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EIA/EMP for offshore LNG FSRU at Kakinada Port C1131301 Updated Form 1 RP004 rev. 0
 1 Basic Information Page 1
 UPDATED FORM 1
 1 Basic Information
 S. No. Item Details
 1. Name of the Project
 Development of an offshore LNG Floating Storage and Re-gasification unit (FSRU) at Kakinada Deep Water Port. Application is for Extension of Terms of Reference (ToR) Validity for One additional year (Upto December 02, 2016). ToR was granted vide letter F.No.11-42/2013-IA.III dated December 02, 2013 and the same is given as Appendix A.
 2. S. No. in the schedule Activity 7(e)
 3. Proposed capacity/area/length/tonnage to be handled / command area/lease area/number of wells to be drilled
 The offshore facility will be developed at (-) 20 m contour within Kakinada port limits.
 LNG FSRU Capacity: Phase I-3.6 MTPA; Phase II -7.2 MTPA (Ultimate)
 Onshore land area: 5 acres.
 4. New/Expansion/Modernisation Expansion of Kakinada Port
 5. Existing Capacity/Area, etc Kakinada port handling capacity: 17.961 MTPA (April 2014- March 2015)
 6. Category of Project i.e., ‘A ‘or ’B’ Category ‘A’
 7. Does it attract the general condition? If yes, please specify No1
 8. Does it attract the specific condition? If yes, please specify No
 9.
 Location
 Offshore LNG FSRU will be located at latitude 17004’30”N and longitude 82026’30”E at (-) 20 m contour within Kakinada Port Limits. Location map is given as Figure FD0101.
 Plot/Survey/Khasra No. Onshore Land area falls under survey no. 273
 Village Kakinada
 1 Coringa wildlife sanctuary boundary at northern tip of Hope Island is located at 14.7 km from offshore LNG FSRU location where most of the activity is proposed and 5.1 km from LFP.
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EIA/EMP for offshore LNG FSRU at Kakinada Port C1131301 Updated Form 1 RP004 rev. 0
 1 Basic Information Page 2
 S. No. Item Details
 Tehsil Kakinada Rural
 District East Godavari
 State Andhra Pradesh
 10. Nearest railway station/ airport along with distance in km
 Railway Station: Kakinada Town (~6.0 km) Airport: Rajahmundry (~50.0 km)
 11. Nearest town, city and district head quarters along with distance in km
 Town: Kakinada (~6.0 km) District HQ: Kakinada (~6.0 Km)
 12.
 Village Panchayats, Zilla Parishad, Municipal Corporation, Local body (complete postal addresses with telephone nos. to be given)
 Village Panchayat The Panchayath,Vakalapudi East Godavari District, Kakinada Zilla Parishad CEO, Zilla Parishad; East Godavari District; Kakinada Municipal Corporation Municipal Commissioner, Municipal Corporation, Kakinada District Collector, East Godavari District, Kakinada
 13. Name of the applicant M/s. Krishna Godavari LNG Terminal Private Limited
 14. Registered Address
 Plot No.54, Door No. 9-1-152/A/3, 3rd Floor, Opp. Patricks High School, Rezimental Bazar, Secunderabad -500 003 Telangana
 15.
 Address for correspondence:
 Plot No.54, Door No. 9-1-152/A/3, 3rd Floor, Opp. Patricks High School, Rezimental Bazar, Secunderabad-500 003 Telangana
 Name Dr.M.V.S.R. Kamesam Designation (Owner/Partner/CEO) Director
 Address
 Plot No.54, Door No. 9-1-152/A/3, 3rd Floor, Opp. Patricks High School, Rezimental Bazar, Secunderabad, Telangana
 Pin code 500 003
 E-mail [email protected]
 Telephone No +91-40-4017 6792, +91-9949883252
 Fax No +91-40-4017 6792
 16. Details of Alternative Sites examined, if any. Location of these sites should be shown on a Toposheet.
 The following two locations were examined for the development of FSRU
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EIA/EMP for offshore LNG FSRU at Kakinada Port C1131301 Updated Form 1 RP004 rev. 0
 1 Basic Information Page 3
 S. No. Item Details
 within Kakinada port limits
 Alternative location 1: East of Hope Island Alternative location 2: North East of Hope Island
 Based on the analysis, location 2 was found to be most suitable.
 As the proposed LNG FSRU is an offshore terminal, alternative locations were marked on National Hydrographic Chart/Admiralty Chart 3009 and given as Figure FD0102.
 17. Interlinked Projects Nil
 18. Whether separate application of interlinked project has been submitted
 Not Applicable
 19. If yes, date of submission Not Applicable 20. If no, reason Not Applicable
 21.
 Whether the proposal involves approval/ clearance under:
 The Forest (Conservation) Act, 1980
 The Wildlife (Protection) Act,1972
 The CRZ Notification, 2011
 The proposed project attracts the CRZ Notification, 2011 in respect of development of FSRU and laying of subsea RLNG pipe line and onshore development activities.
 HTL/LTL and CRZ Survey for the project was carried out by Anna University (MoEF Authorized agency). The proposed project layout superimposed on HTL/LTL map is given as Appendix B.
 22. Whether there is any Government order/ policy relevant / related to the site?
 The development is planned in Kakinada seaport limits. A copy Gazette notification on port limits are shown in Appendix C.
 23. Forest land involved (hectare) Nil
 24.
 Whether there is any litigation pending against the project and/or land in which the project is proposed to be set up Name of the court Case no Orders/ directions of the court, if any and its relevance with the proposed project.
 None
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EIA/EMP for offshore LNG FSRU at Kakinada Port C1131301 Updated Form 1 RP004 rev. 0
 2 Activity Page 4
 2 Activity
 1. Construction, operation or decommissioning of the Project involving actions, which
 will cause physical changes in the locality (topography, land use, changes in water
 bodies, etc.)
 S.
 No.
 Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 1.1
 Permanent or temporary change in land use, land cover or topography including increase in intensity of land use (with respect to local land use plan)
 Yes
 There will be a permanent change in land use, land cover and topography due to the onshore development of 5 acre land at landfall point.
 1.2 Clearance of existing land, vegetation and buildings? Yes
 Clearance of vegetation will be carried out as per project requirement.
 1.3 Creation of new land uses? Yes
 As per the requirement for the onshore development and its supporting infrastructure facilities. Layout of Offshore LNG Terminal and onshore receiving facility are given as Figure
 FD0103 and Figure FD0104.
 1.4 Pre-construction investigations e.g. bore houses, soil testing? Yes
 Location specific studies such as Bathymetry, Geophysical/geo-technical and Oceanographic investigations were carried out at proposed FSRU and along subsea pipe line route.
 1.5 Construction works? Yes
 Dolphin Jetty/Mooring system Trenching for laying of subsea pipe
 line Operational/Utility buildings at
 onshore receiving facility Underground RLNG Pipe line from
 LFP to GAIL/RIL Grid 1.6 Demolition works? No Not envisaged.
 1.7 Temporary sites used for construction works or housing of construction workers?
 No
 No temporary sites are planned for construction workers. Unskilled/semi-skilled workforce from Kakinada town and nearby villages will be engaged for construction works.
 1.8
 Above ground buildings, structures or earthworks including linear structures, cut and fill or excavations
 Yes Operational/Utility buildings development is envisaged as a part of development.
 1.9 Underground works including mining or tunneling? Yes
 Subsea pipe line from FSRU to LFP and underground pipe line from LFP to GAIL/RIL National grid
 1.10 Reclamation works? No -
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EIA/EMP for offshore LNG FSRU at Kakinada Port C1131301 Updated Form 1 RP004 rev. 0
 2 Activity Page 5
 S.
 No.
 Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 1.11 Dredging? Yes
 Trenching will be carried out for laying of subsea pipe line from FSRU to LFP. A trench of 19.2 km (L) x 3m (W) x 3m (D) will be created.
 1.12 Offshore structures? Yes
 Dolphin Jetty/mooring system for FSRU consists of. Unloading Platform FSRU Platform Service Platforms Mooring Dolphins Breasting Dolphins Catwalks
 1.13 Production and manufacturing processes? Yes LNG unloading facilities, storage and
 regasification will be carried out.
 1.14 Facilities for storage of goods or materials? Yes LNG Storage is envisaged as a part of
 FSRU.
 1.15
 Facilities for treatment or disposal of solid waste or liquid effluents?
 Yes
 Solid Waste Generation:
 Municipal solid waste of 20.5 kg/day will be generated at offshore and 1 kg/day at ORF.
 Solid waste shall be managed with existing authorized waste management dealer of KSPL.
 Liquid Waste:
 One (01) on board sewage treatment unit shall be provided in engine room of FSRU.
 Sewage generated at ORF will be collected and treated by existing KSPL utility provider.
 1.16 Facilities for long term housing of operational workers? No No housing for workers is anticipated.
 1.17 New road, rail or sea traffic during construction or operation?
 Yes
 Construction phase: Movement of construction equipment/ machinery/barges, material and manpower. Operation phase: LNG handling at FSRU will increase in sea traffic.
 1.18
 New road, rail, air waterborne or other transport infrastructure including new or altered routes and stations, ports, airports etc.?
 No Not envisaged as the development is proposed with in Kakinada Port limits.
 1.19 Closure or diversion of existing transport routes or infrastructure leading to changes in traffic
 No --
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EIA/EMP for offshore LNG FSRU at Kakinada Port C1131301 Updated Form 1 RP004 rev. 0
 2 Activity Page 6
 S.
 No.
 Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 movements?
 1.20 New or diverted transmission lines or pipelines? Yes
 New internal power transmission lines, subsea pipe line from FSRU to LFP and Underground Pipeline from LFP to GAIL/RIL grid will be laid as per the project requirement.
 1.21
 Impoundment, damming, culverting, realignment or other changes to the hydrology of watercourses or aquifers?
 No -
 1.22 Stream crossings? No -
 1.23 Abstraction or transfers of water from ground or surface waters? Yes
 Approximately 25,000m3/hour of seawater in Phase 1 and 18750 m3/hour of seawater during Phase 2 will be used for LNG regasification.
 At offshore facility, fresh water requirement will be met through membrane system which will be installed on FSRU. At ORF, fresh water requirement will be met through existing KSPL supplier.
 1.24 Changes in water bodies or the land surface affecting drainage or run-off?
 No -
 1.25 Transport of personnel or materials for construction, operation or decommissioning?
 Yes
 Construction Phase: Transportation of construction materials such as cement, aggregates, rock, sand, steel, etc. Movement of construction workers by vans/buses/boats. Operation Phase: Transportation of regasified LNG from FSRU to shore and personnel, food material etc., from shore to offshore FSRU.
 1.26 Long-term dismantling or decommissioning or restoration works?
 No Not envisaged
 1.27
 Ongoing activity during decommissioning which could have an impact on the environment?
 No Not envisaged
 1.28 Influx of people to an area in either temporarily or Yes Temporary and limited during
 construction phase
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 2 Activity Page 7
 S.
 No.
 Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 permanently? 1.29 Introduction of alien species? No --
 1.30 Loss of native species or genetic diversity? No --
 1.31 Any other actions? No --
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EIA/EMP for offshore LNG FSRU at Kakinada Port C1131301 Updated Form 1 RP004 rev. 0
 2 Activity Page 8
 2. Use of Natural resources for construction or operation of the Project (such as land,
 water, materials or energy, especially any resources that are non-renewable or in
 short supply):
 S.
 No.
 Information/checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 2.1 Land especially undeveloped or agricultural land (ha) Yes
 The onshore development is proposed in an area of 5 acre at landfall point. RLNG pipeline from landfall point (LFP) to national grid will be laid.
 2.2 Water (expected source & competing users) unit: KLD Yes
 Construction Phase:
 Water requirement (~5 KLD) will be met through existing supplier of KSPL.
 Operation Phase:
 Approximately 25,000m3/hour of seawater in Phase 1 and 18750 m3/hour of seawater during Phase 2 will be used for LNG regasification.
 At offshore facility, fresh water requirement will be met through membrane system which will be installed on FSRU. At ORF, fresh water requirement will be met through existing supplier of KSPL.
 2.3 Minerals (MT) No --
 2.4 Construction material – stone, aggregates, sand / soil (expected source – MT)
 Yes
 Construction material such as steel, cement and aggregates will be procured from nearby sources from reputed manufacturers/suppliers as per availability.
 2.5 Forests and timber (source – MT) Yes
 Timber for construction of buildings at ORF will be used as per project requirement and will be sourced from licensed suppliers.
 2.6 Energy including electricity and fuels (source, competing users) Unit: fuel (MT), energy (MW)
 Yes
 Construction Phase:
 Power requirement: 100 kW Source: DG Sets Operation Phase:
 Power requirement of 22590 kW will be met through dual-fuelled (gas and MDO) generation sets at offshore. At ORF, power requirement will be minimum and shall be met through existing KSPL
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 2 Activity Page 9
 S.
 No.
 Information/checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 power supply.
 2.7 Any other natural resources (use appropriate standard units) No --
 3. Use, storage, transport, handling or production of substances or materials, which
 could be harmful to human health or the environment or raise concerns about
 actual or perceived risks to human health.
 S.
 No.
 Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 3.1
 Use of substances or materials, which are hazardous (as per MSIHC rules) to human health or the environment (flora, fauna, and water supplies)
 Yes
 Risks associated with the handling & storage of LNG and re-gasified gas was studied. Results of risk analysis were given in EIA report and necessary design considerations, safety and mitigation measures will be incorporated during implementation.
 Hazardous materials will be stored and handled as per the provisions of the manufacturer, storage and import of Hazardous Chemical Rules, Hazardous Wastes (Management and Handling) Rules and Amendments thereof.
 3.2
 Changes in occurrence of disease or affect disease vectors (e.g. insect or water borne diseases)
 No -
 3.3 Affect the welfare of people e.g. by changing living conditions? Yes
 The proposed project is likely to have positive impact on socio-economic condition of the region overall
 Direct and Indirect employment during construction and operation phases of the project
 3.4
 Vulnerable groups of people who could be affected by the project e.g. hospital patients, children, the elderly etc.,
 No -
 3.5 Any other causes No -
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 2 Activity Page 10
 4. Production of solid wastes during construction or operation or decommissioning
 (MT/month)
 S.
 No.
 Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 4.1 Spoil, overburden or mine wastes No -
 4.2 Municipal waste (domestic and or commercial wastes) Yes
 Solid Waste Generation:
 Municipal solid waste of 20.5 kg/day will be generated at offshore and 1 Kg/day at ORF.
 Solid waste shall be managed with existing authorized waste management dealer of KSPL.
 4.3 Hazardous wastes (as per Hazardous Waste Management Rules)
 Yes
 Hazardous waste generation is not envisaged during the normal operation except used oil etc., in case of hazardous waste generation if any shall be disposed off as per the APPCB regulations and hazardous waste management rules through approved waste operators.
 4.4 Other industrial process wastes No -
 4.5 Surplus product No -
 4.6 Sewage sludge or other sludge from effluent treatment No
 One (01) on board sewage treatment unit shall be provided in engine room of FSRU. Sewage generated at ORF will be collected and treated by existing KSPL utility provider.
 4.7 Construction or demolition wastes Yes
 Construction waste to the extent possible will be utilised at ORF site premises for site grading etc.; remaining waste will be disposed suitably as per APPCB norms.
 4.8 Redundant machinery or equipment No -
 4.9 Contaminated soils or other materials No -
 4.10 Agricultural wastes No -
 4.11 Other solid wastes No -

Page 16
                        

EIA/EMP for offshore LNG FSRU at Kakinada Port C1131301 Updated Form 1 RP004 rev. 0
 2 Activity Page 11
 5. Release of pollutants or any hazardous, toxic or noxious substances to air
 S. No. Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 5.1 Emissions from combustion of fossil fuels from stationary or mobile sources
 Yes
 During construction phase, emissions will be from the operation of DG sets, from exhaust of construction equipments i.e., dredgers/barges etc., and vehicles/ trucks carrying personnel and construction material. During operation phase, emissions will be from dual fuel power generators and water bath heaters at ORF and LNG carriers. Vehicles will have Pollution Under Control (PUC) Certificate as applicable; DG sets will ensure the stipulated standards for emission and others.
 5.2 Emissions from production processes No -
 5.3 Emissions from materials handling including storage or transport
 No
 In general, there would not be any significant emissions from handling, storage and transportation of LNG. Regular inspection shall be carried out as per safety standards.
 5.4 Emissions from construction activities including plant and equipment
 Yes
 Emission from diesel operated pumps, concrete mixers, equipment vibrators and excavators/dredger during construction activities Equipment will be maintained properly to ensure minimum emissions, however, construction activity will be for a short duration of period and restricted within the Project boundary
 5.5
 Dust or odours from handling of materials including construction materials, sewage and waste
 Yes
 Dust due to handling of construction material during construction phase.
 Possible odour source is sewage treatment/holding unit at FSRU.
 5.6 Emissions from incineration of waste No -
 5.7 Emissions from burning of waste in open air (e.g. slash materials, construction debris)
 No -
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EIA/EMP for offshore LNG FSRU at Kakinada Port C1131301 Updated Form 1 RP004 rev. 0
 2 Activity Page 12
 S. No. Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 5.8 Emissions from any other sources No -
 6. Generation of Noise and Vibration, and Emissions of Light and Heat
 S. No. Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 6.1 From operation of equipment e.g. engines, ventilation plant, crushers
 Yes
 Noise generation from:
 Vehicle movement, construction equipment/machinery
 Welding, cutting operation of metal and pile driving activities during construction
 Power generation and DG sets
 However, equipment will be deployed with noise mitigating devices conforming to applicable standards; DG sets will ensure to meet stipulated standards for noise. Workers will be provided with Personnel Protection Equipment.
 6.2 From industrial or similar processes No -
 6.3 From construction or demolition Yes
 Excavators/Dredger Dumpers Welding/Drilling Trucks, etc.
 However, the effect of the noise is mostly localised and temporary, i.e. will cease on completion of construction activity.
 Personnel Protection Equipment (PPE) will be provided to workers during construction activities.
 6.4 From blasting or piling Yes
 There will not be any blasting activity. Pilling work will be required for constructing foundation etc., Noise generated from piling activity will be limited to statutory norms. PPE will be provided to workers.
 6.5 From construction or operational traffic Yes
 Minimum construction and operational traffic is envisaged. During the construction activities, utmost care will be taken to control the noise levels.
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 2 Activity Page 13
 S. No. Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 6.6 From lighting or cooling systems Yes
 During the constructions minor operations such as welding and cutting, electrical lighting, power circuits, drilling etc. lighting may be produced but it would be temporary.
 6.7 From any other sources No -
 7. Risks of contamination of land or water from releases of pollutants into the ground
 or into sewers, surface waters, groundwater, coastal waters or the sea
 S. No. Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities/rates, wherever possible)
 with source of information data
 7.1 From handling, storage, use or spillage of hazardous materials
 Yes
 LNG will be handled using modernistic handling systems, thereby limiting the possibilities of accidental leaks. However, risks associated with the handling & storage of LNG and re-gasified gas was studied. Results of risk analysis were given in EIA report and necessary design considerations, safety and mitigation measures will be incorporated during implementation Hazardous materials will be stored and handled as per the provisions of the manufacturer, storage and import of Hazardous Chemical Rules, Hazardous Wastes (Management and Handling) Rules and Amendments thereof.
 7.2
 From discharge of sewage or other effluents to water or the land (expected mode and place of discharge)
 Yes
 Cooled seawater of 25,000m3/hour in Phase 1 and 18750 m3/hour during Phase 2 will be discharged in sea.
 One (01) on board sewage treatment unit shall be provided in engine room of FSRU
 Sewage generated at ORF will be collected and treated by existing KSPL utility provider.
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 2 Activity Page 14
 S. No. Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities/rates, wherever possible)
 with source of information data
 7.3 By deposition of pollutants emitted to air, onto the land or into water
 No
 Emissions are envisaged from dual fuel power generators, water bath heaters at ORF and from DG sets. Air quality modelling was carried out to predict the ground level concentrations. The resultant concentrations are well within the national ambient air quality standards.
 7.4 From any other sources No -
 7.5
 Is there a risk of long term build-up of pollutants in the environment from these sources?
 No -
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 2 Activity Page 15
 8. Risk of accidents during construction or operation of the Project, which could affect human health or the environment
 S. No. Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 8.1 From explosions, spillages, fires, etc. from storage, handling, use or production of hazardous substances
 Yes
 During construction phase, hazardous material such as welding gases, solvents, lubricants, etc. will be stored on site.
 During operation phase, LNG will be stored and handled as per available guidelines such as SIGTTO/OISD/NFPA 59A Guidelines etc.
 Risks associated with the handling & storage of LNG and re-gasified gas was studied. Results of risk analysis were given in EIA report and necessary design considerations, safety and mitigation measures will be incorporated during implementation
 As per Disaster Management Plan (DMP), the necessary measures will be followed to meet any eventuality and to combat hazards or disasters during FSRU Operation.
 Hazardous materials will be stored and handled as per the provisions of the manufacturer, storage and import of Hazardous Chemical Rules, Hazardous Wastes (Management and Handling) Rules and Amendments thereof.
 8.2 From any other causes No -
 8.3
 Could the project be affected by natural disasters causing environmental damage (e.g. floods, earthquakes, landslides, cloudburst etc)?
 Yes
 The FSRU is planned at (-) 20 m contour, the chances exposing to cyclone is more. So the system will be designed to sustain such incidents. And necessary precautionary measures would be built-in/implemented.
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 2 Activity Page 16
 9. Factors which should be considered (such as consequential development) which could lead to environmental effects or the potential for cumulative impacts with other existing or planned activities in the locality
 S. No. Information/Checklist
 confirmation Yes/No
 Details thereof (with approximate
 quantities /rates, wherever possible)
 with source of information data
 9.1
 Lead to development of supporting utilities, ancillary development or development stimulated by the project which could have impact on the environment e.g. 1. Supporting infrastructure
 (roads, power supply, waste or wastewater treatment, etc.)
 2. Housing development 3. Extractive industries 4. Supply industries 5. Other
 Yes
 Development of the proposed project will lead to overall socio-economic development of region by utilising regasified LNG as fuel for industries.
 Necessary supportive utilities, infrastructure to cater the requirements of the project will be developed.
 9.2 Lead to after-use of the site, which could have an impact on the environment
 No -
 9.3 Set a precedent for later developments Yes
 The proposed project would increase the commercial activities in the region.
 The region has potential for industrial investments in the form of power plants and chemical industries etc.
 9.4
 Have cumulative effects due to proximity to other existing or planned projects with similar effects
 Yes
 The offshore facility planned at (-) 20m contour is ~ 7 km from shore and ~20 km from port facilities at which another LNG terminal is proposed.
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 3 Environmental Sensitivity
 S.
 No. Areas
 Name/
 Identity
 Aerial distance (within 15
 km.)2
 From LFP From Offshore
 FSRU
 1.
 Areas protected under international conventions, national or local legislation for their ecological, landscape, cultural or other related value
 Coringa Wildlife Sanctuary (Hope Island)
 ~ 5.1, SE ~ 14.7, SW
 2.
 Areas which are important or sensitive for ecological reasons - Wetlands, watercourses or other water bodies, coastal zone, biospheres, mountains, forests
 Coringa Wildlife Sanctuary ~ 5.1, SE ~14.7,SW
 3.
 Areas used by protected, important or sensitive species of flora or fauna for breeding, nesting, foraging, resting, over wintering, migration
 Coringa Wildlife Sanctuary (Mangrove Swamp)
 ~ 12.57, S ~ 28, SW
 4. Inland, coastal, marine or underground waters
 Bay of Bengal ~0.6,E Located in Bay of Bengal
 Kakinada Canal ~ 7.3,SSW ~ 23.0,SW
 Samarlakota Canal ~7.2,SW ~ 26.3,SW
 Panduru Cheruvu ~6.3,NNW ~ 19.8,WSW
 Bombai Cheruvu ~12.8,SW ~ 31.5, SW
 5. State, National boundaries - - -
 6. Routes or facilities used by the public for access to recreation or other tourist, pilgrim areas
 Samarlakota-Kakinada Bypass
 Adjoining on West ~ 18.2,SW
 SH 40 7.15, SW 26.3, SW NH 214 ~3.5, W ~ 18.3, NW South Central Railway Line ~3.0, S ~17.5,NW
 7. Defence installations - - -
 8. Densely populated or built-up area Kakinada Town ~ 6.0 SW ~21.0,SW
 9.
 Areas occupied by sensitive man-made land uses (hospitals, schools, places of worship, community facilities)
 Sarpavaram Bhavanarayanaswamy Temple
 ~6.5, W ~24.1,SW
 Samalkot Bheemeswara swamy temple
 12.5, NW 29.2 W
 2 Distances are aerial distances measured from the centre of project site.
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 The proposed project layout
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