handing 

vessel size upto 75000 DWT. The Port has taken several efforts to increase the draft, however, 

due to structural and navigation constrain, DPA is unable to handle the higher size deep draft 

vessels at Kandla. 

 

 

 

 

 

 



Proposed plan: 

 

 

 

Location of New Berths development Plan; The location for the development of new berths 

has been proposed on the west side of the entrance of the Nakthi creek, Kandla as shows below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Conceptual Layout; 

The new berths development proposed in phases in the stretch of 6km water front (3 km for 

Container berths & 3km for Muli purpose Berths). The layout of the proposed development is 

placed as under; 

 

 

Bathymetry: 

Bathymetry survey chart has been presented as below. As per the bathymetry survey, the 

sounding in the proposed berth pockets are around 5 to 7m BCD. Also, the upcoming channel 

connecting with Tuna Tekra Facilities need to be extended up-to the Berth. The dredging in the 

approach channel is proposed to be carried-out in phased manner to achieve dredged depth up-

to 15.50m BCD. In the berth pocket dredged depth proposed up-to 19.50m BCD is required to 

achieve the 18m draught. 



 

  

Scope of work: 

General Scopes: 

1. Submission of Form 1A to PARIVASH on behalf of KPA based on the DPR and 

required data supplied by the KPA.  

2. Primary baseline data in the project area as well as in the area falling 5 km from the 

proposed project boundary and secondary data should be collected within 15 kms aerial 

distance from the project boundary, as specifically mentioned at column 9(iii) of Form 

I of EIA Notification 2006. 

3. Meteorological data for at least a 10 year period should be presented from the nearest 

meteorological station, except for the history of cyclones and tidal surges for which 100 



years data may be required. 

4. Study the biological environment includes marine/coastal ecology, flora and fauna.  

5. Air environment and noise environment study.  

6. Study the existing solid waste disposal facility. 

7. Socio-economic and Occupational Health Environments study. 

8. Anticipated Environmental Impacts and Mitigation Measures 

9. Proposed Environmental Monitoring Program during construction and operation 

phases.  

10. Preparation of Environmental Management Plan (EMP).  

11. Conducting public hiring along with project proponent.  

12. Help in statutory clearance from different agencies.  

 

Physical oceanography Scopes: 

Detailed physical oceanography studies includes: 

1. Hydrodynamics 

2. Dispersion modelling 

3. Sediment transport 

4. Backwater 

5. Oil spill modelling 

6. Quantification of dredging materials and identification of grudging sites 

7. Preparation of CRZ map as per the CRZ notification  

Preparation of final report and submission to competent authority for EC and CRZ clearance.  

 

Detailed scope of work: 

General Scopes: 

Scope 1 

Form 1A will be filled up after consultation with KPA.  

Scope 2 

Study the land environment: 

Availability of land for earmarking for the port without causing a due hardship to local 

habitat and their socio cultural and economic aspects. 

Topography: 

Baseline data to be given on description of existing situation of the land at the proposed project 

area including description of terrain hill slopes coastal and inland topography, coastal features 



(lowland, beaches, littoral areas, shoal areas), terrain features, slope and elevation. Study of 

land use pattern, habitation, cropping pattern, forest cover, environmentally sensitive places 

etc, by employing remote sensing techniques (if available) and also through secondary data 

sources. 

Geology 

Baseline data to be provided on rock types, regional tectonic setting (reported 

fractures/faulting, folding, warping), and history of any volcanic activity, seismicity and 

associated hazards, mainly in the coastal area. 

Soil 

Soil data including type, classification, characteristics, soil properties etc., are important from 

engineering considerations for design of structures, loading capacities of cargo stockpiles, 

green belt development etc. 

Scope 3 

• Wind speed and direction 

• Rainfall 

• Relative humidity 

• Temperature 

• Barometric pressures 

• History of cyclones 

 Scope 4 

Biological environment of coastal water 

Baseline data of aquatic flora and fauna at the project area, including the coastal area is to be 

ascertained by proper surveys including mangroves and marshes and other coastal vegetation, 

sand dunes. Data on coastal stability, seismic characteristics, history of any endangered species, 

coastal erosion, shoreline changes, if any, is also necessary. 

Phytoplankton count, major genera and generic diversity (only in surface waters), Zooplankton 

count and group diversity (only in surface waters), Microbiological analysis, Total viable 

count, Total Coliforms, Faecal Coliform as well as its constituent organisms like E. coli, 

Shigella, Salmonella, Proteus, Klebsiella, Vibrio cholerae, Vibrio parahaemolyticus and other 

Vibrio sp., Pseudomonas aeruginosa and Streptococcus faecalis (only in surface waters). 

Chlorophyll-a, phaeophytin, analysis 

 

Physico-chemical parameters:  



Seawater and air temperature, depth, turbidity, density of seawater, total suspended solids, 

salinity, pH, dissolved oxygen, biochemical oxygen demand (BOD), NH4-N, NO2-N, NO3-N, 

Total -N, PO4-P, Total -P, and Silicate. 

Heavy metal contents (As, Cd, Co, Cu, Ni, Mn, Hg, Cr, Pb, Zn, Fe). 

 

Biological environment for coastal sediment 

Physico-chemical parameters: Texture, TOC, petroleum hydrocarbons etc and heavy metals 

(As, Al, Cd, Co, Cu, Ni, Mn, Fe, Cr, Pb, Zn) 

Biological parameters: Numerical and biomass density per unit area, identification of species 

and species diversity of benthic fauna 

Ground water environment 

Following parameters will be analysed for ground water samples in 6-8 station selecting based 

on transact study 

pH, Suspended Solids, Total Dissolved Solids, Fluoride, Salinity, Total hardness, Chlorides, 

DO, BOD, Heavy metals (Cu, Cd, Co, Ni, Zn, Hg, Pb and Cr), and Most probable number. 

Sampling frequency:  

All study will be carried out for three seasons (Pre monsoon, post monsoon and winter) 

Scope 5 

Ambient Air quality parameters within 5 km radius need to be studied 

PM10, PM2.5, SO2, NOX, CO, Ozone, Ammonia 

One season data should be monitored other than monsoon as per the CPCB Norms. One station 

should be in the up-wind/ non-impact/ non-polluting area as a control station. 

 

Noise monitoring will be done at selected locations at 6 transects preferably at the ambient air 

quality monitoring stations. Day Time and Night time noise levels will be measured. Baseline 

data on noise pollution at the project area and the neighbourhood up to 1 km or nearest 

residential areas is to be monitored as per the CPCB norms. 

Sampling frequency:  

All study will be carried out for three seasons (Pre monsoon, post monsoon and winter) 

 

Scope 6 

Details of authorized municipal solid waste facilities, biomedical treatment facilities and 

hazardous waste disposal facilities in the area will be inventoried, in case if it is proposed to 

utilize the same. 



Scope 7 

Baseline data at the project area shall include the demography, particularly on human 

settlements, health status of the communities, existing infrastructure facilities in the proposed 

area and area of impact due to the proposed activity. Present employment and livelihood of 

these populations, awareness of the population about the proposed activity shall also be 

included. 

Scope 8 

Likely impact of the project on each of the environmental parameters, methods adopted for 

assessing the impact such as model studies, empirical methods, reference to existing similar 

situations, reference to previous studies, details of mitigation methods proposed to reduce 

adverse effects of the project, best environmental practices and conservation of natural 

resources. The identification of specific impacts followed with mitigation measures should be 

done for different stages i.e., location of the port, construction including dredging, ship traffic 

including discharges from vessels and cargo operations. 

Scope 9 

Proposed Environmental Monitoring Program during construction and operation phases will 

be formulated. This will be done based on the generated baseline data.   

Scope 10 

• Summary of potential impacts & recommended mitigation measures. 

• Allocation of resources and responsibilities for plan implementation 

• Administrative and technical setup for management of environment 

• Institutional arrangements proposed with other organizations/Govt. authorities for effective 

implementation of environmental measures proposed in the EIA 

• Safe guards/mechanism to continue the assumptions/field conditions made in the 

EIA Environmental specifications for contractors should cover the required 

safeguards during the design and construction stage 

Scope 11 

Public hearing will be conducted after submission of draft report and consultation with the 

project proponent and local administration.  

Scope 12 

All the liaising activities will be carried out by some of the professional organization hired by 

CSIR-CSMCRI, Bhavnagar.   

 

 



Detailed physical oceanography scopes: 

Objectives 

The primary objective of the study is to assess the environmental impact of the proposed port 

expansion through detailed numerical modeling and measurements. The specific goals include: 

 

 Field Measurements: Obtain real-time data on currents, tides, and sediment 

characteristics. 

 Hydrodynamic Modelling: Simulate water circulation and flow patterns to assess tidal 

dynamics. 

 Sediment Transport Modelling: Analyse sediment dynamics and deposition patterns to 

predict the impact of dredging activities. 

 Breakwater Design Modelling: Evaluate the effectiveness of the proposed breakwater 

structures on wave energy reduction and port protection. 

 Oil Spill Simulations: Assess potential risks from oil spills and develop mitigation 

strategies. 

 Dredging and Spoil Dispersion Modelling: Predict sediment plume dispersion resulting 

from dredging and dumping operations. 

 Conduct a comprehensive Coastal Regulation Zone (CRZ) mapping in the project area. 

 

Scope of the Work 

 

The scope of the study includes both field measurements and numerical modelling using the 

MIKE21 software suite. The scope covers: 

 

Field Measurements 

Field measurements will be conducted to collect essential data for validating the numerical 

models and understanding the hydrodynamic environment at the proposed port location 

a) Currents: 

A single-point Recording Current Meter (RCM) will be deployed inside the proposed port 

location to measure current speed and direction at different depths. The RCM will record data 

over the entire spring-neap tidal cycle, covering both pre-monsoon and post-monsoon seasons 

to ensure comprehensive seasonal variability. 

 



b) Tides: 

A tide gauge will be deployed to collect tidal data continuously throughout the spring-neap 

tidal cycle for both seasons. This will provide detailed tidal elevation records, which are crucial 

for the calibration of the hydrodynamic model. 

 

c) Sediment Sampling:  

Collection of sediment samples from various locations to analyze grain size distribution and 

sediment properties 

 

Numerical Modelling: 

The numerical modelling component of the study will utilize the MIKE 21 modelling suite to 

simulate hydrodynamic conditions, sediment transport, oil spill trajectory, and breakwater 

effects. This suite is a well-established tool for coastal and marine environment modelling, 

widely used for Environmental Impact Assessments (EIA), coastal infrastructure design, and 

port development. 

 

a) Hydrodynamic Modelling 

Various modules of the MIKE21 modelling software will be employed for this study. Our team 

has conducted numerous Environmental Impact Assessment (EIA) projects concerning 

industrial developments, power plants, and tourism activities along India’s coastal waters. In 

many of these projects, MIKE21 has been utilized to draw conclusions that support EIA efforts 

and promote the sustainable development of marine and coastal environments. 

 

The setup of the numerical model will be conducted using the latest available data, ensuring a 

highly accurate representation of the project area. The model will incorporate key 

environmental and structural features relevant to the Deendayal Port expansion, and will be 

designed to simulate the complex interactions between hydrodynamic forces and 

existing/planned infrastructure. The Hydrodynamic Model (HD FM) simulates water levels 

and flow patterns in coastal areas. It uses a flexible mesh approach, making it suitable for 

complex geometries like port basins, creeks, and channels. The model setup will incorporate 

detailed bathymetry and boundary conditions, including tides, currents, and wind forces, to 

simulate the flow dynamics accurately. Calibration and validation will be performed using field 

data collected during the measurement phase. 

 



b) MIKE 21 Sand Transport Model (ST FM): 

The Sand Transport Model will be used to analyze the transport of non-cohesive sediments 

(sand) within the port area. This module considers the effects of hydrodynamic forces (currents 

and waves) to estimate potential sand accumulation or erosion near critical locations. It will 

assist in identifying areas that may require maintenance dredging and help optimize the layout 

of the port. 

c) MIKE 21 Sediment Transport Module (ST): 

The Sediment Transport Module simulates the transport and fate of cohesive and non-cohesive 

sediments (fine particles like silt and clay). This module will be used in conjunction with the 

HD FM module to assess sediment resuspension and deposition patterns during regular port 

operations and under extreme conditions (e.g., heavy rainfall or dredging activities). 

d) MIKE 21 Oil Spill Module (OS): 

The Oil Spill Module will be used to predict the trajectory and fate of potential oil spills in the 

port vicinity. It includes advanced algorithms to simulate oil slick movement, weathering 

(evaporation, emulsification), and degradation over time. Simulations will be run for different 

scenarios, considering varying spill volumes and seasonal hydrodynamic conditions. 

e) MIKE 21 Dredge and Dumping Module (ST FM): 

The Dredging and Dredge Spoil Dispersion Module simulates the dispersion patterns of 

sediments during dredging operations and the subsequent dumping of dredge spoils in 

designated areas. This module will provide insights into potential sediment plumes, helping 

mitigate adverse effects on nearby sensitive areas (e.g., coral reefs, marine habitats). 

f) Breakwater Design: 

Simulation will be carried out for existing and with port structures. Results will be used to 

optimize breakwater designs, ensuring the protection of port facilities from wave action and 

minimizing impacts on sediment transport. 

 

Data Requirement 

To ensure accurate and reliable numerical modelling and simulations for the Deendayal Port 

Development Project, a comprehensive set of data will be required. The following data inputs 

are essential to setting up and running the models: 

a)      Bathymetric Data 

Client should provide detailed bathymetry of the project area and its surroundings is crucial for 

constructing the model's seabed elevation. The data should include high-resolution digital 

elevation models (DEMs) of the seabed, extending from the shallow waters around the port to 



the deeper offshore areas. Bathymetric surveys must capture recent changes due to natural 

processes (sediment deposition, erosion) or human activities (dredging). 

b) Tidal Data 

Historical port tide data if available. Tidal elevations and tidal currents at various points within 

and around the project area are required if available. This data should include both spring and 

neap tide cycles, measured over at least one month to capture variations in water levels. 

Tide gauge data from existing stations near the port or from newly deployed tide recorders will 

be used for model calibration and validation. 

c) Current Data 

In-situ current measurements using RCM current meters will be collected inside the proposed 

port area, capturing both near-surface and bottom currents. These measurements should cover 

both monsoon and non-monsoon seasons to account for seasonal variations in current speed 

and direction.  

d) Wind Data 

Wind speed and direction data over the project area is necessary to understand its influence on 

currents, waves, and oil spill trajectories. Wind data should cover several years to represent 

different meteorological conditions, particularly during cyclonic events.  

e) Sediment Characteristics 

Sediment sample data from the seabed at different locations within the port area is required to 

define the grain size distribution and sediment composition (cohesive or non-cohesive 

sediments). This data will be crucial for the sediment transport modelling and dredge spoil 

dispersion analysis. Suspended sediment concentration (SSC) measurements in the water 

column will also be needed to simulate the sediment plume behavior. 

f) River and Freshwater Inflow Data 

 

Information on river discharges and freshwater inflows into the study area is needed to simulate 

the influence of salinity gradients and nutrient load on water circulation patterns. Seasonal 

variability in river flow, particularly during the monsoon, must be included. This data can be 

sourced from local river gauging stations or hydrological models. 

g)  Port Alignment and Structural Data 

Detailed port infrastructure layouts including existing jetties, berths, breakwaters, and planned 

new structures are needed to simulate their influence on hydrodynamic and sediment processes. 

This includes the location and alignment of tanker routes, navigation channels, and dredged 



areas. Data on the location of any sensitive marine ecosystems (coral reefs, mangroves) or 

protected areas within the region should also be provided. 

h) Dredging and Spoil Disposal Data 

Details on the dredging plans (e.g., dredged area boundaries, dredging depth, volume to be 

removed) and the proposed dredge spoil disposal sites are required. Information on the 

dredging methodology (cutter suction, trailing suction, etc.) and estimated sediment plume 

release rates will be important for the dredge spoil dispersion modeling. 

i) Oil Spill Data 

Oil spill scenarios (e.g., spill locations, volumes, types of oil, and seasonal occurrence) are 

needed for the oil spill modelling. Historical data on previous spills in the area, if available, 

would help in scenario planning. Information on response measures (e.g., oil spill containment 

booms) will be useful for planning mitigation strategies. 

j) Pipeline, Tanker Routes, and Navigational Data 

The project area’s tanker traffic routes, pipeline locations, and other navigational features (e.g., 

anchorage zones, mooring points) need to be incorporated into the model setup to accurately 

reflect ship movements and potential risk areas. 

         

CRZ Scope 

a) CRZ studies as per the CRZ 2019 Notification to be undertaken for the project of 

development of Container and Multipurpose Cargo Berths at Deendayal Port Authority, 

Kandla, Gujarat. CRZ map Indicating HTL, LTL and CRZ boundaries and other ecological 

Sensitive areas covering 7 km Radius around the Project site, and Superimposing Project layout 

on the CRZ map in the scale of 1:4000 (project site) & 1:25000 (7 km radius) 

b) For CRZ studies base map of Approved Coastal Zone Management Plan of Gujarat 

State prepared by National Centre for Sustainable Coastal Management will be used (e.g High 

tide line, low tide line, CRZ boundaries & its classification, Ecological Sensitive Area and 

other Critical Vulnerable Coastal Areas). 

c) Submission of Final report along with the CRZ map. 

d) Only Technical support will be provided to the client. 

 

 

Assistance required from DPA:  

 Assist in arranging suitable boat for marine sampling. 

 Local hospitality and guidance whenever possible and required by CSIR-CSMCRI. 



 Obtaining all the required permission required for field sampling. 

 Supply of data required for physical oceanography study and interpretation.  

 Supplying previous reports available with DPA for report preparation and data 

interpretation.  

 
 
 
 
 
 
 

 



 

Time scale of the project 

 

 Time scale (in months) 0-3 4-6 5-9 10-

12 

13-

15 

16-

18 

19-

21 

22-

24 

25-

27 

28-

30 

31-

33 

34-

36 

 Project initiation and mobilization             

 Submission of required form to PARIVESH             

 Issue of ToR by MoEF & CC             

 Baseline data for three seasons             

 Physical oceanography study              

 Draft report preparation and submission for CRZ 

clearance and subsequent meeting at GCZMA 

            

 Necessary clearance from all the statutory bodies like 

GPCB, Forest department, Wild life (if require) etc. 

            

 Public hearing              

 Incorporation of suggestion and preparation of final 

report and subsequent meeting at MoEF & CC 

            

 Buffer time             



Financial quote 

Total project cost: 330 lakhs + GST 

 

Payment schedules: 

1st Installment: 50% of the total project cost before initiation of the project and within 15 days 

from issuing work order* 

2nd Installment: 10% of the total project cost within 30 days after grant of TOR.  

3rd Installment: 20% of the project cost within 30 days after GCZMA recommendation 

4th Installment: 10% of the project cost within 30 days after public hearing 

5th Installment: 10% of the project cost upon receipt of EC CRZ clearance 

 

*Advance payment is required to initiate the project. As the nature of project is having 

involvement of both field work and simultaneous laboratory analysis, recruitment of 

manpower, purchase of chemical and consumables, extensive travel to the sites need to be 

initiated from the time of project initiation. Further, to engage experienced agencies may also 

require initial payment.  

 

As master consultant DPA will make payment to CSIR-CSMCRI as per the bifurcation and 

CSIR-CSMCRI will transfer the required amount to other parties if required to engage.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 


