
 
 
 

 

 

 

  

Project Lightning 

Environmental & Social Impact Assessment 
Prepared for KEPCO, KIC and EDF 
June 2022 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

i 
 

 

QUALITY ASSURANCE 

Submissions to Client: 

Version Original (R00) Revision 1 (R01) Revision 2 (R02) 

Project Reference: WP1176 WP1176 WP1176 

Document Reference: 
220524-ABl-AB-SP-
Lightning Project Draft 
ESIA-R00 

220602-ABl-AB-SP-
Lightning Project Draft 
ESIA-R01 

220606-ABl-AB-SP-
Lightning Project Draft 
ESIA-R02 

Date: 24th May 2022 2nd June 2022 6th June 2022 

Originator: 
Anna Blackwell and 
Project Team 

Anna Blackwell and 
Project Team 

Anna Blackwell and 
Project Team 

Signature: 
   

Reviewer: Apolline Boudier Apolline Boudier Apolline Boudier 

Signature: 
   

Approval: Simon Pickup Simon Pickup Simon Pickup 

Signature 
   

Version Revision 2 (R03)   

Project Reference: WP1176   

Document Reference: 
220607-ABl-AB-SP-
Lightning Project Draft 
ESIA-R03-V00 

  

Date: 7th June 2022   

Originator: 
Anna Blackwell and 
Project Team 

  

Signature: 
 

  

Reviewer: Apolline Boudier   

Signature: 
 

  

Approval: Simon Pickup   

Signature 
 

  

 

  



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

ii 
 

 

Submissions to EAD: 

Version Original (V00) Revision 1 (V01) Revision 2 (V02) 

Project Reference: WP1176   

Document Reference: 
220607-ABl-AB-SP-
Lightning Project Draft 
ESIA-R03-V00 

  

Date: 7th June 2022   

Originator: 
Anna Blackwell and 
Project Team 

  

Signature: 
 

  

Reviewer: Apolline Boudier   

Signature: 
 

  

Approval: Simon Pickup   

Signature 
 

  

  



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

iii 
 

 

TABLE OF CONTENTS 

ABBREVIATIONS ..................................................................................................... XXIII 

1. EXECUTIVE SUMMARY .................................................................................. XXXII 

1.1. PROJECT DESCRIPTION ................................................................................................ XXXII 

1.1.1. OVERVIEW ................................................................................................................ XXXII 

1.1.2. PROJECT RATIONALE ................................................................................................. XXXV 

1.2. SUMMARY OF FINDINGS ............................................................................................... XXXVI 

1.2.1. METHODOLOGY ............................................................................................................ 36 

1.2.2. BASELINE STUDIES RESULTS ......................................................................................... 37 

1.2.3. KEY IDENTIFIED IMPACTS............................................................................................... 40 

1.2.4. CUMULATIVE IMPACTS ................................................................................................... 42 

1.2.5. KEY MITIGATION AND MONITORING MEASURES ............................................................... 42 

1.2.6. RESIDUAL IMPACTS ....................................................................................................... 44 

1.2.7. PROJECT ADVANTAGES AND DISADVANTAGES ................................................................. 46 

2. INTRODUCTION .................................................................................................... 47 

2.1. PROJECT TITLE AND PROJECT PROPONENT ...................................................................... 47 

2.2. ESIA CONSULTANTS ....................................................................................................... 47 

2.3. PROJECT DESCRIPTION AND RATIONALE ........................................................................... 49 

2.3.1. PROJECT DESCRIPTION ................................................................................................. 49 

2.3.2. PROJECT RATIONALE .................................................................................................... 52 

2.4. JUSTIFICATION AND CHRONOLOGY FOR THE DEVELOPMENT OF THE ESIA REPORT .............. 52 

2.4.1. OVERVIEW ................................................................................................................... 52 

2.4.2. PREVIOUS PROJECT SPECIFIC BASELINE SURVEYS ......................................................... 53 

2.4.3. EAD APPROVAL AND COMMENTS ON SCOPING DOCUMENTS ............................................ 55 

2.5. ESIA COMPLIANCE ......................................................................................................... 62 

3. LEGAL FRAMEWORK AND STANDARDS ........................................................... 63 

3.1. LEGISLATION .................................................................................................................. 63 

3.1.1. REGULATORY FRAMEWORK IN THE UNITED ARAB EMIRATES ............................................ 63 

3.1.2. REGULATORY FRAMEWORK IN ABU DHABI ...................................................................... 65 

3.2. EAD TECHNICAL GUIDELINES .......................................................................................... 66 

3.3. ENVIRONMENTAL REGULATIONS & STANDARDS ................................................................ 69 

3.3.1. AIR QUALITY ................................................................................................................ 69 

3.3.2. WASTE MANAGEMENT................................................................................................... 70 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

iv 
 

 

3.3.3. SOIL ............................................................................................................................ 77 

3.3.4. GROUNDWATER ............................................................................................................ 78 

3.3.5. MARINE ENVIRONMENT ................................................................................................. 82 

3.3.6. ECOLOGY .................................................................................................................... 86 

3.3.7. NOISE & VIBRATION ...................................................................................................... 88 

3.3.8. CULTURAL HERITAGE .................................................................................................... 89 

3.4. ADNOC PROCESS AND STANDARDS ................................................................................ 90 

3.4.1. PROCESS ..................................................................................................................... 90 

3.4.2. CODES OF PRACTICE, PROCEDURES AND GUIDANCE NOTES ............................................ 90 

3.5. INTERNATIONAL TREATIES ............................................................................................... 92 

3.6. WORLD BANK / INTERNATIONAL FINANCE CORPORATION ................................................... 94 

3.6.1. OVERVIEW ................................................................................................................... 94 

3.6.2. PERFORMANCE STANDARDS .......................................................................................... 94 

3.6.3. IFC ENVIRONMENTAL HEALTH & SAFETY GUIDELINES ..................................................... 94 

3.6.4. IFC EHS GUIDELINES COMPLIANCE LIMITS .................................................................... 95 

3.6.5. IFC PROJECT CATEGORY.............................................................................................. 96 

3.6.6. EQUATOR PRINCIPLES .................................................................................................. 96 

3.7. JAPANESE BANK FOR INTERNATIONAL COOPERATION ........................................................ 97 

3.7.1. OVERVIEW ................................................................................................................... 97 

3.7.2. PROJECT CATEGORISATION ........................................................................................... 98 

3.7.3. ESIA REQUIREMENTS ................................................................................................... 98 

3.7.4. DISCLOSURE ................................................................................................................ 98 

3.8. KEXIM ........................................................................................................................... 99 

3.8.1. OVERVIEW ................................................................................................................... 99 

3.8.2. PROJECT CATEGORISATION ........................................................................................... 99 

3.8.3. ESIA REQUIREMENTS ................................................................................................... 99 

3.8.4. DISCLOSURE ................................................................................................................ 99 

3.9. ESIA APPROACH AND METHODOLOGY ............................................................................. 99 

3.9.1. METHODOLOGY ............................................................................................................ 99 

3.9.2. SENSITIVITY AND IMPORTANCE OF RECEPTORS ............................................................. 100 

3.9.3. DESCRIPTION OF IMPACT ............................................................................................. 101 

3.9.4. SIGNIFICANCE OF IMPACTS .......................................................................................... 101 

3.9.5. EVALUATION OF IMPACTS ............................................................................................ 104 

3.9.6. MITIGATION, ENHANCEMENT AND ASSESSMENT OF RESIDUAL IMPACTS ........................... 105 

3.9.7. CUMULATIVE IMPACTS ................................................................................................. 105 

3.9.8. MITIGATION MEASURES ............................................................................................... 106 

3.9.9. ENVIRONMENTAL MANAGEMENT AND MONITORING ........................................................ 106 

4. PROJECT DESCRIPTION ................................................................................... 107 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

v 
 

 

4.1. STATEMENT OF NEED .................................................................................................... 107 

4.2. PROJECT LOCATION AND SCALE .................................................................................... 108 

4.2.1. SITES LOCATION ......................................................................................................... 108 

4.2.2. SITES SURROUNDINGS ................................................................................................ 135 

4.2.3. SITES DESCRIPTION .................................................................................................... 147 

4.2.4. SENSITIVE RECEPTORS ............................................................................................... 161 

4.3. PROJECT AND ACTIVITY DESCRIPTIONS .......................................................................... 170 

4.3.1. DESCRIPTION OF PROJECT COMPONENTS .................................................................... 170 

4.3.2. DETAILS OF CONSTRUCTION, OPERATION AND DECOMMISSIONING ACTIVITIES AND 

PROCESSES ........................................................................................................................... 181 

4.4. PROJECT STATUS AND SCHEDULE .................................................................................. 271 

4.4.1. OVERALL SCHEDULE ................................................................................................... 271 

4.4.2. INDICATIVE CONSTRUCTION DATES .............................................................................. 271 

5. ENVIRONMENT, IMPACTS, MITIGATION, MONITORING AND RISK 
ASSESSMENT ........................................................................................................... 273 

5.1. AIR QUALITY ................................................................................................................. 273 

5.1.1. DESCRIPTION OF THE ENVIRONMENT ............................................................................ 273 

5.1.2. ENVIRONMENTAL IMPACT PREDICTION AND EVALUATION ................................................ 282 

5.1.3. MITIGATION MEASURES ............................................................................................... 291 

5.1.4. MONITORING PROGRAM .............................................................................................. 296 

5.2. MARINE WATER ............................................................................................................ 298 

5.2.1. DESCRIPTION OF THE ENVIRONMENT ............................................................................ 298 

5.2.2. ENVIRONMENTAL IMPACT PREDICTION AND EVALUATION ................................................ 383 

5.2.3. MITIGATION MEASURES ............................................................................................... 421 

5.2.4. MONITORING PROGRAMME .......................................................................................... 426 

5.3. WASTE MANAGEMENT ................................................................................................... 431 

5.3.1. DESCRIPTION OF THE ENVIRONMENT ............................................................................ 431 

5.3.2. ENVIRONMENTAL IMPACT PREDICTION AND EVALUATION ................................................ 436 

5.3.3. MITIGATION MEASURES ............................................................................................... 445 

5.3.4. MONITORING PROGRAM .............................................................................................. 454 

5.4. GEOLOGY, SEISMICITY, SOIL AND GROUNDWATER ........................................................... 456 

5.4.1. DESCRIPTION OF THE ENVIRONMENT ............................................................................ 456 

5.4.2. ENVIRONMENTAL IMPACT PREDICTION AND EVALUATION ................................................ 467 

5.4.3. MITIGATION MEASURES ............................................................................................... 472 

5.4.4. MONITORING PROGRAM .............................................................................................. 481 

5.5. MARINE ECOLOGY ......................................................................................................... 483 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

vi 
 

 

5.5.1. DESCRIPTION OF THE ENVIRONMENT ............................................................................ 483 

5.5.2. ENVIRONMENTAL IMPACT PREDICTION AND EVALUATION ................................................ 620 

5.5.3. MITIGATION MEASURES ............................................................................................... 644 

5.5.4. MONITORING PROGRAM .............................................................................................. 658 

5.6. TERRESTRIAL ECOLOGY ................................................................................................ 660 

5.6.1. DESCRIPTION OF THE ENVIRONMENT ............................................................................ 660 

5.6.2. ENVIRONMENTAL IMPACT PREDICTION AND EVALUATION ................................................ 709 

5.6.3. MITIGATION MEASURES ............................................................................................... 744 

5.6.4. MONITORING PROGRAM .............................................................................................. 751 

5.7. NOISE ........................................................................................................................... 753 

5.7.1. DESCRIPTION OF THE ENVIRONMENT ............................................................................ 753 

5.7.2. ENVIRONMENTAL IMPACT PREDICTION AND EVALUATION ................................................ 763 

5.7.3. MITIGATION MEASURES ............................................................................................... 767 

5.7.4. MONITORING PROGRAM .............................................................................................. 771 

5.8. TRAFFIC AND TRANSPORTATION ..................................................................................... 772 

5.8.1. DESCRIPTION OF THE ENVIRONMENT ............................................................................ 772 

5.8.2. ENVIRONMENTAL IMPACT PREDICTION AND EVALUATION ................................................ 772 

5.8.3. MITIGATION MEASURES ............................................................................................... 775 

5.8.4. MONITORING PROGRAM .............................................................................................. 777 

5.9. SOCIO-ECONOMIC ......................................................................................................... 778 

5.9.1. DESCRIPTION OF THE ENVIRONMENT ............................................................................ 778 

5.9.2. ENVIRONMENTAL IMPACT PREDICTION AND EVALUATION ................................................ 796 

5.9.3. MITIGATION MEASURES ............................................................................................... 806 

5.9.4. MONITORING PROGRAM .............................................................................................. 820 

5.10. ARCHAEOLOGY AND CULTURAL HERITAGE.................................................................... 821 

5.10.1. DESCRIPTION OF THE ENVIRONMENT .......................................................................... 821 

5.10.2. ENVIRONMENTAL IMPACT PREDICTION AND EVALUATION .............................................. 827 

5.10.3. MITIGATION MEASURES ............................................................................................. 828 

5.10.4. MONITORING PROGRAM ............................................................................................ 831 

5.11. CLIMATE CHANGE ....................................................................................................... 832 

5.11.1. DESCRIPTION OF THE ENVIRONMENT .......................................................................... 832 

5.11.2. ENVIRONMENTAL IMPACT PREDICTION AND EVALUATION .............................................. 833 

5.11.3. MITIGATION MEASURES ............................................................................................. 835 

5.11.4. MONITORING PROGRAM ............................................................................................ 838 

5.12. IMPACTS, MITIGATION, AND MONITORING SUMMARY ...................................................... 839 

5.12.1. SELECTED IMPACTS .................................................................................................. 839 

5.12.2. ESIA MATRIX SUMMARY ........................................................................................... 856 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

vii 
 

 

5.12.3. RESIDUAL IMPACTS ................................................................................................... 861 

5.13. RISK ASSESSMENTS .................................................................................................... 861 

5.13.2. CONTROL OF MAJOR ACCIDENT AND HAZARDS REPORT .............................................. 876 

5.14. ENVIRONMENTAL MANAGEMENT FRAMEWORK ............................................................... 876 

5.14.1. ENVIRONMENTAL MANAGEMENT PROGRAM OBJECTIVES .............................................. 876 

5.14.2. ROLES AND RESPONSIBILITIES ................................................................................... 878 

5.14.3. TRAINING AND COMPETENCE ..................................................................................... 887 

5.14.4. COMMUNICATION ...................................................................................................... 891 

5.14.5. MONITORING AND REPORTING ................................................................................... 891 

5.14.6. AUDIT AND INSPECTION ............................................................................................. 903 

5.14.7. ENVIRONMENTAL MANAGEMENT AND MONITORING SUMMARY ...................................... 903 

6. PROJECT ALTERNATIVES ................................................................................ 908 

6.1. INTRODUCTION .............................................................................................................. 908 

6.2. NO DEVELOPMENT OPTION ............................................................................................ 908 

6.3. ALTERNATIVE LOCATION AND DESIGN OPTION ................................................................ 909 

6.3.1. MIRFA TO AL GHALLAN ISLAND AND SHUWEIHAT TO DAS ISLAND .................................... 909 

6.3.2. ROUTES ALIGNMENT ................................................................................................... 909 

6.3.3. ONSHORE DISPOSAL ................................................................................................... 929 

6.3.4. OFFSHORE DISPOSAL OPTIONS ................................................................................... 930 

7. STATEMENT OF COMMITMENTS ..................................................................... 933 

7.1. INTRODUCTION .............................................................................................................. 933 

7.2. OVERARCHING COMMITMENTS ....................................................................................... 933 

7.3. PROJECT SPECIFIC COMMITMENTS ................................................................................. 933 

APPENDICES ............................................................................................................ 936 

 

  



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

viii 
 

 

LIST OF APPENDICES 

APPENDIX 1 – REFERENCES 

APPENDIX 2 – INFORMATION ON THE CURRENT CONDITION OF THE ENVIRONMENT (METHODOLOGY, DATA AND RESULTS) 

APPENDIX 3 – MATERIAL SAFETY DATA SHEET (NOT APPLICABLE) 

APPENDIX 4 – TERMS OF REFERENCE 

APPENDIX 5 – CONTROL OF MAJOR ENVIRONMENTAL ACCIDENTAL HAZARDS REPORT RELATED TO RISK ASSESSMENT (NOT APPLICABLE) 

APPENDIX 6 – CORRESPONDENCE, PRESENTATIONS AND MINUTES OF MEETINGS (MOM) 

APPENDIX 7 – PROJECT INFORMATION 

 
Note that Appendix 2 includes the following appendices: 

• Appendix 2.1 – WKC Hydrodynamic Modelling Report 

• Appendix 2.2 – Nautica Environmental Baseline Survey Reports 

− Appendix 2.2.1 – Mirfa Landfall Terrestrial Ecology Survey Report 
− Appendix 2.2.2 – Shuweihat Landfall Terrestrial Ecology Survey Report 
− Appendix 2.2.3 – Das Island Landfall Terrestrial Ecology Survey Report 

 

• Appendix 2.3 – Fugro Marine Environmental Baseline Survey Reports   

− Appendix 2.3.1 – Environmental Baseline Survey Results Report – Route 1 
− Appendix 2.3.2 – Environmental Baseline Survey Results Report – Route 2 
 

• Appendix 2.4 – WKC Marine Environmental Baseline Survey Report 

Note that Appendix 4 includes the following appendices: 

• Appendix 4.1 – Anthesis Scoping Letter to EAD 

• Appendix 4.2 – Mott MacDonald Gap Analysis Report 

Note that Appendix 6 includes the following appendices: 

• Appendix 6.1 – Anthesis MoM for EAD Meeting on the 21st September 2021 

• Appendix 6.2 – Anthesis Email Exchange with EAD from the 21st November 2021 to the 24th November 2021 

• Appendix 6.3 – Anthesis MoM for EAD Meeting on the 29th November 2021  

• Appendix 6.4 – Anthesis MoM for EAD Meeting on the 16th March 2022 

• Appendix 6.5 – EAD Comments on Anthesis Scoping Letter on the 8th April 2022 

• Appendix 6.6 – Anthesis Response to EAD Comments on the 12th April 2022 

• Appendix 6.7 – Anthesis MoM for EAD Meeting on the 13th April 2022 

• Appendix 6.8 – Anthesis Response to EAD Workshop on the 28th April 2022 

• Appendix 6.9 – DCT Email Correspondence 

 

Note that Appendix 7 includes the following appendices: 
 

• Appendix 7.1 – Construction Schedule 

• Appendix 7.2 – List of ADNOC Standards and Guidelines  



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

ix 
 

 

LIST OF FIGURES 

FIGURE 2-1: PROJECT LOCATION OVERVIEW .................................................................................................................................. 51 

FIGURE 3-1: EIA PROCESS IN ABU DHABI ..................................................................................................................................... 67 

FIGURE 3-2 ENVIRONMENTAL PERMITTING OF NEW DEVELOPMENT AND INFRASTRUCTURE PROJECTS IN ABU DHABI .................................. 68 

FIGURE 3-3: ESIA PROCESS FLOW CHART ................................................................................................................................... 100 

FIGURE 3-4: CONTROL HIERARCHY PRINCIPLES ............................................................................................................................. 105 

FIGURE 4-1: LOCATION OF PROJECT SITES AND AREAS WITHIN THE UAE CONTEXT .............................................................................. 109 

FIGURE 4-2: LOCATION OF PROJECT SITES AND AREAS WITHIN ABU DHABI EMIRATE ........................................................................... 110 

FIGURE 4-3: LOCATION OF PROJECT SITES AND AREAS IN RELATION TO NEARBY PROTECTED AREAS ......................................................... 111 

FIGURE 4-4: LOCATION OF PROJECT SITES AND AREAS IN RELATION TO NEARBY OIL FIELDS .................................................................... 112 

FIGURE 4-5: LOCATION OF PROJECT ROUTE 1 SITES AND AREAS ...................................................................................................... 113 

FIGURE 4-6: LOCATION OF PROJECT ROUTE 2 SITES AND AREAS ...................................................................................................... 114 

FIGURE 4-7: ROUTE 1 COORDINATES POINTS ON THE ONSHORE AREA .............................................................................................. 118 

FIGURE 4-8: ROUTE 1 COORDINATES POINTS (KP 0.000 TO KP 17.000) ........................................................................................ 119 

FIGURE 4-9: ROUTE 1 COORDINATES POINTS (KP 15.000 TO KP 28.000) ...................................................................................... 120 

FIGURE 4-10: ROUTE 1 COORDINATES POINTS (KP 24.000 TO KP 81.500 (ROUTE 1A) & KP 85.000 (ROUTE 1B) ................................ 121 

FIGURE 4-11: ROUTE 1 COORDINATES POINTS (KP 73.000 TO KP 104.500 (ROUTE 1A) & KP 126.000 (ROUTE 1B) ............................ 122 

FIGURE 4-12: ROUTE 1 COORDINATES POINTS (KP 104.500 (ROUTE 1A) & KP 126.000 (ROUTE 1B) TO KP 132.000) ......................... 123 

FIGURE 4-13: ROUTE 2 COORDINATES POINTS ON THE ONSHORE AREA .............................................................................................. 124 

FIGURE 4-14: ROUTE 2 COORDINATES POINTS (KP 0.000 TO KP 12.000) ........................................................................................ 125 

FIGURE 4-15: ROUTE 2 COORDINATES POINTS (KP 11.500 TO KP 21.000) ...................................................................................... 126 

FIGURE 4-16: ROUTE 2 COORDINATES POINTS (KP 21.000 TO KP 41.000) ...................................................................................... 127 

FIGURE 4-17: ROUTE 2 COORDINATES POINTS (KP 39.000 TO KP 60.000) ...................................................................................... 128 

FIGURE 4-18: ROUTE 2 COORDINATES POINTS (KP 51.000 TO KP 91.000) ...................................................................................... 129 

FIGURE 4-19: ROUTE 2 COORDINATES POINTS (KP 88.000 TO KP 133.000) .................................................................................... 130 

FIGURE 4-20: ROUTE 2 COORDINATES POINTS (KP 128.000 TO KP 135.000) .................................................................................. 131 

FIGURE 4-21: ROUTE 2 COORDINATES POINTS (KP 135.000 TO KP 137.000) .................................................................................. 132 

FIGURE 4-22: ROUTE 1 KPS ...................................................................................................................................................... 133 

FIGURE 4-23: ROUTE 2 KPS ...................................................................................................................................................... 134 

FIGURE 4-24: MMBR ZONING (40) ........................................................................................................................................... 137 

FIGURE 4-25: OVERVIEW OF THE PROJECT LOCATION IN REGARD TO THE MMBR CORE, BUFFER AND TRANSITION ZONES........................... 138 

FIGURE 4-26: LANDUSE WITHIN 2KM OF THE PROJECT ROUTE 1 ONSHORE AREA ................................................................................. 141 

FIGURE 4-27: LANDUSE WITHIN 2KM OF THE PROJECT ROUTE 1 ONSHORE AREA AND EXPECTED CONSTRUCTION ROUTES ............................ 142 

FIGURE 4-28: LANDUSE WITHIN 2KM OF THE PROJECT ROUTE 1 ONSHORE AREA AND EXPECTED CONSTRUCTION ROUTES (WITH LABELS) ........ 143 

FIGURE 4-29: LANDUSE WITHIN 2KM OF THE PROJECT ROUTE 2 ONSHORE ......................................................................................... 144 

FIGURE 4-30: LANDUSE WITHIN 2KM OF THE PROJECT ROUTE 2 ONSHORE AREA AND EXPECTED CONSTRUCTION ROUTES ............................ 145 

FIGURE 4-31: LANDUSE WITHIN 2KM OF THE PROJECT ROUTE 1 ONSHORE AREA AND EXPECTED CONSTRUCTION ROUTES (WITH LABELS) ........ 146 

FIGURE 4-32: RESIDENTIAL PROPERTIES TO THE EAST OF AL MIRFA POWER AND WATER COMPLEX ......................................................... 148 

FIGURE 4-33: UNDEVELOPED AREAS OF COASTAL SAND SHEETS IN BETWEEN RESIDENTIAL PLOTS AT MIRFA ............................................... 148 

FIGURE 4-34: VIEW LOOKING NORTH AND EAST FROM MIRFA FROM INTERTIDAL MUD FLATS AND MANGROVE AREAS ................................. 148 

FIGURE 4-35: ROCKY OUTCROPS ALONG COASTLINE LOOKING SOUTH-EAST TO MIRFA ADJACENT TO RESIDENTIAL PROPERTIES ...................... 148 

FIGURE 4-36: VIEW EAST ACROSS THE BAY WHERE CABLE ROUTE WILL REACH LAND, WITH MIRFA VISIBLE IN THE DISTANCE .......................... 149 

FIGURE 4-37: GENERAL VIEW OF THE MIRFA PROJECT COAST WITH FLY TIPPING EVIDENT AND HADRAH FISHING FENCES VISIBLE TO THE SOUTH-

EAST .................................................................................................................................................................. 149 

FIGURE 4-38: SABKHA HABITAT PRESENT AT THE EAD CULTURED PEARL FARM ................................................................................... 149 

FIGURE 4-39: VIEW EAST TOWARDS MIRFA HOTEL ........................................................................................................................ 149 

FIGURE 4-40:  MANGROVES AT SHUWEIHAT TO THE WEST OF THE CABLE ROUTE CORRIDOR .................................................................... 152 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

x 
 

 

FIGURE 4-41: EVIDENCE OF TIDAL COASTAL DEPOSITION OF FLOTSAM ADJACENT TO PROJECT SITE AT SHUWEIHAT ...................................... 152 

FIGURE 4-42:  VIEW NORTH AWAY FROM SHUWEIHAT PROJECT SITE AND CABLE CORRIDOR .................................................................... 152 

FIGURE 4-43:  SHUWEIHAT PROJECT SITE AREA VIEW ACROSS BAY WHERE CABLE CORRIDOR WILL TRAVERSE ............................................... 152 

FIGURE 4-44: PROJECT ROUTE 1 MIRFA LOCAL ROAD NETWORK ....................................................................................................... 155 

FIGURE 4-45: PROJECT ROUTE 2 SHUWEIHAT / RUWAIS LOCAL ROAD NETWORK ................................................................................. 156 

FIGURE 4-46: LOCATION OF PORTS AND ANCHORING LOCATIONS NEAR THE PROJECT ROUTES (44) ......................................................... 158 

FIGURE 4-47: MUGHARRAQ PORT LIMITS AND ANCHORAGE AREAS ................................................................................................... 159 

FIGURE 4-48: PROJECT STUDY AREA OVERVIEW AND MMBR ........................................................................................................... 162 

FIGURE 4-49: POTENTIAL SENSITIVE RECEPTORS LOCATED WITHIN 2KM OF THE PROJECT AREA (ROUTE 1 – MIRFA) ................................... 166 

FIGURE 4-50: POTENTIAL SENSITIVE RECEPTORS LOCATED WITHIN 2KM OF THE PROJECT AREA AND EXPECTED CONSTRUCTION TRAFFIC ROUTES 

(ROUTE 1 – MIRFA) ............................................................................................................................................. 167 

FIGURE 4-51: POTENTIAL SENSITIVE RECEPTORS LOCATED WITHIN 2KM OF THE PROJECT AREA (ROUTE 2 – SHUWEIHAT) ............................ 168 

FIGURE 4-52: POTENTIAL SENSITIVE RECEPTORS LOCATED WITHIN 2KM OF THE PROJECT AREA AND EXPECTED CONSTRUCTION TRAFFIC ROUTES 

(ROUTE 2 – SHUWEIHAT) ...................................................................................................................................... 169 

FIGURE 4-53: PROPOSED ONSHORE ELEMENTS LAYOUT AT MIRFA (ROUTE 1) ..................................................................................... 172 

FIGURE 4-54: PROPOSED ONSHORE ELEMENTS LAYOUT AT AL GHALLAN ISLAND (ROUTE 1) ................................................................... 173 

FIGURE 4-55: PROPOSED ONSHORE ELEMENTS LAYOUT AT SHUWEIHAT (ROUTE 2) .............................................................................. 174 

FIGURE 4-56: PROPOSED ONSHORE ELEMENTS LAYOUT AT DAS ISLAND (ROUTE 2) .............................................................................. 175 

FIGURE 4-57: OVERVIEW OF OFFSHORE CABLE CONSTRUCTION ALONG BOTH ROUTES ........................................................................... 183 

FIGURE 4-58: CROSS SECTION OF TRENCH DESIGN TSHD – TYPE 1 ................................................................................................... 185 

FIGURE 4-59: CROSS SECTION OF TRENCH DESIGN BHD – TYPE 1 ..................................................................................................... 185 

FIGURE 4-60: CROSS SECTION OF TRENCH DESIGN BHD – TYPE 2 ..................................................................................................... 185 

FIGURE 4-61: CROSS SECTION OF TRENCH DESIGN BHD – TYPE 3 (FLOATATION CHANNEL LEVEL = 3.25 M LAT / IN CASE OF RESTING AREA = 4.75 

M LAT) .............................................................................................................................................................. 186 

FIGURE 4-62: CROSS SECTION OF TRENCH DESIGN BHD – TYPE 4 (FLOATATION CHANNEL LEVEL = 3.25 M LAT / IN CASE OF RESTING AREA = 4.75 

M LAT) .............................................................................................................................................................. 186 

FIGURE 4-63: FLOATATION / DREDGED CHANNEL LOCATIONS (NEAR KP 19.000 TO KP 21.000) ........................................................... 187 

FIGURE 4-64: ORIGINAL ROUTE WITH FLOATATION / DREDGED CHANNEL AND NEW ROUTE DIVERSION EXPECTED TO AVOID THE REQUIREMENTS OF 

FLOATATION / DREDGED CHANNELS (NEAR KP 10.000 TO KP 15.500) .......................................................................... 188 

FIGURE 4-65: AVAILABLE LOCATIONS FOR FUTURE MARINE DISPOSAL AREAS IN RELATION TO FLOATATION / DREDGED CHANNELS (KP 10.000 TO 

KP 27.500) ....................................................................................................................................................... 191 

FIGURE 4-66: OVERVIEW OF THE MARINE CONSTRUCTION FOOTPRINT FOR MIRFA NEARSHORE AREA (ROUTE 1) (WITH THE DISPOSAL AREAS) (KP 

0.000 TO KP 26.000) ......................................................................................................................................... 194 

FIGURE 4-67: DETAILED MARINE CONSTRUCTION FOOTPRINT FOR MIRFA NEARSHORE AREA (ROUTE 1) (KP 0.000 TO KP 1.500) ............... 195 

FIGURE 4-68: DETAILED MARINE CONSTRUCTION FOOTPRINT FOR MIRFA NEARSHORE AREA (ROUTE 1) (KP 1.500 TO KP 10.000) ............. 196 

FIGURE 4-69: DETAILED MARINE CONSTRUCTION FOOTPRINT FOR MIRFA NEARSHORE AREA (ROUTE 1) (KP 10.000 TO KP 16.000) ........... 197 

FIGURE 4-70: DETAILED MARINE CONSTRUCTION FOOTPRINT FOR MIRFA NEARSHORE AREA (ROUTE 1) (KP 15.500 TO KP 21.000) ........... 198 

FIGURE 4-71: DETAILED MARINE CONSTRUCTION FOOTPRINT FOR MIRFA NEARSHORE AREA (ROUTE 1) (KP 20.500 TO KP 22.000) ........... 199 

FIGURE 4-72: DETAILED MARINE CONSTRUCTION FOOTPRINT FOR MIRFA NEARSHORE AREA (ROUTE 1) (KP 21.500 TO KP 26.000) ........... 200 

FIGURE 4-73: DETAILED MARINE CONSTRUCTION FOOTPRINT FOR SHUWEIHAT NEARSHORE AREA (ROUTE 2) (KP 0.000 TO KP 5.000) ........ 201 

FIGURE 4-74: STARFISH EXCAVATING PRE-TRENCH DESIGN .............................................................................................................. 202 

FIGURE 4-75: BULK DREDGING ................................................................................................................................................... 203 

FIGURE 4-76: CLEAN UP DREDGING ............................................................................................................................................ 203 

FIGURE 4-77: BHD FITTED WITH HYDRAULIC HAMMER ................................................................................................................... 204 

FIGURE 4-78: SPLIT HOPPER BARGE (SHB) .................................................................................................................................. 205 

FIGURE 4-79: TSHD USING SIDECASTING NOZZLE .......................................................................................................................... 206 

FIGURE 4-80: STARFISH PERFORMING BACKFILLING WORKS WHILE STANDING AT THE TRAVEL PATH NEXT TO THE STOCKPILE .......................... 207 

FIGURE 4-81: BHD ‘JEROMMEKE’ BACKFILLING MATERIAL FROM A PONTOON ..................................................................................... 207 

FIGURE 4-82: TSHD BACKFILLING THROUGH SUCTION PIPE .............................................................................................................. 208 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xi 
 

 

FIGURE 4-83: TSHD BACKFILLING VIA SPRAYING............................................................................................................................ 209 

FIGURE 4-84: ROUTE 1A AND 1B CABLE CROSS SECTION ................................................................................................................. 211 

FIGURE 4-85: ROUTE 2A, 2 AND 2B CABLE CROSS SECTION ............................................................................................................. 211 

FIGURE 4-86: LEONARDO DA VINCI CABLE LAY VESSEL ................................................................................................................... 212 

FIGURE 4-87: CLV ISAAC NEWTON ............................................................................................................................................. 213 

FIGURE 4-88: CLV ULISSE ......................................................................................................................................................... 214 

FIGURE 4-89: UTV 1200 POST-LAY TRENCHER ............................................................................................................................. 216 

FIGURE 4-90: JOSEPH PLATEAU FALL PIPE VESSEL ........................................................................................................................... 218 

FIGURE 4-91: SRIV ADHEMAR DE SAINT-VENANT ......................................................................................................................... 219 

FIGURE 4-92: SRIV DANIEL BERNOULLI ....................................................................................................................................... 220 

FIGURE 4-93: ROCK INSTALLATION WITH INCLINED FALL PIPE ............................................................................................................ 222 

FIGURE 4-94: ROCK INSTALLATION VIA FALL PIPE WITH FPROV ........................................................................................................ 223 

FIGURE 4-95: EXAMPLE OF CONCRETE MATTRESS FOR CABLE PROTECTION .......................................................................................... 224 

FIGURE 4-96:  STARFISH ELEVATED EXCAVATOR .............................................................................................................................. 226 

FIGURE 4-97: BHD ‘JEROMMEKE’ .............................................................................................................................................. 227 

FIGURE 4-98: BHD “GIAN LORENZO BERNINI’ .............................................................................................................................. 227 

FIGURE 4-99: BHD ‘DN39’ ...................................................................................................................................................... 228 

FIGURE 4-100: TSHD ‘SEBASTIANO CABOTO’ ................................................................................................................................ 229 

FIGURE 4-101: ONSHORE FOOTPRINT INCLUDING AVAILABLE LOCATIONS FOR FUTURE TEMPORARY LAYDOWN AREAS AND ACCESS ROUTES, OFFICES 

& WELFARE FACILITIES (ROUTE 1 - MIRFA) ................................................................................................................ 238 

FIGURE 4-102: ONSHORE FOOTPRINT INCLUDING AVAILABLE LOCATIONS FOR FUTURE TEMPORARY LAYDOWN AREAS AND ACCESS ROUTES, OFFICES 

& WELFARE FACILITIES (ROUTE 2 - SHUWEIHAT)......................................................................................................... 239 

FIGURE 4-103: AVAILABLE LOCATIONS FOR FUTURE TEMPORARY LAYDOWN AREAS AND ACCESS ROUTES, OFFICES & WELFARE FACILITIES (ROUTE 2 - 

SHUWEIHAT) ....................................................................................................................................................... 240 

FIGURE 4-104: ILLUSTRATION OF JDN OFFICE “WL-01 – BEACH” ..................................................................................................... 241 

FIGURE 4-105: ILLUSTRATION OF JDN STARFISH ASSEMBLY AREA ...................................................................................................... 242 

FIGURE 4-106: ILLUSTRATION OF JDN OFFICE & WORKSHOP AREAS WITHIN ROUTE 1 MIRFA ONSHORE CONSTRUCTION AREA ........................ 243 

FIGURE 4-107: ILLUSTRATION OF SCT SITE WITHIN ROUTE 1 MIRFA AREA ........................................................................................... 244 

FIGURE 4-108: ILLUSTRATION OF SCT SITE WITHIN ROUTE 2 SHUWEIHAT AREA .................................................................................... 245 

FIGURE 4-109: ILLUSTRATION OF SCT SITE OFFICE AND CAMP AREA WITHIN ROUTE 1 AL GHALLAN ISLAND AREA ....................................... 246 

FIGURE 4-110: ILLUSTRATION OF SCT SITE OFFICE WITHIN ROUTE 2 DAS ISLAND AREA .......................................................................... 247 

FIGURE 4-111: ILLUSTRATION OF SCT CAMP AREA WITHIN ROUTE 2 DAS ISLAND AREA .......................................................................... 248 

FIGURE 4-112:  TYPICAL CROSS SECTION OF CABLE TRENCH................................................................................................................ 250 

FIGURE 4-113: SHUWEIHAT CABLE TRENCH DESIGN ......................................................................................................................... 251 

FIGURE 4-114: OVERVIEW OF CABLE TRENCH SECTIONS ON CONVERTER STATION AREAS.......................................................................... 252 

FIGURE 4-115: AL GHALLAN CABLE TROUGH CROSS SECTION ............................................................................................................. 254 

FIGURE 4-116: EXAMPLE OF TJB MARKERS TO BE USED AT SHUWEIHAT AND MIRFA .............................................................................. 255 

FIGURE 4-117: SHUWEIHAT TJB DETAILS ....................................................................................................................................... 256 

FIGURE 4-118: ESTIMATED ONSHORE MANPOWER REQUIREMENTS AT MIRFA (ROUTE 1)........................................................................ 258 

FIGURE 4-119: ESTIMATED OFFSHORE MANPOWER REQUIREMENTS AT AL GHALLAN ISLAND (ROUTE 1) .................................................... 259 

FIGURE 4-120: ESTIMATED ONSHORE MANPOWER REQUIREMENTS AT SHUWEIHAT (ROUTE 2) ............................................................... 260 

FIGURE 4-121: ESTIMATED OFFSHORE MANPOWER REQUIREMENTS AT DAS ISLAND (ROUTE 2) .............................................................. 261 

FIGURE 4-122: EXPECTED MANPOWER REQUIREMENTS FOR CABLE INSTALLATION WORKS BY JDN (ROUTE 1 & 2) ....................................... 262 

FIGURE 4-123: PROJECT OPERATIONAL MANPOWER REQUIREMENTS ................................................................................................... 264 

FIGURE 5-1: AL RUWAIS TEMPERATURE (58) .............................................................................................................................. 275 

FIGURE 5-2: ABU AL ABYAD TEMPERATURE (58) ........................................................................................................................ 276 

FIGURE 5-3: WIND ROSE FOR RUWAIS EAD AQMS (60) ............................................................................................................. 279 

FIGURE 5-4: AL RUWAIS WIND SPEED (58) ................................................................................................................................. 280 

FIGURE 5-5: ABU AL ABYAD WIND SPEED (58) ............................................................................................................................ 281 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xii 
 

 

FIGURE 5-6: GRAPH OF ADNOC OFFSHORE GHG INTENSITY ACTUAL AND FORECASTED FIGURES (58) ................................................... 289 

FIGURE 5-7: COMPLETED ENVIRONMENTAL SAMPLING LOCATIONS OVERLAIN ON SURVEY AREA SIDE SCAN SONAR (SSS) MOSAIC 1 FOR ROUTE 1 

(FROM R1_ENV_001 TO R1_TR06) (63) .............................................................................................................. 299 

FIGURE 5-8: COMPLETED ENVIRONMENTAL SAMPLING LOCATIONS OVERLAIN ON SURVEY AREA SIDE SCAN SONAR (SSS) MOSAIC ALONG ROUTE 1 

(FROM R1_ENV_043 TO R1_ENV_129) (63) ....................................................................................................... 300 

FIGURE 5-9: ENVIRONMENTAL SURVEY LOCATIONS OVERLAIN ON SURVEY AREA SIDE SCAN SONAR (SSS) MOSAIC ALONG ROUTE 2-1 (64) .... 302 

FIGURE 5-10: ENVIRONMENTAL SURVEY LOCATIONS OVERLAIN ON SURVEY AREA SIDE SCAN SONAR (SSS) MOSAIC ALONG ROUTE 2 -2 (64) ... 303 

FIGURE 5-11: WATER AND SEDIMENT QUALITY SAMPLING LOCATIONS ALONG ROUTE 1 – MIRFA LANDFALL AND MIRFA NEARSHORE AREA 

WITHIN AND NEAR MMBR .................................................................................................................................... 307 

FIGURE 5-12: WATER AND SEDIMENT QUALITY SAMPLING LOCATIONS ALONG ROUTE 2 – SHUWEIHAT LANDFALL ...................................... 308 

FIGURE 5-13: MARINE WATER AND SEDIMENT QUALITY SAMPLING POINTS ALONG ZAKUM CLUSTERS ROUTE 1A & 1B RE-ROUTING AREA ...... 309 

FIGURE 5-14: EXAMPLE WATER PROFILE SHOWING TEMPERATURE, SALINITY, TURBIDITY, DISSOLVED OXYGEN AND PH AT STATION R1_ENV_005 

ALONG ROUTE 1 (63) ........................................................................................................................................... 311 

FIGURE 5-15: SEDIMENT COMPOSITION ALONG ROUTE 1 ................................................................................................................ 313 

FIGURE 5-16: SEDIMENT FRACTIONAL COMPOSITION OVERLAID ON BATHYMETRY ALONG ROUTE 1 (R1_ENV_043 TO R1_ENV_122) (63). 314 

FIGURE 5-17: SEDIMENT FRACTIONAL COMPOSITION OVERLAID ON BATHYMETRY ALONG ROUTE 1 (R1_ENV_001 TO R1_ENV_046) (65). 315 

FIGURE 5-18: RELATIVE (MAXIMUM NORMALISED) ELEMENTAL CONCENTRATIONS IN SEDIMENTS ALONG ROUTE 1 (63) .............................. 317 

FIGURE 5-19: EXAMPLE WATER PROFILE SHOWING TEMPERATURE, SALINITY, TURBIDITY, DISSOLVED OXYGEN AND PH AT STATION R2_ENV_004 

ALONG ROUTE 2 (64) ........................................................................................................................................... 318 

FIGURE 5-20: SEDIMENT COMPOSITION ALONG ROUTE 2 (64) ......................................................................................................... 320 

FIGURE 5-21: SEDIMENT FRACTIONAL COMPOSITION OVERLAIN ON SIDE SCAN SONAR (SSS) ALONG ROUTE 2 (R2-ENV_067 TO R2_ENV_133) 

(64) .................................................................................................................................................................. 321 

FIGURE 5-22: SEDIMENT FRACTIONAL COMPOSITION OVERLAIN ON SIDE SCAN SONAR (SSS) ALONG ROUTE 2 (R2_ENV_134 TO R2_ENV_069) 

(64) .................................................................................................................................................................. 322 

FIGURE 5-23: RELATIVE (MAXIMUM NORMALISED) ELEMENTAL CONCENTRATIONS IN SEDIMENTS ALONG ROUTE 2 (64) .............................. 324 

FIGURE 5-24: WAYPOINT MARKERS FOR ROUTE 2 ......................................................................................................................... 390 

FIGURE 5-25: WAYPOINT MARKERS (INCLUDING DISPOSAL AREAS) FOR ROUTE 1 ................................................................................. 391 

FIGURE 5-26:  TYPICAL EBB TIDE CURRENTS FOR ROUTE 2 ................................................................................................................ 397 

FIGURE 5-27: TYPICAL EBB TIDE CURRENTS FOR ROUTE 1 ................................................................................................................ 397 

FIGURE 5-28: TYPICAL FLOOD TIDE CURRENTS FOR ROUTE 2 ............................................................................................................ 398 

FIGURE 5-29: TYPICAL FLOOD TIDE CURRENTS FOR ROUTE 1 ............................................................................................................ 398 

FIGURE 5-30: MEAN CURRENT SPEEDS ALONG ROUTE 2 ................................................................................................................. 400 

FIGURE 5-31: MEAN CURRENT SPEEDS ALONG ROUTE 1 ................................................................................................................. 400 

FIGURE 5-32: MAX CURRENT SPEEDS ALONG ROUTE 2 ................................................................................................................... 401 

FIGURE 5-33: MAX CURRENT SPEEDS ALONG ROUTE 1 ................................................................................................................... 401 

FIGURE 5-34: MEAN TSS CONCENTRATION FOR ROUTE 2 ............................................................................................................... 404 

FIGURE 5-35: 95TH PERCENTILE TSS CONCENTRATION FOR ROUTE 2 ................................................................................................ 404 

FIGURE 5-36: MEAN TSS CONCENTRATION FOR ROUTE 1 ............................................................................................................... 405 

FIGURE 5-37: 95TH PERCENTILE TSS CONCENTRATION FOR ROUTE 1.................................................................................................. 405 

FIGURE 5-38: DAYS EXCEEDING TSS AWQO (33 MG/L) FOR ROUTE 2 ............................................................................................. 406 

FIGURE 5-39: DAYS EXCEEDING TSS AWQO (33MG/L) FOR ROUTE 1 .............................................................................................. 406 

FIGURE 5-40: CUMULATIVE DEPOSITION DEPTH FOR ROUTE 2 .......................................................................................................... 407 

FIGURE 5-41: CUMULATIVE DEPOSITION DEPTH FOR ROUTE 1 .......................................................................................................... 407 

FIGURE 5-42: IMPACT OF SUSPENDED SEDIMENT ON SEAGRASS HABITATS ALONG ROUTE 2 .................................................................... 408 

FIGURE 5-43: IMPACT OF SUSPENDED SEDIMENT ON CORAL REEF HABITATS ALONG ROUTE 2.................................................................. 409 

FIGURE 5-44: IMPACT OF SUSPENDED SEDIMENT ON SEAGRASS HABITATS ALONG ROUTE 1 .................................................................... 410 

FIGURE 5-45: IMPACT OF SUSPENDED SEDIMENT ON CORAL REEF HABITATS ALONG ROUTE 1.................................................................. 411 

FIGURE 5-46: IMPACT OF AVERAGE DAILY SEDIMENT DEPOSITION ON SEAGRASS HABITATS ALONG ROUTE 2 .............................................. 412 

FIGURE 5-47: IMPACT OF AVERAGE FORTNIGHTLY SEDIMENT DEPOSITION ON CORAL REEF HABITATS ALONG ROUTE 2 ................................. 413 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xiii 
 

 

FIGURE 5-48:  IMPACT OF AVERAGE DAILY SEDIMENT DEPOSITION ON SEAGRASS HABITATS ALONG ROUTE 1 .............................................. 414 

FIGURE 5-49: IMPACT OF AVERAGE FORTNIGHTLY SEDIMENT DEPOSITION ON CORAL REEF HABITATS ALONG ROUTE 1 ................................. 415 

FIGURE 5-50:  NAUTICA SOIL AND GROUNDWATER SAMPLING LOCATIONS AT MIRFA ............................................................................ 459 

FIGURE 5-51: NAUTICA SOIL AND GROUNDWATER SAMPLING LOCATIONS AT SHUWEIHAT ...................................................................... 460 

FIGURE 5-52: NAUTICA SOIL SAMPLING LOCATIONS AT DAS ISLAND ................................................................................................... 461 

FIGURE 5-53: SEISMIC EVENTS & TECTONIC PLATE BOUNDARIES (90) ................................................................................................ 464 

FIGURE 5-54: HISTORICAL SEISMICITY IN THE MIDDLE EAST REGION BETWEEN 1964 – 2006 (91) ......................................................... 465 

FIGURE 5-55: SEISMICITY EVENT FROM 19TH NOVEMBER 2017 TO 19TH FEBRUARY 2018 (91) .............................................................. 466 

FIGURE 5-56: NOISE LEVEL AND FREQUENCY OF SOUND IN THE MARINE ENVIRONMENT (100) ................................................................ 487 

FIGURE 5-57: DDV SURVEY SITES ALONG ROUTE 1 – MIRFA LANDFALL ............................................................................................. 489 

FIGURE 5-58: BRUV LOCATIONS ALONG ROUTE 1 – MIRFA LANDFALL .............................................................................................. 490 

FIGURE 5-59: DDV SURVEY SITES ALONG ROUTE 2 – SHUWEIHAT LANDFALL ..................................................................................... 491 

FIGURE 5-60: BRUV LOCATIONS ALONG ROUTE 2 – SHUWEIHAT LANDFALL ....................................................................................... 492 

FIGURE 5-61: SAMPLING LOCATIONS ALONG ROUTE 1 – MMBR ..................................................................................................... 493 

FIGURE 5-62: BRUV LOCATIONS ALONG ROUTE 1 – MMBR .......................................................................................................... 494 

FIGURE 5-63: UNDERWATER NOISE MONITORING ALONG ROUTE 2 –SHUWEIHAT LANDFALL .................................................................. 495 

FIGURE 5-64: UNDERWATER NOISE MONITORING ALONG ROUTE 1 (MIRFA LANDFALL) ........................................................................ 496 

FIGURE 5-65: UNDERWATER NOISE MONITORING AT SUPPLEMENTAL SAMPLING ALONG ROUTE 1 – MMBR ............................................ 497 

FIGURE 5-66: COMPLETED ENVIRONMENTAL TRANSECTS SHOWING HARD CORAL ASSESSMENT RESULTS ALONG ROUTE 1 (65) ..................... 501 

FIGURE 5-67: COMPLETED ENVIRONMENTAL TRANSECTS SHOWING SEAGRASS ASSESSMENT RESULTS ALONG ROUTE 1 (65) ......................... 502 

FIGURE 5-68: COMPLETED TRANSECTS SHOWING HARD CORAL ASSESSMENT RESULTS ALONG ROUTE 2 (64) ............................................. 503 

FIGURE 5-69: COMPLETED TRANSECTS SHOWING SOFT CORAL ASSESSMENT RESULTS ALONG ROUTE 2 (64) .............................................. 504 

FIGURE 5-70: COMPLETED ENVIRONMENTAL TRANSECTS SHOWING SEAGRASS ASSESSMENT RESULTS ALONG ROUTE 2 (64) ......................... 505 

FIGURE 5-71: OVERALL HABITAT MAP ALONG ROUTE 1 ................................................................................................................... 507 

FIGURE 5-72: HABITAT MAP ALONG ROUTE 1 – MIRFA LANDFALL .................................................................................................... 508 

FIGURE 5-73: BENTHIC HABITAT ALONG ROUTE 1 – MIRFA LANDFALL (DDV1) ................................................................................... 509 

FIGURE 5-74: BENTHIC HABITAT ALONG ROUTE 1 – MIRFA LANDFALL (DDV2) ................................................................................... 509 

FIGURE 5-75: BENTHIC HABITAT ALONG ROUTE 1 – MIRFA LANDFALL (DDV3) ................................................................................... 510 

FIGURE 5-76: BENTHIC HABITAT ALONG ROUTE 1 – MIRFA LANDFALL (DDV4) ................................................................................... 510 

FIGURE 5-77: BENTHIC HABITAT ALONG ROUTE 1 – MIRFA LANDFALL (DDV5) ................................................................................... 511 

FIGURE 5-78: BENTHIC HABITAT ALONG ROUTE 1 – MIRFA LANDFALL (DDV6) ................................................................................... 511 

FIGURE 5-79: BENTHIC HABITAT ALONG ROUTE 1 – MIRFA LANDFALL (DDV7) ................................................................................... 512 

FIGURE 5-80: BENTHIC HABITAT ALONG ROUTE 1 – MIRFA LANDFALL (TOWED TRANSECT) ................................................................... 513 

FIGURE 5-81: UNCONSOLIDATED BOTTOM (SANDY) ....................................................................................................................... 515 

FIGURE 5-82: SEAGRASS BED, HALODULE UNINERVIS ...................................................................................................................... 516 

FIGURE 5-83: SARGASSUM SP. ................................................................................................................................................... 517 

FIGURE 5-84: SEAGRASS MEADOW WITH FILAMENTOUS ALGAE ........................................................................................................ 518 

FIGURE 5-85: FISH SPECIES LIST GENERATED BY BRUV ................................................................................................................... 520 

FIGURE 5-86: FISH AND OTHER SPECIES RECORDED THROUGH BRUV1 INSTALLED AT ROUTE 1 – MIRFA LANDFALL .................................... 520 

FIGURE 5-87: FISH AND OTHER SPECIES RECORDED THROUGH BRUV2 INSTALLED AT ROUTE 1 – MIRFA LANDFALL .................................... 521 

FIGURE 5-88: INFAUNA SPECIES COMPOSITION WITHIN ROUTE 1 – MIRFA LANDFALL ........................................................................... 525 

FIGURE 5-89: AMPHIPODA (AMPELISCA SP.) ................................................................................................................................ 527 

FIGURE 5-90: PARAONIDAE (ARICIDEA SP.) .................................................................................................................................. 527 

FIGURE 5-91: HESSIONIDAE ...................................................................................................................................................... 527 

FIGURE 5-92: DORVILLEIDAE (DORVILLEA SP.) .............................................................................................................................. 527 

FIGURE 5-93: SPIONIDAE (PRIONOSPIO SP.) ................................................................................................................................. 527 

FIGURE 5-94: SYLLIDAE (SYLLIS SP.) ............................................................................................................................................ 527 

FIGURE 5-95: FLABELLIGERDAE (BRADA SP.) ................................................................................................................................. 527 

FIGURE 5-96: CHRYSOPETALLIDAE (CHRYSOPETALUM SP.) ............................................................................................................... 527 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xiv 
 

 

FIGURE 5-97: MARINE SPECIES OBSERVATIONS ALONG ROUTE 1 – MIRFA LANDFALL ............................................................................ 529 

FIGURE 5-98: MMRO OBSERVATION VANTAGE POINT 1 ................................................................................................................ 530 

FIGURE 5-99: MMRO OBSERVATION VANTAGE POINT 2 ................................................................................................................ 531 

FIGURE 5-100: MMRO OBSERVATION VANTAGE POINT 3 ................................................................................................................ 532 

FIGURE 5-101: OBSERVED MARINE TURTLE SAMPLE PHOTOS WITHIN ROUTE 1 – MIRFA LANDFALL ........................................................... 533 

FIGURE 5-102: OBSERVED SEABIRDS SAMPLE PHOTOS WITHIN ROUTE 1 – MIRFA LANDFALL .................................................................... 534 

FIGURE 5-103: GRAPH INDICATING THE MEAN, MAXIMUM AND MINIMUM RMS DB PER RECORDING ........................................................ 536 

FIGURE 5-104: SOUNDSCAPE FOR MIRFA NOISE 4 ILLUSTRATED IN DBWAV SOFTWARE SHOWING SOUND LEVELS (TOP) AND SPECTROGRAM 

(BOTTOM) .......................................................................................................................................................... 537 

FIGURE 5-105: CHART SHOWING AMBIENT MEAN, MAXIMUM AND MINIMUM RMS DB OF BACKGROUND NOISE FOR EACH RECORDING ........... 539 

FIGURE 5-106: SPECTROGRAM EXAMPLE OF AMBIENT NOISE AT LOCATION 3 ILLUSTRATED IN RAVEN LITE SOFTWARE .................................... 539 

FIGURE 5-107: SERIES OF PULSES AT LOCATION 1 ............................................................................................................................ 540 

FIGURE 5-108: DETAILED SPECTROGRAM OF SINGLE PULSE AT LOCATION 1........................................................................................... 541 

FIGURE 5-109: SPECTROGRAM BOAT AT LOCATION 4 ....................................................................................................................... 541 

FIGURE 5-110: SPECTROGRAM OF INVERTEBRATE CLICKS AT LOCATION 4 ............................................................................................. 542 

FIGURE 5-111: SERIES OF SHORT WHISTLES AT LOCATION 2 ............................................................................................................... 543 

FIGURE 5-112: MOAN TYPE VOCALISATION AT LOCATION 3 ............................................................................................................... 543 

FIGURE 5-113: SERIES OF MOANS AT LOCATION 3 ........................................................................................................................... 544 

FIGURE 5-114: SERIES OF MOANS AT LOCATION 5 ........................................................................................................................... 544 

FIGURE 5-115: HABITAT MAP ALONG ROUTE 1 – MMBR ................................................................................................................ 545 

FIGURE 5-116: BENTHIC HABITAT ALONG ROUTE 1 – MMBR (DDV1) ............................................................................................... 546 

FIGURE 5-117: BENTHIC HABITAT ALONG ROUTE 1 – MMBR (DDV2) ............................................................................................... 546 

FIGURE 5-118: BENTHIC HABITAT ALONG ROUTE 1 – MMBR (DDV3) ............................................................................................... 547 

FIGURE 5-119: BENTHIC HABITAT ALONG ROUTE 1 – MMBR (DDV4) ............................................................................................... 547 

FIGURE 5-120: BENTHIC HABITAT ALONG ROUTE 1 – MMBR (DDV5) ............................................................................................... 548 

FIGURE 5-121: BENTHIC HABITAT ALONG ROUTE 1 – MMBR (DDV6) ............................................................................................... 548 

FIGURE 5-122: BENTHIC HABITAT ALONG ROUTE 1 – MMBR (DDV7) ............................................................................................... 549 

FIGURE 5-123: BENTHIC HABITAT ALONG ROUTE 1 – MMBR (DDV8) ............................................................................................... 549 

FIGURE 5-124: BENTHIC HABITAT ALONG ROUTE 1 – MMBR (DDV9) ............................................................................................... 550 

FIGURE 5-125: UNCONSOLIDATED BOTTOM (SANDY) ....................................................................................................................... 551 

FIGURE 5-126: DREDGED SEABED ................................................................................................................................................. 551 

FIGURE 5-127: SEAGRASS BED ..................................................................................................................................................... 552 

FIGURE 5-128: MACROALGAE BED ............................................................................................................................................... 553 

FIGURE 5-129: EXAMPLE OF HARDBOTTOM .................................................................................................................................... 554 

FIGURE 5-130: FISH AND OTHER SPECIES RECORDED THROUGH BRUV1 INSTALLED AT ROUTE 1 – MMBR ................................................ 557 

FIGURE 5-131: FISH AND OTHER SPECIES RECORDED THROUGH BRUV2 INSTALLED AT ROUTE 1 – MMBR ................................................ 558 

FIGURE 5-132: FISH AND OTHER SPECIES RECORDED THROUGH BRUV3 INSTALLED AT ROUTE 1 – MMBR ................................................ 559 

FIGURE 5-133: HABITAT MAP ALONG ROUTE 1 – ZAKUM CLUSTERS REROUTING ................................................................................... 560 

FIGURE 5-134: HARDBOTTOM BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV1) .............................................................. 561 

FIGURE 5-135: HARDBOTTOM WITH BIVALVES BED AND SPARSE CORAL COLONIES BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV2)

......................................................................................................................................................................... 562 

FIGURE 5-136: UNCONSOLIDATED BOTTOM WITH SEA PENS (CONTRACTED) BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV3) ... 563 

FIGURE 5-137: UNCONSOLIDATED BOTTOM WITH SEA PENS BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV4) ........................ 564 

FIGURE 5-138: UNCONSOLIDATED BOTTOM WITH SEA PENS BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV5) ........................ 565 

FIGURE 5-139: UNCONSOLIDATED BOTTOM (SANDY) BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV6) ................................ 566 

FIGURE 5-140: HARDBOTTOM WITH BIVALVE BED AND DEAD CORAL WITH ALGAE BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV7)

......................................................................................................................................................................... 567 

FIGURE 5-141: HARDBOTTOM WITH BIVALVE BED, SPARSE CORAL COLONIES AND DEAD CORAL WITH ALGAE BENTHIC HABITAT ALONG ROUTE 1 – 

ZAKUM CLUSTERS (DDV8) .................................................................................................................................... 568 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xv 
 

 

FIGURE 5-142: HARDBOTTOM WITH BIVALVE BED, SPARSE CORAL COLONIES AND DEAD CORAL WITH ALGAE BENTHIC HABITAT ALONG ROUTE 1 – 

ZAKUM CLUSTERS (DDV9) .................................................................................................................................... 569 

FIGURE 5-143: HARDBOTTOM WITH BIVALVE BED, SPARSE CORAL COLONIES AND DEAD CORAL WITH ALGAE BENTHIC HABITAT ALONG ROUTE 1 – 

ZAKUM CLUSTERS (DDV10) .................................................................................................................................. 570 

FIGURE 5-144: UNCONSOLIDATED BOTTOM BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV11) .......................................... 571 

FIGURE 5-145: UNCONSOLIDATED BOTTOM BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV12) .......................................... 572 

FIGURE 5-146: UNCONSOLIDATED BOTTOM BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV13) .......................................... 573 

FIGURE 5-147: UNCONSOLIDATED BOTTOM WITH SEA PENS BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV14) ...................... 574 

FIGURE 5-148: UNCONSOLIDATED BOTTOM WITH SEA PENS (CONTRACTED) BENTHIC HABITAT ALONG ROUTE 1 – ZAKUM CLUSTERS (DDV15) . 575 

FIGURE 5-149: HARDBOTTOM WITH BIVALVE BED, SPARSE CORAL COLONIES AND DEAD CORAL WITH ALGAE BENTHIC HABITAT ALONG ROUTE 1 – 

ZAKUM CLUSTERS (DDV16) .................................................................................................................................. 576 

FIGURE 5-150: HARDBOTTOM WITH BIVALVE BED, SPARSE CORAL COLONIES AND DEAD CORAL WITH ALGAE BENTHIC HABITAT ALONG ROUTE 1 – 

ZAKUM CLUSTERS (DDV17) .................................................................................................................................. 577 

FIGURE 5-151: HARDBOTTOM WITH BIVALVE BED, SPARSE CORAL COLONIES AND DEAD CORAL WITH ALGAE BENTHIC HABITAT ALONG ROUTE 1 – 

ZAKUM CLUSTERS (DDV18) .................................................................................................................................. 578 

FIGURE 5-152: HARDBOTTOM WITH BIVALVE BED, SPARSE CORAL COLONIES AND DEAD CORAL WITH ALGAE BENTHIC HABITAT ALONG ROUTE 1 – 

ZAKUM CLUSTERS (DDV19) .................................................................................................................................. 579 

FIGURE 5-153: HARDBOTTOM WITH BIVALVE BED, SPARSE CORAL COLONIES AND DEAD CORAL WITH ALGAE BENTHIC HABITAT ALONG ROUTE 1 – 

ZAKUM CLUSTERS (DDV20) .................................................................................................................................. 580 

FIGURE 5-154: OVERALL HABITAT MAP ALONG ROUTE 2 ................................................................................................................... 587 

FIGURE 5-155: HABITAT MAP ALONG ROUTE 2 – SHUWEIHAT LANDFALL ............................................................................................. 588 

FIGURE 5-156: SURVIVING CORALS FOUND AT THE FRINGING REEF ALONG ROUTE 2 – SHUWEIHAT LANDFALL ............................................. 589 

FIGURE 5-157: FRINGING REEF CONDITION ALONG ROUTE 2 – SHUWEIHAT LANDFALL (1) ...................................................................... 589 

FIGURE 5-158: FRINGING REEF CONDITION ALONG ROUTE 2 – SHUWEIHAT LANDFALL (2) ...................................................................... 590 

FIGURE 5-159: FRINGING REEF CONDITION ALONG ROUTE 2 – SHUWEIHAT LANDFALL (3) ...................................................................... 591 

FIGURE 5-160: CONDITIONS AT THE OUTER BORDER OF THE FRINGING REEF ALONG ROUTE 2 – SHUWEIHAT LANDFALL (DDV1) ..................... 592 

FIGURE 5-161: BENTHIC HABITAT ALONG ROUTE 2 – SHUWEIHAT LANDFALL (DDV1) ............................................................................ 592 

FIGURE 5-162: BENTHIC HABITAT ALONG ROUTE 2 – SHUWEIHAT LANDFALL (DDV2) ............................................................................ 593 

FIGURE 5-163: BENTHIC HABITAT ALONG ROUTE 2 – SHUWEIHAT LANDFALL (DDV3) ............................................................................ 593 

FIGURE 5-164: BENTHIC HABITAT ALONG ROUTE 2 – SHUWEIHAT LANDFALL (DDV4) ............................................................................ 594 

FIGURE 5-165: BENTHIC HABITAT ALONG ROUTE 2 – SHUWEIHAT LANDFALL (DDV5) ............................................................................ 594 

FIGURE 5-166: BENTHIC HABITAT ALONG ROUTE 2 – SHUWEIHAT LANDFALL (DDV6) ............................................................................ 595 

FIGURE 5-167: UNCONSOLIDATED BOTTOM (SANDY SUBSTRATE)........................................................................................................ 596 

FIGURE 5-168: SEAGRASS BED MIXED WITH MACRO ALGAE ................................................................................................................ 596 

FIGURE 5-169: MACROALGAE BED FILAMENTOUS ALGAE MIXED WITH SEAGRASS BEDS ............................................................................ 597 

FIGURE 5-170: EXAMPLE OF FRINGING REEF ................................................................................................................................... 598 

FIGURE 5-171: DEAD CORALS ...................................................................................................................................................... 600 

FIGURE 5-172: SURVIVING CORALS ............................................................................................................................................... 601 

FIGURE 5-173: FISH AND OTHER SPECIES RECORDED THROUGH BRUV1 INSTALLED AT ROUTE 2 – SHUWEIHAT LANDFALL ............................. 604 

FIGURE 5-174: FISH AND OTHER SPECIES RECORDED THROUGH BRUV3 INSTALLED AT ROUTE 2 – SHUWEIHAT LANDFALL ............................. 605 

FIGURE 5-175: PERCENT COMPOSITION OF BENTHIC INFAUNA IN ROUTE 2 – SHUWEIHAT LANDFALL ......................................................... 610 

FIGURE 5-176: CABLE ROUTE 1 HABITAT MAP ................................................................................................................................ 617 

FIGURE 5-177: CABLE ROUTE 2 HABITAT MAP ................................................................................................................................ 618 

FIGURE 5-178: HABITAT CLASSIFICATION FOR ROUTE 1 (OVERVIEW MAP) ............................................................................................ 626 

FIGURE 5-179: HABITAT CLASSIFICATION FOR ROUTE 2 (OVERVIEW MAP) ............................................................................................ 627 

FIGURE 5-180: HABITATS WITHIN THE DISPOSAL AREAS .................................................................................................................... 628 

FIGURE 5-181: IMPACT SEVERITY OF SUSPENDED SEDIMENT ON SEAGRASS AT ROUTE 1........................................................................... 631 

FIGURE 5-182: IMPACT SEVERITY OF SUSPENDED SEDIMENT ON SEAGRASS AT ROUTE 2........................................................................... 632 

FIGURE 5-183: IMPACT SEVERITY OF SUSPENDED SEDIMENT ON CORAL REEFS ALONG ROUTE 1 ................................................................. 635 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xvi 
 

 

FIGURE 5-184: IMPACT SEVERITY OF SUSPENDED SEDIMENT ON CORAL REEFS ALONG ROUTE 2 ................................................................. 636 

FIGURE 5-185: COMPARISON OF HEARING RANGE OF MARINE MEGAFAUNA WITH SOURCES OF ANTHROPOGENIC NOISE ................................ 638 

FIGURE 5-186: PROPOSED LOCATIONS FOR SILT CURTAIN INSTALLATION ALONG ROUTE 1 (FINAL LOCATIONS TO BE CONFIRMED IN THE CESMP)

......................................................................................................................................................................... 651 

FIGURE 5-187: PROPOSED LOCATIONS FOR SILT CURTAIN INSTALLATION ALONG ROUTE 2 (FINAL LOCATIONS TO BE CONFIRMED IN THE CESMP)

......................................................................................................................................................................... 652 

FIGURE 5-188: SENSITIVE AREAS WITHIN ROUTE 1 REQUIRING WORK RESTRICTIONS ............................................................................... 653 

FIGURE 5-189: SENSITIVE AREAS WITHIN ROUTE 2 REQUIRING WORK RESTRICTIONS ............................................................................... 654 

FIGURE 5-190: LOCATION OF THE DEPLOYED CAMERA TRAPS – NAUTICA SURVEY (85) ........................................................................... 661 

FIGURE 5-191: MIRFA SURVEY AREA WITH POINTS OF INTEREST – NAUTICA SURVEY (85) ....................................................................... 662 

FIGURE 5-192: LOCATIONS OF CAMERA TRAPS AT SHUWEIHAT (NAUTICA SURVEY) ................................................................................ 664 

FIGURE 5-193: POINTS OF INTEREST AT SHUWEIHAT (NAUTICA SURVEY) ............................................................................................. 665 

FIGURE 5-194: LOCATION OF CAMERA TRAPS DEPLOYED ON DAS ISLAND ............................................................................................. 667 

FIGURE 5-195: POINTS OF INTEREST RECORDED DURING THE DAS ISLAND SURVEY .................................................................................. 668 

FIGURE 5-196: SHUWEIHAT VANTAGE POINT SITES .......................................................................................................................... 670 

FIGURE 5-197: MIRFA VANTAGE POINT SITES .................................................................................................................................. 671 

FIGURE 5-198: SHUWEIHAT MANGROVE STUDY SITES ....................................................................................................................... 672 

FIGURE 5-199: MIRFA MANGROVE STUDY SITES .............................................................................................................................. 673 

FIGURE 5-200: EAD HABITAT MAP AT MIRFA (NAUTICA SURVEY) (85) ............................................................................................... 680 

FIGURE 5-201: EAD HABITAT MAP AT SHUWEIHAT (NAUTICA SURVEY) (84) ........................................................................................ 688 

FIGURE 5-202: HABITAT MAP – DAS ISLAND .................................................................................................................................. 692 

FIGURE 5-203: EXTENT OF MANGROVES AT THE SHUWEIHAT STUDY AREA ............................................................................................ 699 

FIGURE 5-204: EXTENT OF OLD AND NEW GROWTH MANGROVES WITHIN THE SHUWEIHAT STUDY AREA ..................................................... 700 

FIGURE 5-205: EXTENT OF MANGROVES AT THE MIRFA STUDY AREA ................................................................................................... 702 

FIGURE 5-206: EXTENT OF OLD AND NEW GROWTH MANGROVES WITHIN THE MIRFA STUDY AREA ............................................................ 703 

FIGURE 5-207: HYPER-RECRUITMENT IN OLD GROWTH MANGROVES IN ROUTE 1 (APPROXIMATELY 1.6KM FROM THE PROJECT SITE) .............. 704 

FIGURE 5-208: DIEBACK AND EUTROPHICATION IN THE CENTRAL AREA OF OLD GROWTH MANGROVE IN ROUTE 1 (APPROXIMATELY 175M FROM 

THE PROJECT SITE) ................................................................................................................................................ 705 

FIGURE 5-209: IMPACT MANAGEMENT FOR NET BIODIVERSITY GAIN .................................................................................................... 722 

FIGURE 5-210: IDENTIFIED COASTAL ZONES WHERE VEGETATION CLEARANCE CAN IMPACT BIRD BREEDING AND BIRDS NESTS IN MIRFA AREA (ROUTE 

1) ..................................................................................................................................................................... 748 

FIGURE 5-211: IDENTIFIED COASTAL ZONES WHERE VEGETATION CLEARANCE CAN IMPACT BIRD BREEDING AND BIRDS NESTS IN SHUWEIHAT AREA 

(ROUTE 2) .......................................................................................................................................................... 749 

FIGURE 5-212: NOISE MONITORING LOCATIONS AT MIRFA (NAUTICA SURVEY) ..................................................................................... 755 

FIGURE 5-213: NOISE MONITORING LOCATIONS AT SHUWEIHAT (NAUTICA SURVEY) .............................................................................. 756 

FIGURE 5-214: NOISE MONITORING LOCATIONS AT DAS ISLAND (NAUTICA SURVEY) .............................................................................. 757 

FIGURE 5-215: DISTRIBUTION OF EMPLOYED POPULATION ESTIMATES BY AGE AND GENDER IN 2016 (80) ................................................. 780 

FIGURE 5-216: DISTRIBUTION OF EMPLOYED POPULATION ESTIMATES BASED ON OCCUPATION IN 2016 (80) ............................................. 780 

FIGURE 5-217: COMMERCIAL FISHING AREAS LANSH BOATS, GARGOOR FISHING METHOD ........................................................................ 786 

FIGURE 5-218: COMMERCIAL FISHING AREAS TARAD BOATS, HADAQ FISHING METHOD ........................................................................... 787 

FIGURE 5-219: LOCATION OF HADRAH FISHING TRAPS WITHIN THE VICINITY OF MIRFA PROJECT SITE ......................................................... 788 

FIGURE 5-220: ZOOM ON THE HADRAH FISHING TRAPS LOCATED WITHIN THE PROJECT SITE FOOTPRINT ..................................................... 789 

FIGURE 5-221: HADRAH FISHING TRAP WITH MIRFA IN THE BACKGROUND ........................................................................................... 790 

FIGURE 5-222: VIEW INSIDE HADRAH TRAP .................................................................................................................................... 790 

FIGURE 5-223: WHOLESALE VALUE LANDING BY LANSH BOATS (158) .................................................................................................. 791 

FIGURE 5-224: WHOLESALE VALUE LANDING BY TARAD BOATS (158) .................................................................................................. 791 

FIGURE 5-225: MARINE TRAFFIC IN 2020 IN RELATION TO THE PROJECT ROUTES (44)............................................................................ 793 

FIGURE 5-226: MARINE TRAFFIC IN 2021 IN RELATION TO THE PROJECT ROUTES (44)............................................................................ 794 

FIGURE 5-227: PROPOSED LOCATION FOR DALMA SEA CAGE ............................................................................................................. 800 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xvii 
 

 

FIGURE 5-228: POTENTIAL SITE OF ARCHAEOLOGICAL OR CULTURAL VALUE IN MIRFA ............................................................................. 823 

FIGURE 5-229: POTENTIAL SITE OF ARCHAEOLOGICAL OR CULTURAL VALUE IN SHUWEIHAT ...................................................................... 824 

FIGURE 5-230: POTENTIAL SITE OF ARCHAEOLOGICAL OR CULTURAL VALUE NEAR DAS ISLAND .................................................................. 825 

FIGURE 5-231: HISTORIC PEARL DIVING SITES (161) ........................................................................................................................ 826 

FIGURE 5-232: SUMMARY OF THE ARCHAEOLOGICAL WATCHING BRIEF AND CHANCE FINDS PROCEDURE ..................................................... 830 

FIGURE 5-233: GENERAL INCIDENT PROCEDURE .............................................................................................................................. 871 

FIGURE 5-234: ISO 14001 STRUCTURE ........................................................................................................................................ 877 

FIGURE 5-235: ENVIRONMENTAL ORGANIZATION CHART .................................................................................................................. 878 

FIGURE 5-236: JDN ORGANISATIONAL CHART ................................................................................................................................ 879 

FIGURE 5-237: SCT ORGANISATIONAL CHART ................................................................................................................................ 880 

FIGURE 5-238: SCT ROLES AND RESPONSIBILITIES ........................................................................................................................... 881 

FIGURE 5-239: O&M STAFF ORGANIZATIONAL CHART ..................................................................................................................... 886 

FIGURE 6-1: PROJECT HABITAT CLASSIFICATION AS PER A REMOTE SENSING EXERCISE FOR ROUTE 1........................................................ 911 

FIGURE 6-2: PROJECT HABITAT CLASSIFICATION AS PER A REMOTE SENSING EXERCISE FOR ROUTE 2........................................................ 912 

FIGURE 6-3: ORIGINAL ROUTE 1 ALIGNMENT .............................................................................................................................. 914 

FIGURE 6-4: ANTHESIS PROPOSED CONSIDERATION OF ALIGNMENT CHANGES ON ROUTE 1 .................................................................. 914 

FIGURE 6-5: ROUTE 1 ALIGNMENT CHANGES TO AVOID THE SEAGRASS AND HARD-BOTTOM HABITATS .................................................... 914 

FIGURE 6-6: FINAL PROPOSED ALIGNMENT FOR ROUTE 1 .............................................................................................................. 914 

FIGURE 6-7: ORIGINAL ROUTE 2 ALIGNMENT .............................................................................................................................. 916 

FIGURE 6-8: ANTHESIS PROPOSED CONSIDERATION OF ALIGNMENT CHANGES ON ROUTE 2 .................................................................. 916 

FIGURE 6-9: ROUTE 2 ALIGNMENT CHANGES TO AVOID THE PATCH REEF AREA AND THE MUGHARRAQ ANCHORAGE AREAS ......................... 916 

FIGURE 6-10: FINAL PROPOSED ALIGNMENT FOR ROUTE 2 .............................................................................................................. 916 

FIGURE 6-11: ILLUSTRATION OF FRAC-OUT ................................................................................................................................... 917 

FIGURE 6-12: UPDATE FRINGING REEF HABITAT MAP AND RE-ROUTE CONSIDERATIONS FOR ROUTE 2....................................................... 919 

FIGURE 6-13: EXAMPLES OF SHORE APPROACHES BY FLOAT-OUT METHOD .......................................................................................... 920 

FIGURE 6-14: PROPOSED SOUTHERN REROUTE OPTION (BLACK LINE) FOR ROUTE 2 IN RELATION TO SENSITIVE AND CRITICAL HABITATS EXTRACTED 

FROM EAD HABITAT MAP (ENVIROPORTAL DATA) ..................................................................................................... 922 

FIGURE 6-15: PROPOSED SOUTHERN REROUTE OPTION (BLACK LINE) FOR ROUTE 2 IN RELATION TO DEPTH AND IDENTIFIED CORAL PATCH (PINK 

AREA) AS PER WKC SURVEY) .................................................................................................................................. 923 

FIGURE 6-16: PROPOSED PROJECT AND OPTIONS (YELLOW LINES) FALLING INTO MUGHARRAQ PORT LIMITS AND ANCHORING AREAS IN RELATION 

TO SENSITIVE AND CRITICAL HABITATS EXTRACTED FROM EAD HABITAT MAP (ENVIROPORTAL DATA) ................................... 924 

FIGURE 6-17: PROPOSED LOCATION OF THE PROJECT AND MUGHARRAQ PORT LIMITS AND ANCHORING AREAS ......................................... 925 

FIGURE 6-18: PROPOSED REDUCED CONSTRUCTION CROSS SECTION .................................................................................................. 927 

FIGURE 6-19: OPTIONAL ROUTES FOR AL GHALLAN APPROACH (ROUTE 1) ......................................................................................... 928 

FIGURE 6-20: EPC PROPOSED DISPOSAL AREAS LOCATIONS ............................................................................................................. 930 

FIGURE 6-21: FIGURES ILLUSTRATING THE NORTHERN DISPOSAL AREA IN RELATION TO THE BATHYMETRY AND THE PRESENCE OF CRITICAL AND 

SENSITIVE AREAS .................................................................................................................................................. 931 

FIGURE 6-22: FIGURES ILLUSTRATING THE SOUTHERN DISPOSAL AREA IN RELATION TO THE BATHYMETRY AND THE PRESENCE OF CRITICAL AND 

SENSITIVE AREAS .................................................................................................................................................. 932 

 

  



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xviii 
 

 

LIST OF TABLES 

TABLE 1-1: RESIDUAL IMPACTS SUMMARY .................................................................................................................................. 44 

TABLE 2-1: ESIA TECHNICAL TEAM MEMBERS .............................................................................................................................. 48 

TABLE 2-2: DATA COLLECTION FROM OTHERS .............................................................................................................................. 48 

TABLE 2-3: RESPONSE TO EAD COMMENTS ON MOTT MACDONALD GAP ANALYSIS .......................................................................... 56 

TABLE 2-4: RESPONSE TO EAD COMMENTS ON ANTHESIS SCOPING LETTER ...................................................................................... 60 

TABLE 3-1: UAE LAWS & STANDARDS ........................................................................................................................................ 64 

TABLE 3-2: AMBIENT AIR QUALITY STANDARDS ............................................................................................................................ 69 

TABLE 3-3: AIR EMISSION LIMITS FOR STATIONARY COMBUSTION SOURCES USING HYDROCARBON FUEL .................................................. 70 

TABLE 3-4: RECOMMENDED STANDARDS FOR TREATED WASTEWATER REUSE AND DISCHARGE TO LAND ................................................... 73 

TABLE 3-5: ADS MAXIMUM ALLOWABLE SOIL CONTAMINANTS FOR RESIDENTIAL/OPEN SPACE USE (TABLE1)) .......................................... 77 

TABLE 3-6: DUTCH GROUNDWATER TARGET AND INTERVENTION VALUES (2009) ............................................................................... 78 

TABLE 3-7: PROHIBITED SUBSTANCES FOR DISCHARGE TO THE MARINE ENVIRONMENT (8) .................................................................... 83 

TABLE 3-8: RECOMMENDED AMBIENT MARINE WATER QUALITY OBJECTIVES (EAD AWQS) ................................................................. 83 

TABLE 3-9: MAXIMUM ALLOWABLE CONCENTRATIONS FOR AMBIENT MARINE WATER (ADS) ................................................................ 85 

TABLE 3-10: MAXIMUM ALLOWABLE CONCENTRATIONS FOR AMBIENT MARINE SEDIMENTS (ADS) .......................................................... 86 

TABLE 3-11: NOISE EMISSIONS LIMITS .......................................................................................................................................... 88 

TABLE 3-12: INTERNATIONAL TREATIES AND CONVENTIONS RELATED TO THE ENVIRONMENT IN THE UAE .................................................. 92 

TABLE 3-13: WHO AMBIENT AIR QUALITY LIMITS........................................................................................................................... 95 

TABLE 3-14: DEFINITION OF IMPACT TYPE ................................................................................................................................... 102 

TABLE 3-15: IMPACT ASSESSMENT TERMINOLOGY ........................................................................................................................ 102 

TABLE 3-16: IMPACT SEVERITY CRITERIA ..................................................................................................................................... 103 

TABLE 3-17: LIKELIHOOD CATEGORIES ........................................................................................................................................ 103 

TABLE 3-18: DETERMINING THE SIGNIFICANCE OF IMPACTS ............................................................................................................ 104 

TABLE 3-19: DEFINITION OF EACH IMPACT SIGNIFICANCE ............................................................................................................... 104 

TABLE 4-1: OVERVIEW AND SCALE OF PROPOSED CABLE ROUTES 1 AND 2 ....................................................................................... 115 

TABLE 4-2: ROUTE 1 - PROJECT COORDINATES (UTM) ............................................................................................................... 116 

TABLE 4-3: ROUTE 2 – PROJECT COORDINATES (UTM) .............................................................................................................. 117 

TABLE 4-4: FUTURE DEVELOPMENTS ....................................................................................................................................... 140 

TABLE 4-5: LOCAL TRANSPORTATION AND CONSTRAINTS FOR ROUTE 1 ........................................................................................... 153 

TABLE 4-6: LOCAL TRANSPORTATION AND CONSTRAINTS FOR ROUTE 2 ........................................................................................... 154 

TABLE 4-7: OVERVIEW OF CABLE INSTALLATION LOCATION, CAPACITY, CABLE LENGTH AND CONFIGURATION .......................................... 170 

TABLE 4-8: SUMMARY OF INSTALLATION WORKS ........................................................................................................................ 171 

TABLE 4-9: PROJECT HVDC CONVERTER STATION DESIGNS .......................................................................................................... 177 

TABLE 4-10: DISPOSAL AREA VOLUME CAPACITY AND DEPTH REQUIREMENTS ..................................................................................... 189 

TABLE 4-11: COORDINATES (UTM) OF AVAILABLE SPACE FOR FUTURE DISPOSAL AREAS (ROUTE 1) ........................................................ 190 

TABLE 4-12: INTERTIDAL AND MARINE CONSTRUCTION FOOTPRINT FOR ROUTE 1 ............................................................................... 192 

TABLE 4-13: INTERTIDAL AND MARINE CONSTRUCTION FOOTPRINT FOR ROUTE 2 ............................................................................... 193 

TABLE 4-14: TRENCHING AND BACKFILLING VOLUME REQUIREMENTS ............................................................................................... 209 

TABLE 4-15: AVERAGE PRODUCTION RATES OF EQUIPMENT USED FOR TRENCHING AND BACKFILLING ...................................................... 210 

TABLE 4-16: CLV ULISSE DIMENSIONS AND WATER DEPTH REQUIREMENTS ....................................................................................... 214 

TABLE 4-17: ROCK MATERIAL PARAMETERS ................................................................................................................................. 217 

TABLE 4-18: JOSEPH PLATEAU VESSEL SPECIFICATIONS .................................................................................................................. 218 

TABLE 4-19: SRIV SPECIFICATIONS ............................................................................................................................................ 220 

TABLE 4-20: EXPECTED OFFSHORE PLANT AND EQUIPMENT ............................................................................................................ 225 

TABLE 4-21: ELEVATED EXCAVATOR STARFISH SPECIFICATIONS ........................................................................................................ 226 

TABLE 4-22: BHD SPECIFICATIONS ............................................................................................................................................ 227 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xix 
 

 

TABLE 4-23: BHD ‘DN39’ SPECIFICATIONS ................................................................................................................................ 228 

TABLE 4-24: TSHD ‘SEBASTIANO CABOTO’ SPECIFICATIONS ........................................................................................................... 229 

TABLE 4-25: OVERVIEW OF ONSHORE WORK ACTIVITIES ................................................................................................................ 231 

TABLE 4-26: COORDINATES (UTM) OF AVAILABLE SPACE FOR TEMPORARY LAYDOWN AREAS AND ACCESS ROUTES, OFFICES & WELFARE 

FACILITIES (ROUTE 1) ............................................................................................................................................ 233 

TABLE 4-27: COORDINATES (UTM) OF AVAILABLE SPACE FOR TEMPORARY LAYDOWN AREAS AND ACCESS ROUTES, OFFICES & WELFARE 

FACILITIES (ROUTE 2) ............................................................................................................................................ 234 

TABLE 4-28: ONSHORE CONSTRUCTION FOOTPRINT FOR ROUTE 1 ................................................................................................... 249 

TABLE 4-29: ONSHORE CONSTRUCTION FOOTPRINT FOR ROUTE 2 ................................................................................................... 249 

TABLE 4-30: GENERAL LIST OF EXPECTED RAW MATERIALS AND CHEMICALS REQUIRED DURING CONSTRUCTION ........................................ 265 

TABLE 4-31: CONSTRUCTION MACHINERY AND FUEL CONSUMPTION ................................................................................................ 267 

TABLE 4-32: POTENTIAL SOURCE OF POLLUTION AND EXPECTED IMPACTS DURING CONSTRUCTION PHASE ................................................ 268 

TABLE 4-33: PROJECT SCHEDULE ............................................................................................................................................... 271 

TABLE 4-34: INDICATIVE CONSTRUCTION DATES ........................................................................................................................... 272 

TABLE 5-1: CLIMATIC DATA FOR ABU DHABI (57) ...................................................................................................................... 277 

TABLE 5-2: AIR QUALITY IMPACT SEVERITY (CONSTRUCTION) ........................................................................................................ 283 

TABLE 5-3: AIR QUALITY SENSITIVE RECEPTORS .......................................................................................................................... 283 

TABLE 5-4: ADNOC OFFSHORE GHG INTENSITY ACTUAL AND FORECASTED FIGURES ......................................................................... 288 

TABLE 5-5: POTENTIAL AIR QUALITY IMPACTS AND MITIGATION MEASURES ...................................................................................... 291 

TABLE 5-6: AIR QUALITY RESIDUAL IMPACTS .............................................................................................................................. 295 

TABLE 5-7: IN-SITU SEAWATER QUALITY ALONG ROUTE 1 – MIRFA LANDFALL .................................................................................. 327 

TABLE 5-8: EX SITU SEAWATER QUALITY RESULTS ALONG ROUTE 1 – MIRFA LANDFALL...................................................................... 328 

TABLE 5-9: IN-SITU SEAWATER QUALITY ALONG ROUTE 2 – SHUWEIHAT LANDFALL ........................................................................... 333 

TABLE 5-10: EX SITU SEAWATER QUALITY RESULTS ALONG ROUTE 2 – SHUWEIHAT LANDFALL .............................................................. 334 

TABLE 5-11: IN-SITU WATER QUALITY PROFILE AT ZAKUM CLUSTERS ROUTE 1A ................................................................................. 339 

TABLE 5-12: EX-SITU WATER QUALITY PROFILE AT ZAKUM CLUSTERS ROUTE 1-A (LOCATIONS WSQ1- WSQ5) ...................................... 341 

TABLE 5-13: EX-SITU WATER QUALITY PROFILE AT ZAKUM CLUSTERS ROUTE 1A (LOCATIONS WSQ6- WSQ10) ..................................... 344 

TABLE 5-14: IN-SITU WATER QUALITY PROFILE AT ZAKUM CLUSTERS ROUTE 1-B ................................................................................ 349 

TABLE 5-15: EX-SITU WATER QUALITY PROFILE AT ZAKUM CLUSTER ROUTE 1B (LOCATIONS WSQ11- WSQ15) ..................................... 351 

TABLE 5-16: EX-SITU WATER QUALITY PROFILE AT ZAKUM CLUSTER ROUTE 1B (LOCATIONS WSQ16-WSQ20) ...................................... 354 

TABLE 5-17: SEDIMENT QUALITY ALONG ROUTE 1 – MIRFA LANDFILL .............................................................................................. 358 

TABLE 5-18: SEDIMENT QUALITY ALONG ROUTE 2 – SHUWEIHAT LANDFALL ...................................................................................... 362 

TABLE 5-19: SEDIMENT QUALITY IN SAMPLING SITES ALONG ROUTE 1 – MIRFA NEARSHORE AREA WITHIN AND NEAR MMBR ................... 366 

TABLE 5-20: SEDIMENT QUALITY PROFILE AT ZAKUM CLUSTER ROUTE 1A ......................................................................................... 370 

TABLE 5-21: SEDIMENT QUALITY PROFILE AT ZAKUM CLUSTER ROUTE 1B ......................................................................................... 374 

TABLE 5-22: MARINE WATER SENSITIVE RECEPTORS...................................................................................................................... 383 

TABLE 5-23: SUMMARY OF HYDRODYNAMIC MODELLING APPROACH................................................................................................ 384 

TABLE 5-24: TRENCHING AND BACKFILLING SCHEDULE................................................................................................................... 387 

TABLE 5-25: PARTICLE SIZE DISTRIBUTION AND SETTLING VELOCITIES ................................................................................................ 392 

TABLE 5-26: PARTICLE SIZE DISTRIBUTION AND SETTLING VELOCITIES OF SIMULATED SEDIMENT FRACTIONS .............................................. 393 

TABLE 5-27: RELEVANT BOREHOLE SUMMARY ............................................................................................................................. 394 

TABLE 5-28: POTENTIAL MARINE WATER IMPACTS AND MITIGATION MEASURES ................................................................................. 422 

TABLE 5-29: MARINE WATER RESIDUAL IMPACTS ......................................................................................................................... 425 

TABLE 5-30: EX SITU WATER QUALITY PARAMETERS ...................................................................................................................... 426 

TABLE 5-31: SEDIMENT QUALITY PARAMETERS ............................................................................................................................ 428 

TABLE 5-32: MONITORING PROGRAM FOR MARINE WATER AND SEDIMENT DURING CONSTRUCTION ...................................................... 429 

TABLE 5-33: SUMMARY OF MONITORING FOR MARINE WATER AND SEDIMENT DURING OPERATION ....................................................... 430 

TABLE 5-34: NON-HAZARDOUS AND HAZARDOUS WASTE GENERATION IN ABU DHABI EMIRATE BY REGION AND SOURCE 2019 (81) ........... 432 

TABLE 5-35: ABU DHABI EMIRATE SOLID WASTE GENERATION BY METHOD OF DISPOSAL (81) ............................................................... 432 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xx 
 

 

TABLE 5-36: HAZARDOUS SOLID WASTE GENERATION BY SOURCE ACTIVITY (81) ................................................................................. 433 

TABLE 5-37: HAZARDOUS SOLID WASTE GENERATION BY DISPOSAL METHOD AND SOURCE ACTIVITY IN ABU DHABI EMIRATES IN 2019 (81) .. 433 

TABLE 5-38: WASTE MANAGEMENT FACILITIES IN ABU DHABI EMIRATE (81) .................................................................................... 434 

TABLE 5-39: SENSITIVE RECEPTORS IN RELATION TO WASTE ............................................................................................................ 436 

TABLE 5-40: POTENTIAL WASTE IMPACTS AND MITIGATION MEASURES ............................................................................................. 445 

TABLE 5-41: RESIDUAL WASTE IMPACTS ..................................................................................................................................... 453 

TABLE 5-42: SOIL SAMPLING COORDINATES AT MIRFA .................................................................................................................. 457 

TABLE 5-43: SOIL SAMPLING COORDINATES AT SHUWEIHAT ........................................................................................................... 457 

TABLE 5-44: SOIL SAMPLING COORDINATES AT DAS ISLAND ........................................................................................................... 458 

TABLE 5-45: SOIL AND GROUNDWATER SENSITIVE RECEPTORS ........................................................................................................ 468 

TABLE 5-46: SOIL AND GROUNDWATER IMPACTS AND POTENTIAL MITIGATION MEASURES .................................................................... 472 

TABLE 5-47: SOIL AND GROUNDWATER RESIDUAL IMPACTS ............................................................................................................ 480 

TABLE 5-48: BENTHIC HABITAT ALONG ROUTE 1 – MIRFA LANDFALL FROM ANALYSED PHOTOQUADRATS ............................................... 514 

TABLE 5-49: BENTHIC COMMUNITY OBSERVATIONS ALONG ROUTE 1 – MIRFA LANDFALL .................................................................... 517 

TABLE 5-50: LIST OF INVERTEBRATES FOUND ALONG ROUTE 1 – MIRFA LANDFALL ............................................................................. 519 

TABLE 5-51: INFAUNA LIST AND ENUMERATION WITHIN ROUTE 1 – MIRFA LANDFALL ......................................................................... 522 

TABLE 5-52: INFAUNA DIVERSITY INDEX WITHIN ROUTE 1 – MIRFA LANDFALL ................................................................................... 525 

TABLE 5-53: SUMMARY TABLE OF UNDERWATER RECORDINGS AND BOAT SIGHTINGS........................................................................... 535 

TABLE 5-54: NOISE ANALYSIS FOR EACH RECORDING ..................................................................................................................... 535 

TABLE 5-55: NOISE ANALYSIS OF AMBIENT CONDITIONS FOR EACH RECORDING .................................................................................. 538 

TABLE 5-56: ANALYSIS OF SPECIFIC NOISE SOURCES ...................................................................................................................... 540 

TABLE 5-57: PHOTO QUADRAT RESULTS ALONG ROUTE 1 – MMBR ................................................................................................ 550 

TABLE 5-58: INVERTEBRATE SPECIES OBSERVED AT ROUTE  1 - MMBR ............................................................................................ 554 

TABLE 5-59: BENTHIC COMMUNITY OBSERVATIONS ALONG ROUTE 1 – MMBR ................................................................................. 555 

TABLE 5-60: SUMMARY OF FISH SPECIES IN SUPPLEMENTAL SURVEY AREAS ALONG ROUTE 1 – MMBR .................................................. 556 

TABLE 5-61: SUMMARY OF SUBSTRATE TYPE IN ROUTE 1 – ZAKUM CLUSTER THROUGH DDVS ............................................................. 582 

TABLE 5-62: LIST OF FISH OBSERVED THROUGH DDVS .................................................................................................................. 585 

TABLE 5-63: BENTHIC HABITAT ALONG ROUTE 1 – SHUWEIHAT LANDFALL FROM ANALYSED PHOTOQUADRATS ........................................ 595 

TABLE 5-64: BENTHIC COMMUNITY OBSERVATIONS WITHIN ROUTE 2 – SHUWEIHAT LANDFALL ............................................................ 599 

TABLE 5-65: LIST OF INVERTEBRATES ALONG ROUTE 2 – SHUWEIHAT LANDFALL ................................................................................ 600 

TABLE 5-66: SUMMARY OF FISH SPECIES WITHIN ROUTE 2 – SHUWEIHAT LANDFALL ........................................................................... 602 

TABLE 5-67: INFAUNA LIST AND ENUMERATION WITHIN ROUTE 2 – SHUWEIHAT LANDFALL .................................................................. 607 

TABLE 5-68: INFAUNA DIVERSITY INDEX IN ROUTE 2 – SHUWEIHAT LANDFALL ................................................................................... 609 

TABLE 5-69: CRITICAL HABITAT AND SPECIES CLASSIFICATION .......................................................................................................... 614 

TABLE 5-70: SUMMARY OF COMMERCIAL FISH SPECIES OBSERVED WITHIN ROUTE 2 – SHUWEIHAT LANDFALL.......................................... 619 

TABLE 5-71: CRITERIA FOR DEFINING THE VALUES OF MARINE ECOLOGY RECEPTOR OR RESOURCES ......................................................... 621 

TABLE 5-72: MARINE ECOLOGY SENSITIVE RECEPTORS ................................................................................................................... 621 

TABLE 5-73: MARINE HABITAT LOSS CALCULATIONS ...................................................................................................................... 624 

TABLE 5-74: IMPACT SEVERITY FOR SUSPENDED SEDIMENT CONCENTRATION ON MARINE HABITAT (128) ................................................ 629 

TABLE 5-75: TSS IMPACT ZONE CRITERIA FOR CORALS ................................................................................................................... 633 

TABLE 5-76: IMPACT SEVERITY OF SEDIMENTATION ON SEAGRASS IN TURBID ENVIRONMENTS ............................................................... 634 

TABLE 5-77: IMPACTS UPON CRITICAL HABITAT ............................................................................................................................ 637 

TABLE 5-78: NOISE LEVEL THRESHOLDS FOR MARINE MAMMALS ..................................................................................................... 639 

TABLE 5-79: SUB-MARINE NOISE ATTENUATION OVER DISTANCE OF CSDS ........................................................................................ 639 

TABLE 5-80: SEL THRESHOLDS WITH POTENTIAL TO CAUSE TEMPORARY HEARING LOSS IN MARINE MAMMALS DURING CSD OPERATIONS ...... 640 

TABLE 5-81: POTENTIAL MARINE ECOLOGY IMPACTS AND MITIGATION MEASURES .............................................................................. 644 

TABLE 5-82: MARINE ECOLOGY RESIDUAL IMPACTS ...................................................................................................................... 657 

TABLE 5-83: MONITORING PROGRAM FOR MARINE ECOLOGY IMPACTS DURING CONSTRUCTION ............................................................ 658 

TABLE 5-84: MONITORING PROGRAM FOR MARINE ECOLOGY IMPACTS DURING OPERATION ................................................................. 659 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xxi 
 

 

TABLE 5-85: DESCRIPTION AND PERCENTAGE COVER OF THE HABITATS SITUATED WITHIN THE PROPOSED ROUTE (85) ................................ 675 

TABLE 5-86: PLANT SPECIES RECORDED DURING THE MIRFA SURVEYS (85) ....................................................................................... 678 

TABLE 5-87: MAMMAL AND REPTILE SPECIES RECORDED DURING THE MIRFA SURVEYS (85) ................................................................. 678 

TABLE 5-88: BIRD SPECIES RECORDED DURING THE MIRFA SURVEYS (85) .......................................................................................... 679 

TABLE 5-89: ARTHROPOD SPECIES RECORDED DURING THE MIRFA SURVEYS (85) ............................................................................... 679 

TABLE 5-90: DESCRIPTION AND PERCENTAGE COVER OF THE HABITATS SITUATED WITHIN THE PROPOSED ROUTE (84) ................................ 682 

TABLE 5-91: PLANT SPECIES RECORDED AT SHUWEIHAT (NAUTICA SURVEY) (84) ............................................................................... 685 

TABLE 5-92: MAMMAL AND REPTILE SPECIES RECORDED AT SHUWEIHAT (NAUTICA SURVEY) (84) ........................................................ 685 

TABLE 5-93: BIRD SPECIES RECORDED AT SHUWEIHAT (NAUTICA SURVEY) (84) ................................................................................. 686 

TABLE 5-94: ARTHROPOD SPECIES RECORDED AT SHUWEIHAT (NAUTICA SURVEY) (84) ....................................................................... 687 

TABLE 5-95: HABITAT DESCRIPTION AND PERCENTAGE COVER WITHIN DAS ISLAND (41) ...................................................................... 689 

TABLE 5-96: PLANT SPECIES RECORDED DURING THE DAS ISLAND SURVEY (41) .................................................................................. 691 

TABLE 5-97: MAMMAL AND REPTILE SPECIES RECORDED DURING THE DAS ISLAND SURVEY (41) ............................................................ 691 

TABLE 5-98: BIRD SPECIES RECORDED DURING THE DAS ISLAND SURVEYS (41) ................................................................................... 691 

TABLE 5-99: AVIFAUNA RECORDED BY ANTHESIS AT SHUWEIHAT (W1-W8) ..................................................................................... 694 

TABLE 5-100: AVIFAUNA RECORDED BY ANTHESIS AT MIRFA (E1 – E5) ............................................................................................. 696 

TABLE 5-101: AVIFAUNA RECORDED BY ANTHESIS AT SHUWEIHAT (W1-W8) ..................................................................................... 707 

TABLE 5-102: AVIFAUNA RECORDED BY ANTHESIS AT MIRFA (E1 – E5) ............................................................................................. 708 

TABLE 5-103: FACTORS TO BE CONSIDERED WHEN ASSIGNING ECOLOGICAL VALUE TO A SITE OR AREA ...................................................... 712 

TABLE 5-104: THREAT CLASSIFICATION FOR SPECIES ....................................................................................................................... 712 

TABLE 5-105: VALUES GIVEN ACCORDING TO THE CLASSIFICATIONS OF SPECIES .................................................................................... 713 

TABLE 5-106: ASSIGNING VALUE TO SPECIES FOR ASSESSMENT PURPOSES ........................................................................................... 718 

TABLE 5-107: ASSIGNING VALUE TO VEGETATION OR HABITAT FOR ASSESSMENT PURPOSES .................................................................... 718 

TABLE 5-108: HABITAT SENSITIVITY INDICES .................................................................................................................................. 728 

TABLE 5-109: SENSITIVITY DETERMINED BY SENSITIVITY INDEX (SI) ................................................................................................... 730 

TABLE 5-110: FACTORS AND RATINGS OF IMPACTS ......................................................................................................................... 730 

TABLE 5-111: MAGNITUDE SCORES AND SIGNIFICANCE OF MAGNITUDE .............................................................................................. 732 

TABLE 5-112: SIGNIFICANCE OF THE EFFECTS SCORES ...................................................................................................................... 732 

TABLE 5-113: HABITAT SENSITIVITY SCORES FOR THE HABITATS ASSESSED ........................................................................................... 735 

TABLE 5-114: LOSS OF CRITICAL AND ENVIRONMENTALLY SENSITIVE HABITATS ..................................................................................... 737 

TABLE 5-115: SUMMARY OF CONSTRUCTION PHASE IMPACTS ........................................................................................................... 743 

TABLE 5-116: TERRESTRIAL ECOLOGY IMPACTS AND POTENTIAL MITIGATION MEASURES ........................................................................ 745 

TABLE 5-117: TERRESTRIAL ECOLOGY RESIDUAL IMPACTS ................................................................................................................ 751 

TABLE 5-118: NOISE MONITORING LOCATION COORDINATES ............................................................................................................ 754 

TABLE 5-119: NOISE MEASUREMENTS RECORDED AT MIRFA – N01 .................................................................................................. 758 

TABLE 5-120: NOISE MEASUREMENTS RECORDED AT MIRFA – N02 .................................................................................................. 759 

TABLE 5-121: NOISE MEASUREMENTS RECORDED AT MIRFA – N03 .................................................................................................. 759 

TABLE 5-122: NOISE MEASUREMENTS RECORDED AT SHUWEIHAT – N01 ........................................................................................... 760 

TABLE 5-123: NOISE MEASUREMENTS RECORDED AT SHUWEIHAT – N02 ........................................................................................... 761 

TABLE 5-124: NOISE MEASUREMENTS RECORDED AT SHUWEIHAT – N03 ........................................................................................... 761 

TABLE 5-125: NOISE MEASUREMENTS RECORDED AT DAS ISLAND – N01 ........................................................................................... 762 

TABLE 5-126: NOISE MEASUREMENTS RECORDED AT DAS ISLAND – N02 ........................................................................................... 762 

TABLE 5-127: NOISE MEASUREMENTS RECORDED AT DAS ISLAND – N03 ........................................................................................... 763 

TABLE 5-128: NOISE SENSITIVE RECEPTORS ................................................................................................................................... 763 

TABLE 5-129: NOISE IMPACTS AND POTENTIAL MITIGATION MEASURES .............................................................................................. 767 

TABLE 5-130: NOISE RESIDUAL IMPACTS ...................................................................................................................................... 771 

TABLE 5-131: TRAFFIC AND TRANSPORTATION SENSITIVE RECEPTORS ................................................................................................. 772 

TABLE 5-132: TRAFFIC AND TRANSPORTATION IMPACTS AND POTENTIAL MITIGATION MEASURES ............................................................ 775 

TABLE 5-133: TRAFFIC AND TRANSPORTATION RESIDUAL IMPACTS .................................................................................................... 777 



 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xxii 
 

 

TABLE 5-134: POPULATION ESTIMATES BY REGION AND GENDER – MID 2010 AND MID 2016 (THOUSAND PERSONS) (80) .......................... 779 

TABLE 5-135: SECTORAL DISTRIBUTION OF GDP AT CONSTANT PRICES FOR 2019 (155)....................................................................... 781 

TABLE 5-136: KEY STATISTICS OF OIL AND GAS ACTIVITY (80) ........................................................................................................... 782 

TABLE 5-137: SOCIOECONOMIC SENSITIVE RECEPTORS .................................................................................................................... 796 

TABLE 5-138: SOCIO-ECONOMIC IMPACTS AND POTENTIAL MITIGATION MEASURES .............................................................................. 806 

TABLE 5-139: SOCIO ECONOMIC RESIDUAL IMPACTS ....................................................................................................................... 818 

TABLE 5-140: SENSITIVE RECEPTORS AND VALUE WITHIN THE PROJECT SITE ......................................................................................... 827 

TABLE 5-141: ARCHAEOLOGY AND CULTURAL HERITAGE IMPACTS AND POTENTIAL MITIGATION MEASURES ............................................... 829 

TABLE 5-142: ARCHAEOLOGY AND CULTURAL HERITAGE RESIDUAL IMPACTS ........................................................................................ 831 

TABLE 5-143: SENSITIVE RECEPTORS AND VALUE WITHIN THE PROJECT SITE ......................................................................................... 833 

TABLE 5-144: ESTIMATED BLUE CARBON COST CALCULATION ........................................................................................................... 834 

TABLE 5-145: CLIMATE CHANGE IMPACTS AND MITIGATION MEASURES .............................................................................................. 836 

TABLE 5-146: CLIMATE CHANGE RESIDUAL IMPACTS ....................................................................................................................... 837 

TABLE 5-147: GENERAL SUMMARY OF CONSTRUCTION IMPACTS ....................................................................................................... 840 

TABLE 5-148: GENERAL SUMMARY OF OPERATIONAL IMPACTS ......................................................................................................... 850 

TABLE 5-149: SCORING CRITERIA FOR THE ESIA MATRIX ................................................................................................................. 856 

TABLE 5-150: ESIA IMPACT MATRIX PRIOR MITIGATION MEASURES ................................................................................................... 857 

TABLE 5-151: ESIA IMPACT MATRIX FOLLOWING MITIGATION MEASURES ........................................................................................... 859 

TABLE 5-152: HAZARD CONSEQUENCE (168) ............................................................................................................................... 862 

TABLE 5-153: EVENT LIKELIHOOD (168) ...................................................................................................................................... 863 

TABLE 5-154: RISK (R) RATING MATRIX (168) .............................................................................................................................. 863 

TABLE 5-155: CONSTRUCTION PHASE HAZARDS AND EFFECTS REGISTER .............................................................................................. 864 

TABLE 5-156: OPERATION PHASE HAZARDS AND EFFECTS REGISTER ................................................................................................... 868 

TABLE 5-157: POTENTIAL ENVIRONMENTAL INCIDENTS ................................................................................................................... 869 

TABLE 5-158: CATEGORISATION OF ENVIRONMENTAL INCIDENTS ...................................................................................................... 870 

TABLE 5-159: INCIDENT RESPONSE PROCEDURE – OIL AND FUEL SPILL OR LEAK ..................................................................................... 872 

TABLE 5-160: INCIDENT RESPONSE PROCEDURE – CHEMICAL SPILL OR LEAK ......................................................................................... 872 

TABLE 5-161: INCIDENT RESPONSE PROCEDURE – RELEASE OF EXCESSIVE DUST / BULK POWDERS ............................................................. 873 

TABLE 5-162: INCIDENT RESPONSE PROCEDURE – GENERATION OF EXCESSIVE NOISE EMISSIONS .............................................................. 873 

TABLE 5-163: INCIDENT RESPONSE PROCEDURE – RAIN AND FLOOD ................................................................................................... 874 

TABLE 5-164: INCIDENT RESPONSE PROCEDURE – FIRE .................................................................................................................... 874 

TABLE 5-165: INCIDENT RESPONSE PROCEDURE – UNCONTROLLED RELEASE OF EFFLUENTS ..................................................................... 875 

TABLE 5-166: AWARENESS INDUCTION CONTENT ........................................................................................................................... 888 

TABLE 5-167: TRAINING CONTENT FOR ENVIRONMENTAL MANAGERS AND TEAM LEADERS ..................................................................... 890 

TABLE 5-168: TRAINING CONTENT FOR HAZARDOUS MATERIALS ....................................................................................................... 890 

TABLE 5-169: DUST CLASS CATEGORY .......................................................................................................................................... 894 

TABLE 5-170: MONITORING PROGRAM FOR MARINE WATER AND SEDIMENT DURING CONSTRUCTION ...................................................... 895 

TABLE 5-171: MONITORING PROGRAM FOR MARINE ECOLOGY IMPACTS DURING CONSTRUCTION ............................................................ 898 

TABLE 5-172: SUMMARY OF MONITORING FOR MARINE WATER AND SEDIMENT DURING OPERATION ....................................................... 901 

TABLE 5-173: MONITORING PROGRAM FOR MARINE ECOLOGY IMPACTS DURING OPERATION ................................................................. 902 

TABLE 5-174: ENVIRONMENTAL AND MONITORING SUMMARY DURING .............................................................................................. 904 

TABLE 7-1: PROJECT SPECIFIC COMMITMENTS ........................................................................................................................... 934 

 

  



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xxiii 
 

 

ABBREVIATIONS 

Abbreviation Definition 

AC Alternating Current 

ADCP Acoustic Doppler Current Profiler 

ADDC Abu Dhabi Distribution Company 

ADM Abu Dhabi Municipality 

ADNOC Abu Dhabi National Oil Company 

ADPC Abu Dhabi Power Company 

ADQCC Abu Dhabi Quality and Conformity Council  

ADS Abu Dhabi Specification 

AEE Assessment of Environmental Effects 

AIMS Australian Institute of Marine Science 

AOI Area of Interest 

AQG Air Quality Guideline 

AQI Air Quality Index 

AR Artificial Reef 

ARMAE Adjusted Relative Mean Absolute 

AWQO Ambient Water Quality Objectives 

AWQS Ambient Water Quality Standards 

BAP Biodiversity Action Plan  

BHD Back Hoe Dredger 

BOD Biological Oxygen Demand 

BOOT Build, own, operate, transfer 

BOP Balance of Plant 

BRUV Baited Remote Underwater Video 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xxiv 
 

 

Abbreviation Definition 

BTEX Benzene, Toluene, Ethylbenzene and Xylene 

C&D Construction and Demolition 

CBD Convention on Biological Diversity 

CCME Canadian Council of Ministers of the Environment  

CEMP Construction Environmental Management Plan 

CESMP Construction Environmental and Social Management Plan 

CFSR Climate Forecast System Reanalysis 

CGRFA The International Treaty on Plant Genetic Resources for Food and Agriculture 

CITES Convention on International Trade in Endangered Species of wild Fauna and Flora 

CLV Cable Laying Vessel 

CMREC Marine Ecological Classification Standard 

CMS Convention on the Conservation of Migratory Species of Wild Animals 

CNTR Control Location 

COD Chemical Oxygen Demand 

COP Code of Practice 

CT Current Transformer 

dB Decibel 

DC Direct Current 

DCT Department of Culture and Tourism 

DDD Dichlorodiphenyldichloroethane 

DDE Dichlorodiphenyldichloroethylene 

DDT Dichloro-diphenyl-trichloroethane 

DDV Drop Down Video 

DEMP Decommissioning Environmental Monitoring Plan 

DIV Dutch Intervention Values 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xxv 
 

 

Abbreviation Definition 

DMA Department of Municipal Affairs 

DMT Department of Municipalities and Transport 

DO Dissolved Oxygen 

DP Dynamic Positioning 

DSV Diving Support Vessel 

DTM Digital Terrain Mode 

E Coefficient of Efficiency 

EAD Environment Agency Abu Dhabi 

EAD HC Environment Agency Abu Dhabi Habitat Classifications 

EcIA Ecological Impact Assessment 

EDF Electricité de France 

EDG Emergency Diesel Generator 

EHS Environmental Health and Safety Guidelines 

EMF Electromagnetic Fields 

EMP Environmental Management Plan 

ENVID Environmental Impact Identification 

EPC Engineering, Procurement and Construction 

EPFI Equator Principal Financial Institutions 

EPs Equator Principles 

ESIA Environmental and Social Impact Assessment 

FC Financial Close 

FM Flow Model 

FOC Fibre Optic Cable 

FP Fall Pipe 

FPROV Fallpipe Remotely Operated underwater Vehicle 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xxvi 
 

 

Abbreviation Definition 

GCC Gulf Cooperation Council 

GCM General Circulation Models 

GHG Greenhouse Gases 

GIS Gas Insulated Switchgear 

GPS Global Positioning System  

GTG Gas Turbine Generators 

GW Gigawatt 

HA Hectare 

HAZID Hazard Identification 

HAZOPS Hazard and Operability Studies 

HCH Hexachlorocyclohexane 

HD Hydrodynamic 

HGV Heavy Goods Vehicles  

HSE Health, Safety and Environment  

HSEIA Health, Safety and Environment Impact Assessment 

HVAC Heating Ventilation and Air Conditioning 

HVDC High Voltage Direct Current 

HWTF Hazardous Waste Transfer Facility  

IAQM Institute of Air Quality Management 

IEEM Institute of Ecology and Environmental Management 

IFC International Finance Corporation 

IFP Inclined Fall Pipe 

ILO International Labour Organisation  

IPPC Intergovernmental Panel on Climate Change 

IUCN International Union for Conservation of Nature 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xxvii 
 

 

Abbreviation Definition 

IWPP Mirfa Independent Water and Power Project 

JBIC Japan Bank for International Cooperation 

JDN Jan De Nul Dredging Ltd., Abu Dhabi Branch 

JNCC Joint Nature Conservation Committee 

KEPCO Korea Electric Power Corporation 

KEXIM Korea Export Import Bank 

KIC Kyuden International Corporation 

KV Kilo Volt 

LC Least Concern 

LCC Local Control Cabinet 

LDV Leonardo Da Vinci 

LV Low Voltage 

MAE Mean Absolute Error 

MCC Motor Control Centre  

MCPA 2-methyl-4-chlorophenoxyacetic acid 

MDL Minimum Detection Level 

MEBS Marine Environmental Baseline Survey 

MGD Million Gallons per Day 

MGO Marine Gas Oil  

MLEAD Marine Life of the Emirate of Abu Dhabi 

MMBR Marawah Marine Biosphere Reserve 

MMRO Marine Mammal and Reptile Observer 

MOM Minutes of Meeting 

MOOPAM Manual of Oceanographic Observations and Pollutant Analyses Methods 

MPA Marine Protected Area 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xxviii 
 

 

Abbreviation Definition 

MRC Metallic Return Cable  

MRV Minimum Reporting Value 

MSDS Material Safety Data Sheets 

MT Mud Transport 

MV Medium Voltage 

MW Megawatt 

NCEP National Centers for Environmental Prediction 

ND Not Detected 

NE Not Evaluated 

NT Near Threatened 

NTM Notice To Mariners 

NTU Turbidity 

OEMP Operational Environmental Management Plan 

OESMP Operation Environment and Social Management Plan 

OHID Occupational Health Identification 

PAH Polycyclic Aromatic Hydrocarbons 

PAM Passive Acoustic Monitoring 

PC Precast Concrete   

PCBs Polychlorinated Biphenyls 

PCR Preliminary Cultural Review 

PERGSA 
The Regional Organization for the Conservation of the Environment of the Red Sea 
and Gulf of Aden 

PHA Process Hazard Analyses 

PHSER Project Health Safety and Environment Review 

PLGR Pre Lay Grapnel Run 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xxix 
 

 

Abbreviation Definition 

PM10 Particulate Matter < 10 μm 

PPE Personnel Protective Equipment 

PQ Photo Quadrat 

PS Performance Standard 

PSA Particle Size Analysis 

PTS Permanent Hearing Loss 

QHSSE Quality Health Safety and Environment 

RAP Recommended Area for Protection  

RC Reinforced Concrete 

RFP Request for Proposal 

RHIB Rigid Hulled Inflatable Boat 

RMAE Relative Mean Absolute Error 

RMS Root Mean Square 

RMSE Root-Mean-Square Error 

ROPME Regional Organization for the Protection of the Marine Environment 

ROV Remotely Operated underwater Vehicle 

SCAD Statistics Centre Abu Dhabi 

SCT Samsung C&T Corporation 

SEL Sound Exposure Level 

SF Starfish 

SHB Split Hopper Barge 

SLMXD Sublittoral Mixed Deposit 

SLSED Sublittoral Sediment 

SNA Scientific and Natural Area 

SPS Convention on the sanitary and phytosanitary 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xxx 
 

 

Abbreviation Definition 

SRI Subsea Rock Installation 

SRIV Subsea Rock Installation Vessel 

SSS Side Scan Sonar 

SWMP Site Waste Management Plan  

TDS Total Dissolved Solids 

TEEB The Economics of Ecosystems and Biodiversity Initiative 

THC Total Hydrocarbon Content 

TJB Transition Joint Bay 

TOC Total Organic Carbon 

ToR Terms of Reference 

TRANSCO Abu Dhabi Transmission and Dispatch Company 

TSHD Trailing Suction Hopper Dredger 

TSS Total Suspended Solids 

TTS Temporary Hearing Loss 

TUV Towed Underwater Video System 

UAE United Arab Emirates 

UNEP United Nations Environment Programme 

UNFCCC United Nations Framework Convention on Climate Change 

UPS Uninterruptible Power Supply 

VOC Volatile Organic Compound 

VP Vantage Point 

VT Voltage Transformer 

VU Vulnerable 

WHO World Health Organisation 

WNBR World Network of Biosphere Reserves 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

xxxi 
 

 

GLOSSARY OF TERMS 

Term Description 

Alternatives 
Alternatives to the Project in its current form. This will include a ‘no development’ (or 
do nothing) option, or alternative approaches to the development such as an 
alternative location or design. 

Avoidance 

Amendments to a project which would result in an environmental impact being 
avoided. This could include for example a design change to avoid an area which is 
inhabited by a rare species. This is the most effective means of environmental 
protection. 

Baseline Data 

Existing or proposed baseline data which enumerates, or describes, the existing 
environmental conditions at a site prior to the implementation of a project. This would 
include, for example, the collection of air quality data to understand the current levels 
of pollutants or ecological surveys to identify the current status of habitats or protected 
species. 

Compensation 
Where impacts cannot be avoided or mitigated, a programme of compensation may 
be required. For example, if the habitat of a protected species would be lost it may be 
necessary to provide new compensation habitat at an alternative location. 

Construction 
The period of a project when it is under construction, which will include site preparation 
works through to commissioning. 

Environmental 
and Social 

Impact 
Assessment 

The process of Environmental and Social Impact Assessment (ESIA) which involves 
assessing existing baseline conditions and predicting impacts of a project. Where 
impacts are identified, the process requires that avoidance, mitigation or 
compensation measures are determined to reduce impacts to acceptable levels. Note 
that the process is distinct from an ESIA Report, which is a report which details the 
methodology, findings and outcomes of the ESIA process. 

Impact 
Assessment 

Prediction and evaluation of environmental impacts and their significance resulting 
from a project. 

Mitigation 
Where impacts cannot be avoided they can potentially be reduced through the 
application of mitigation measures. This could include, for example, technologies to 
reduce emissions of pollutants to air to more acceptable levels. 

Operation 
The period of a project following construction when it becomes operational in part or 
full as per its intended long-term use. 

Significance 

Environmental impacts are generally categorized according to their significance. For 
example, a small-scale impact upon a sensitive receptor of low value would be 
determined as an impact of minor significance. Conversely, a large impact upon a 
receptor of high sensitivity would be determined as being of major significance. Note 
that impacts can be positive as well as negative. 

Sensitive 
Receptor 

A sensitive receptor which could be adversely or positively impacted as a result of a 
project. This includes human receptors, such as a school or dwelling, ecological 
receptors such as an area of habitat or species or other environmental receptor such 
as soils and groundwater. 
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1. EXECUTIVE SUMMARY 

1.1. Project Description 

1.1.1. Overview 

The Project involves the provision of high voltage sub-sea transmission cables to supply power from the Abu Dhabi 
utility grid network from Abu Dhabi Transmission and Dispatch Company (TRANSCO) to the Abu Dhabi offshore 
oil and gas facilities, operated by ADNOC, with connections to Das Island and Al Ghallan Island. The Project is 
being developed by ADNOC to provide an alternative source of power for offshore facilities, which will replace the 
existing offshore power generation sources with electricity generated on the mainland. This development is 
therefore expected to reduce the carbon footprint of ADNOC’s offshore operations by more than 30%, which would 
be a significant contribution to Abu Dhabi and the UAE’s carbon emissions targets. 

The power supply will consist of the following cable routes: 

• Route 1 – Mirfa to Al Ghallan Island: two high voltage direct current (HVDC) sub-sea transmission cables 

and a fibre-optic (FO) cable (bundled together) will be linking to the supply power via a converter station from 

the Al Mirfa Power & Water Complex to the Al Ghallan artificial island;  

• Route 2 – Shuweihat to Das Island: Two HVDC sub-sea transmission cables, two FO cables and one Metallic 

Return Cable (MRC) will be linking to the supply power via a converter station from Al Shuweihat Power & 

Water Complex to Das artificial island.  

In addition to the cable routes, the Project includes the onshore tie-ins with the TRANSCO networks within existing 
substations within both Al Mirfa Power & Water Complex and Al Shuweihat Power & Water Complex. 

The proposed routes and Project location overview are illustrated below in Figure E-1 below. 

The Project will be developed on a build, own, operate, transfer (“BOOT”) basis. The consortium of EDF, KEPCO 
and KIC will create a Project Company with ADNOC and Abu Dhabi Power Company (ADPC) where the owners 
of the future company will consist of ADNOC (30%), ADPC (30%) and the consortium EDF/KEPCO/KIC (40%). 
The Project Company will start the design of the facilities immediately after financial close with a commercial 
operation target scheduled from Q4-2024 for Route 2 (Shuweihat to Das Island) and Q1-2025 for Route 1 (Mirfa 
to Al Ghallan Island). 

The appointed Engineering, Procurement and Construction (EPC) Contractor is a consortium between Jan De Nul 
Dredging Ltd., Abu Dhabi Branch (JDN) and Samsung C&T Corporation (SCT). SCT will be responsible for the 
construction and installation of converter buildings and equipment, whilst JDN will be responsible for all cable 
installation works, dredging, backfilling and cable protection works, both onshore and offshore.  

An overview of the Project cable routes locations are detailed as follows:  

• Route 1 – Mirfa to Al Ghallan Island: The cables (two HVDC & one FO) will originate at the Mirfa substation 

within the Al Mirfa Power & Water Complex located approximately 110km south-west of Abu Dhabi city. The 

surrounding area predominantly features open desert, with residential housing located to the south-east of the 

Project site and approximately 5km to the east is located Mirfa Hotel and Mirfa Harbour. The cables will reach 

Al Ghallan Island located within the Zakum Oil Field approximately 80km north of Mirfa; and 
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• Route 2 – Shuweihat to Das Island: The cables (three HVDC & one FO) will connect from the Shuweihat 

substation within Al Shuweihat Power & Water Complex, located approximately 190km to the south-west of 

Abu Dhabi city. The surrounding areas are predominantly open desert, with the town of Al Ruwais situated 

approximately 8km to the south-east. Das Island is located approximately 110km north of Al Shuweihat Power 

& Water Complex and is inhabited by over 5,000 people working in the oil and gas industry. 
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Figure E-1: Project location overview 
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1.1.2. Project Rationale 

In consideration of the rapid population growth and economic development within the UAE, the associated 
increases in water and power demand and the vulnerability of the country due to the low-lying coastal areas and 
hot arid climate, the UAE Government has recognised and is addressing the pressures and threats posed to the 
country by climate change. Over the past two decades, the UAE has been consistently and strongly committed to 
reducing environmental and climate impacts by reducing carbon emissions and moving towards a green and 
sustainable economy. For example, the UAE was one of the first major oil producing countries to become a 
signatory to the Kyoto Protocol to the UN Convention on Climate Change in 2005. A number of policies and 
frameworks and Government entities have been created, prepared and refined within the country and at Abu Dhabi 
Emirate level to guide the transition to a greener economy through the reduction of carbon emissions (1) (2).  

In 1995, the UAE ratified the United Nations Framework Convention on Climate Change (UNFCCC) which focuses 
on the objective to ‘stabilise greenhouse gas concentrations in the atmosphere at a level that would prevent 

dangerous anthropogenic interference with the climate system’. Since this ratification, the UAE and Abu Dhabi 
have continued to make commitments and policies to address climate change issues, increase adaptability and 
reduce their carbon footprint. The UAE is listed as a non-Annex 1 country within the UNFCCC and therefore is not 
obligated to make reductions to emissions; despite this, the UAE is constantly striving to reduce emissions and 
adopt a greener and more sustainable economy.  

The Ministry of Climate Change and Environment (MoCCaE) in collaboration with the EAD has developed the Abu 
Dhabi Greenhouse Gas (GHG) Emissions Inventory (1) (2), in conjunction with a number of government entities 
and companies, including ADNOC. The inventories identify baseline emissions levels and provide future 
projections to 2030 of emissions data, both direct and indirect, from a range of sources including waste, land use, 
industrial and energy sectors (1). The initial inventory was produced in 2010 (base year), followed by an updated 
inventory in 2012 which also identified emissions projections for 2030. The latest emissions inventory provided 
data for 2014-2016 plus updates to the emissions projections for 2030 (2). 

The GHG Emissions Inventory will assist in and promote the reduction of carbon emissions and therefore will 
contribute in assisting the UAE and the Emirate of Abu Dhabi in meeting its commitment to the following policies 
and agreements, all of which share the same ultimate goal of reducing climate change impacts: 

• Abu Dhabi Vision 2030;  

• UAE Green Growth Strategy; 

• UAE Energy Strategy (which aims to achieve 50% clean energy contributions by 2050); 

• National Climate Change Plan of the UAE; 

• The Paris Agreement (2016); and 

• United Nations Framework Convention on Climate Change (UNFCCC) (1). 

Currently all operating companies in the Abu Dhabi offshore area (ADNOC Offshore, ADNOC LNG, BUNDUQ, 
ADOC and Total ABK) manage their electrical power requirement locally and independently using gas turbine 
generators (GTGs). The electrical power requirement for sustained production and future development plans will 
substantially increase over time. Moreover, the existing GTGs currently being used will expire through their 
duration of use and can raise environmental concerns as well as concerns towards the economic impacts of 
maintenance.  

The Project is therefore being developed by ADNOC to provide an alternative source of power for offshore facilities, 
which will replace the existing GTG power sources with electricity generated on the mainland. This development 
is therefore expected to reduce the carbon footprint of ADNOC’s offshore operations by more than 30%, replacing 
existing offshore GTGs with more sustainable power sources available on the Abu Dhabi onshore power network, 
thereby ensuring that operational carbon emissions are reduced and that future operational demand requirements 
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can be met. This progressive and collaborative approach will also drive operational efficiencies and improve 
system reliability of energy supply, while offering the potential for power supply cost optimisation.  

This Project is therefore expected to result in both economic and sustainability benefits to Abu Dhabi Emirate and 
the UAE in terms of oil and gas activities and capabilities through reducing energy demands and associated 
maintenance costs, in addition to reducing the existing carbon footprint associated with the electrical power 
requirements for offshore activities. These objectives strongly align with the demonstrable and ongoing efforts 
made towards climate change and carbon footprint reduction described above. 

Given the substantial focus placed upon addressing climate change drivers and moving the country towards a 
greener and more sustainable future, the Project can be considered to provide a significant contribution to this 
goal, through enabling and facilitating greener electricity sources to be used and creating the opportunity to reduce 
carbon emissions associated with offshore oil and gas activities.  

1.2. Summary of Findings 

1.2.1. Methodology 

At the Project inception, a number of baseline studies were commissioned directly by ADNOC and undertaken by 
Mott MacDonald, Fugro and Nautica in support of Project Lightning. These studies have been reviewed, and where 
relevant, summarised within the baseline section for each technical chapter. Where changes to the baseline 
conditions are likely to have occurred, or where data gaps exist, a series of updated investigations were conducted. 

The existing data which has been used to inform the assessment within this ESIA includes the following: 

• Noise: Noise monitoring undertaken by Nautica in 2021 at Mirfa, Shuweihat and Das Island at three locations 

for each site;  

• Geology, Seismicity, Soil and Groundwater: A Phase 1 non-intrusive investigation was undertaken by 

Nautica in 2021 at Mirfa, Shuweihat and Das Island. In addition, eight soil samples were taken at each Project 

site location, and one groundwater sample was collected at Shuweihat; 

• Terrestrial and Intertidal Ecology: Field surveys were undertaken by Nautica during summer 2021 at Mirfa, 

Shuweihat and Das Island which provided a general overview of intertidal, mangrove and coastal areas; and 

• Marine Ecology and Water Quality: Marine Environmental Baseline Surveys (MEBS) were undertaken for 

significant sections of both Route 1 and Route 2 corridors by Fugro in 2021.  

The following additional environmental investigations have been undertaken to inform this ESIA: 

• General Conditions and Socio-Economics: A site visit of the Project sites at Mirfa and Shuweihat to identify 

the general site conditions and sensitive receptors within or adjacent to the Project sites. It was not possible 

to access Das Island or Al Ghallan Island for the purposes of the Project; 

• Air Quality: Desk-based baseline studies including a review of existing climatic data within published sources, 

existing data for Ruwais from the EAD network of air quality monitoring stations (AQMS) and air quality 

monitoring data from Das Island supplied by ADNOC; 

• Marine Ecology and Marine Water Quality: The following additional MEBS was undertaken: 

− Route 1 – Mirfa landfalls and Route 2 – Shuweihat Landfalls:  
- Water quality sampling;  
- Sediment sampling;  
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- Benthic ecology surveys;  
- Fish survey;  
- Underwater noise; and  
- Infauna sampling. 

− Route 1 – Mirfa Nearshore Area within and near Marawah Marine Biosphere Reserve (MMBR): 
- Sediment quality sampling; 
- Benthic ecology surveys;  
- Fish survey;  
- Benthic infauna; and 
- Underwater noise.  

− Route 1 – Zakum clusters route 1A &1B re-routing area:  
- Water quality sampling; 
- Sediment sampling; and  
- Benthic ecology. 

• Waste management: Desk-based baseline studies; 

• Intertidal Ecology: Winter and summer habitat and vegetation surveys, mangrove surveys (including 

estimates of individuals), night-time fauna surveys – Sherman and camera traps and vantage point bird 

surveys were undertaken at Mirfa and Shuweihat; 

• Traffic and Transportation: Desk-based study and site visit to determine the local conditions of the road 

network. 

• Socio-Economic: Desk-based study to determine the current socio-economic conditions and existing land 

uses within the Project site area. 

• Archaeology and Cultural Heritage: An information request was made to the Historic Environment 

Department within the Abu Dhabi Department of Culture and Tourism (DCT) to identify any known sites of 

archaeological or cultural heritage value within, or within the vicinity of the Project sites; and 

• Climate Change: A desktop survey was conducted to identify the future climatic trends based on climate 

simulations for the UAE, and calculations were made to determine the expected amount of blue carbon likely 

to be released due to the disturbance of habitats within the Project site e.g. sabkha, mangroves and 

saltmarshes. 

1.2.2. Baseline Studies Results 

The results of the baseline investigations described above have enabled the enumeration of the existing baseline 
conditions within the Project site. The key findings of the baseline investigations are as follows: 

• General Conditions and Socio-Economics: There are very limited onshore socio-economic receptors near 

the Project sites at Mirfa and Shuweihat, and these are generally limited to operational staff at the adjacent 

power and water complexes, in addition to a limited number of residential properties within 300m of the Project 

site at Mirfa. Beyond the Project site buffer area, sensitive receptors are present within proximity to the 

construction traffic route, including commercial, residential, tourism and government facilities within Mirfa. 

Offshore, it has been identified that the Project area provides significant fishing opportunities to local fishermen, 

with three traditional fishing methods commonly being used within the area; Lansh, Tarad and Hadrah fishing 

methods, in addition to modern fishing methods utilising modern boats and trawlers. An aquaculture Project is 
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also under development by EAD near to Dalma Island which will involve the installation of a Dalma Sea Cage 

for cultivating finfish. In addition, maritime traffic levels are significant within the area, associated with 

numerous ports and anchoring areas within the vicinity, and include a variety of vessels including, but not 

limited to commercial and recreational boats; 

• Air Quality: It is considered that the airshed within both onshore Project locations, in addition to Das Island 

and Al Ghallan Island, are likely to already be degraded due to the presence of significant power and water 

generating facilities;  

• Marine Water: The marine baseline results demonstrated that the marine water and sediment quality of the 

various Project areas / routes were generally excellent with majority of the physical, chemical and biological 

parameters having concentrations mostly below the Minimum Detection Levels (MDLs) or Minimum Reporting 

Values (MRVs). Where recorded concentrations were above the MDLs or MRVs, the levels were within the 

regulatory limits or referenced standards, where applicable. Whilst a number of samples have recorded values 

above the referenced standards, due to the general lack of mainly anthropogenic sources, such elevated levels 

particularly for some metals including nickel, arsenic, and chromium were considered to be of natural (geologic) 

origin. As such, these observed elevated levels over a large and wide-open water with relatively good dilution 

and flushing rates are not considered to be of particular environmental concern; 

• Waste Management: Visual inspections identified the presence of a variety of fly tipped wastes and flotsam 

within the Project site areas at Mirfa and Shuweihat, although non appeared to be hazardous in nature, with 

the exception of an area of potential asbestos waste at Mirfa, although this was not located within the Project 

footprint; 

• Geology, Seismicity, Soil and Groundwater: Visual inspections identified the presence of a variety of fly 

tipped wastes, although no obvious signs of potential sources of contamination were noted. Results of the soil 

and groundwater sampling by Nautica did not record any exceedances of allowable limits for soil or 

groundwater; 

• Marine Ecology: comprehensive surveys have been undertaken along both cable routes by Fugro in 2021 

and surveys of nearshore areas and the cable route within Marawah Marine Biosphere Reserve (MMBR) and 

new route alignments in the Zakum Cluster by WKC in 2022. The following habitat types of conservation 

importance were identified along the Routes: 

− 11100 – Fringing Reef; 
− 11200 – Patch Reef; 
− 12000 – Seagrass Bed; 
− 13000 – Hard-Bottom; 
− 13010 – Hard-Bottom with Macroalgae. 
 

For Route 1, the benthic habitat analysis identified the area is classified as Seagrass Bed with substantial 

macroalgae intermixed. Seagrass colonisation was extensive throughout the sand areas of the survey site, 

which are classified as critical habitat by the EAD. There was no extensive coral cover noted along the route 

except for some patchy reef colonised by young corals growing on hardbottom substrates found in the offshore 

areas (around KP 62.000 to KP68.000 & KP74.000 to KP76.000) as identified by Fugro in 2020. Fish species 
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were abundant on the seagrass areas. Species observed during the survey are all associated with seagrass 

and demersal. Key species identified during the surveys include honeycomb whiptail, which is considered 

endangered by the IUCN, a high turtle population, including green and hawksbill turtles, which are included in 

the IUCN Red List as Endangered and Critically Endangered respectively. In addition, there was a single 

sighting of a dolphin and sightings of solitary Dugong on two occasions. This species is categorised by the 

IUCN Red List as Vulnerable.  

In regard to the re-routing Zakum clusters section, most of the areas located within the Zakum oilfield is 

characterised by a wide expanse of hard bottom habitat with colonies of corals that are assessed to be dead 

potentially from coral bleaching. The species are dominated by Porites and Faviids. The colonies observed 

from their sizes are estimated to be <5 years old. The areas outside of the oil field and along deeper areas or 

20 plus meters have unconsolidated bottom void of any macro flora and fauna. The sediment substrate was 

silty mud in structure and organisms found can be assigned to borrowing and infaunal community. Sampled 

areas within Mubarraz oil field were unconsolidated bottom but with substrate that are made up of coarse sand 

and shell fragments; 

For Route 2, there are two critical habitat types, seagrass and fringing reef, found along the nearshore survey 

route and surrounding area. In addition, patch reefs were found during Fugro survey in 2020 at two locations 

offshore (around KP 58.000 to KP60.000 & KP77.000 to KP89.000). The coral colonies were assessed to be 

young (< 5 years old) growing as individual colonies on hardbottom substrate. The seagrass bed is healthy 

and seen as an extensive meadow with a wide distribution. A fringing reef is located nearshore along Route 

2, near to the Shuweihat Power Plant. The condition of the reef is poor with dead coral from bleaching events 

and only sparse young coral colonies in evidence. Fish species identified were both reef associated demersal 

fish and the presence of commercially important species were also noted. During the fish study, Blacktip shark 

and Tawny Nurse Shark were documented. Sea turtles were observed on three occasions through records of 

surface breaks for breathing. And a pod of Indian Ocean humpback dolphins which are categorised by the 

IUCN as Endangered. 

• Terrestrial and Intertidal Ecology: The following habitat types of conservation importance were identified 

within the Project sites: 

− 1010 – Mudflats and sand exposed at low tide (Critical Habitat); 
− 2020 – Coastal Sand Sheets and low dunes (Environmentally Sensitive Habitat) 
− 1040 – Mangroves (Critical Habitat); 
− 1030 – Saltmarsh (Critical Habitat); and 
− 3100 – Coastal sabkha, including sabkha matti (Environmentally Sensitive Habitat). 
 

Of key importance of the above habitats are mangroves, which are critical habitat, likely to be directly impacts 

at the Shuweihat landfall area. At Mirfa, mangrove habitat is not likely to be directly impacted but is likely to 

fall within the zone of influence of Project activities. Avifauna species richness was found to be moderate at 

Shuweihat and Mirfa. Several of these bird species are listed on the IUCN Red List. Of the mammal, reptile 

and arthropod species identified, non were species of conservation concern; 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

40 
 

 

• Noise: No exceedances of UAE residential ambient noise limits were recorded at Shuweihat or Das Island. 

Two exceedances were identified at Mirfa, although the source of the exceedance was not able to be identified 

and is likely to be attributable to recreational off-road vehicle movements. No exceedances of IFC noise limits 

were recorded at any of the monitoring locations; 

• Cultural Heritage and Archaeology: DCT have provided map locations of known archaeological and cultural 

heritage sites within proximity of the Project sites. Of these, none were located within the Project footprint. 

1.2.3. Key Identified Impacts 

The impact assessments conducted within the ESIA have identified that as the Project comprises of industrial 
infrastructure comprising HDVC subsea cables and onshore plant which will enable the decommissioning of 
GTG’s, the majority of impacts are expected during the construction phase. The key identified impacts include the 
following: 

• Air Quality: Construction dust and gaseous emissions which would result in impacts upon nearby receptors, 

particularly residential properties at Mirfa and operational workers associated with the adjacent water and 

power complexes at all Project sites. Operational traffic emissions associated with the Project sites are 

expected to be minimal. Largely, operational impacts are considered to be positive due to a reduction in 

emissions resulting from the decommissioning of older, less efficient offshore power generating facilities and 

replacement with more efficient conventional power generating facilities, nuclear and solar generation sources. 

Emissions from emergency back-up generators are expected to be negligible.  

• Marine Water: Impacts to marine water (and sediment) due to Project activities are anticipated to arise from 

construction related works, mainly the potential release of sediments associated with marine dredging and 

other support vessels as well as the potential resuspension of sediments (both non-contaminated and 

potentially contaminated sediments) due to dredging or trenching that can directly (e.g. smothering of habitats 

and species especially sessile organisms) and indirectly (e.g. behavioural changes of marine species and 

other physical or physiological impacts associated with increased turbidity) affect marine features of the areas; 

• Waste Management: Impacts are expected in relation to waste streams arising from the construction and 

operation phase particularly upon the local waste infrastructure and health impacts upon construction workers 

e.g. exposure to harmful waste materials and fire events resulting from inadequate management and storage 

of flammable materials.  The presence of the Project sites (particularly at Mirfa) adjacent to the sensitive marine 

environment also renders the potential for contamination via waste pathways e.g. hazardous solid or liquid 

wastes as a significant impact; 

• Geology, Seismicity, Soil and Groundwater: There is the potential for soil and groundwater contamination 

as a result of construction and operation activities. Due to the proximity of the sensitive marine environment 

containing sensitive habitats, potentially major impacts were predicted prior to the implementation of mitigation 

measures e.g. accidental leaks and spillages, mobilisation of existing contamination or during dewatering 

activities and/or accidental release of effluents; 

• Marine Ecology: Due to the nature of the construction activities involved, i.e., trenching and backfilling, natural 

marine habitats will be lost: extensive areas of seagrass will be temporarily lost whereas some limited areas 
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of coral reefs will be permanently lost. In addition, the trenching and backfilling activities have the potential to 

result in resuspension of sediments that may result in increased sedimentation and turbidity. Other impacts 

considered include direct mortality or injury due to vessel collision risk as well disturbance from noise and 

discharges and releases of potentially hazardous and toxic substances. During operation, it is unlikely that 

significant impacts will arise. Nevertheless, there is the potential for marine fauna behaviour to be affected as 

a result of EMF emissions, although the potential extent of impacts is not well researched and at this stage 

cannot be quantified; 

• Terrestrial Ecology: A number of habitats within the Project footprint will be lost, which includes some habitats 

of construction significance e.g. mangroves, saltmarsh and coastal sabkha. Disturbance and displacement to 

fauna species, particularly avifauna is likely, particularly within saltmarsh habitats at Shuweihat. Due to high 

species density and the semi aquatic and valuable nature of the habitats, any contamination events would be 

difficult to contain; 

• Noise: Construction noise impacts were largely considered to be negligible with the exception of residential 

properties at Mirfa, and construction workers within the Project sites, which are likely to be significant prior to 

the implementation of mitigation measures; 

• Traffic and Transportation: Impacts upon the local traffic network are expected to be minor negative at Mirfa 

and negligible at Shuweihat during construction. A detailed operational assessment relating to traffic levels 

has been scoped out as the predicted impacts were deemed insignificant; 

• Socio-economics: Impacts upon sensitive receptors within the local project areas at Mirfa and Shuweihat 

e,g. residents, businesses and commercial properties are likely during construction due to degradation of local 

conditions relating to air quality, noise and traffic impacts, in addition to potential health and safety issues. In 

regard to impacts upon fishermen activities, due to the extent of fishing areas and the temporary nature of the 

works, the impacts were considered limited with appropriate mitigation measures. In addition, positive impacts 

may result, for example from the increased revenue generated for local businesses dur to the influx of workers; 

• Cultural Heritage and Archaeology: No direct impacts upon known archaeological or cultural heritage sites 

are predicted, although the potential for undiscovered buried artefacts to be present within the Project footprint 

is acknowledged, the disturbance of which could potentially be significant; and 

• Climate Change: Potential impacts resulting from climate change related variations in local conditions e.g. 

flooding events, extreme temperature or sea level rise may damage the Project infrastructure. Positive impacts 

are also predicted however, in relation to the reduction if GHG emissions enabled by the decommissioning of 

older GTG’s and their replacement with cleaner, lower carbon, electricity sources. 
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1.2.4. Cumulative Impacts 

The potential for cumulative impacts is limited as few sensitive receptors are present within the local area other 
than a small number of residential properties at Mirfa. The key cumulative impacts identified as part of the study 
include: 

• During construction: 

− Potential Type 1 cumulative effects upon nearby receptors based upon multiple impacts from noise, dust 
and traffic nuisance; 

− Potential Type 2 cumulative effects associated with impacts resulting from the concurrent construction of 
adjacent projects, namely, Project Wave at Mirfa, and Mugharraq Port Masterplan at Shuweihat. For 
example, concurrent construction activities at nearby project sites may amplify a number of impacts such 
as dust generation, gaseous emissions, noise levels and traffic on the local road networks, cumulatively 
resulting in more significant impact levels. 

 

• During operation: 

− No significant cumulative impacts have been predicted during operation. 

1.2.5. Key Mitigation and Monitoring Measures 

The key mitigation measures which have been identified are as follows: 

• In relation to the loss of terrestrial habitats of conservation importance, the following will be undertaken: 

− Avoidance of vegetation clearing during the peak breeding season (April to July) unless a pre-construction 
survey is undertaken just before the clearance work. If any active nests are present, these cannot be disturbed 
and these areas must be protected, with a 300m stand-off until such time as the nest is no longer active. Once 
surveys by a qualified ecologist have confirmed that the nests are no longer active, these trees can also be 
cleared (subject to the necessary Authority permits being in place) and these areas will be considered to be 
clear for the remainder of the construction phase and no further restrictions would apply; 

− Restoration of the mudflats and saltmarshes that may be impacted; 
− The Project Company will appoint a qualified ecologist and landscape contractor to develop a Mangrove 

Planting and Management Plan (MPMP) for the area adjacent to Shuweihat in accordance with EAD 
requirements. This will include specific details of: 

- Area of mangrove loss and estimated number of individuals; 
- Proposed compensation site; 
- Proposed method of compensation – presumed at this stage to be planting of mangrove seedlings 

at a ration of 2:1 for the number of mangrove individuals lost; 
- Methodology for site preparation and planting; 
- Requirements for management and replacement during establishment phase; and 
- Long-term management and monitoring requirements. 

 
• In relation to marine ecology, the following will be undertaken: 

− The design will take account of the adjacent sensitive receptors, particularly within the marine offshore 
and intertidal environment, and will ensure that impacts are avoided (where possible) and minimised; 

− Avoid the use of the South Disposal Area (wherever possible) as this will significantly reduce the direct 
loss of seagrass; 

− Enable further optimisation of the dredge trenching and floatation channel design and the construction 
methodology where possible to reduce the amount of required dredging wherever possible; 

− A Dredging Management Plan (DMP) shall be developed by the EPC Contractor as part of the CESMP; 
− Installation of Type IV silt curtain between source of plume and critical habitat receptors. Silt curtains 

should be deployed to protect sensitive receptor in the area; 
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− Strict adherence to mitigations relating to a dedicated on board Marine Mammal and Reptile Observer 
(MMRO) and application of JNCC protocols during encounters with marine mammals and turtles 

− For Route 1 where the route is located within the MMBR boundary and transition zone as well as works 
associated with the floatation / dredged channel, it is recommended that the EPC construction programme 
consider limiting and reducing, where feasible, works during the following periods: 

- Dugong birthing / calving periods of pre-winter and post winter (October to November and March 
to April); and 

- Heightened spawning season of important fish species (March to July (as per Marine Environment 
Research Centre of MoCCAE)); 

− If feasible, construction work to not occur at the landfall areas during the turtle nesting season (April to 
June). If not feasible, a hatching and nesting survey shall be undertaken during the turtle nesting season 
(April to June 2023) to confirm the likely absence of turtle nesting in the landfall areas;  

− The Project Company will appoint a qualified marine biologist to develop a Biodiversity Action Plan (BAP), 
which will be developed to achieve a net biodiversity gain. The BAP will include the following as a 
minimum: 

- Proposed methods to relocate healthy corals from the dredged corridors to adjacent areas suitable 
to act as receptor sites; 

- Proposed methods to reinstate the dredged corridor to enable the recolonisation of seagrass beds; 
- Allow natural seagrass seeding to occur post construction; 
- Proposed methods for extended monitoring of the natural re-establishment of seagrass beds, with 

potential trigger values for further targeted interventions if re-establishment is less successful than 
anticipated; 

- Additional actions to provide a net biodiversity gain, such as the placement of reef forming 
structures within the Project site;  

- Additional actions to provide a net biodiversity gain, where appropriate;  
- A long-term management plan; and 
- A long-term biodiversity monitoring and evaluation program. 

 

The majority of significant or potentially significant impacts relate to the construction phase and therefore, a 
detailed Construction Environmental and Social Management Plan (CESMP) will be prepared based upon the 
identified mitigation measures set out within this ESIA by the construction contractor(s), which includes the 
following detailed control plans: 

• Dust control plan; 

• Marine works / sedimentation control plan; 

• Dredging control plan including a Dredging Management Plan (DMP) to be attached with the CESMP; 

• Dewatering control plan; 

• Contamination control plan; 

• Spill control plan; 

• Site waste management plan; 

• Erosion control plan; 

• Noise control plan;  

• Biodiversity management plan for terrestrial and marine environments;  

• Archaeological chance finds procedure;  

• Stakeholder engagement plan, to ensure that affected residents are consulted; and 

• A monitoring programme for each of the above; 
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Due to the sensitivity of the surrounding environment, particularly the marine environment and associated habitats, 
it is also recommended to prepare an Operational Environmental and Social Management Plan (OESMP) to ensure 
the effective management of all Project components. 

Key monitoring recommendations include the following: 

• Daily visual dust monitoring during construction; 

• Baseline noise measurements should be undertaken at the nearest receptor location off site (boundary of the 

property located 90m from Project site boundary at Mirfa) to understand the existing noise environment; 

• Noise monitoring should then be carried out at the nearest sensitive receptors during critical periods of 

construction in order to identify non-compliance with UAE and IFC allowable noise limits and the need for 

additional noise control measures; 

• Implementation of an archaeological watching brief during ground clearance and earthworks; 

• Monitoring and auditing of all waste streams generated;  

• Monitoring plan for the repropagation of mangrove trees lost and for restoration of mudflats and saltmarshes, 

to include fixed point photography to show succession of habitats, and biannual flora and fauna surveys to 

determine colonisation levels; 

• Establishment of a community complaints procedure and grievance mechanism for construction workers; and 

• Marine water monitoring: both in situ and continuous in-situ water sampling to ensure that sedimentation levels 

do not exceed established thresholds, ex situ analysis of water samples and sediment quality monitoring; 

• Marine ecology: in addition to the water quality monitoring described above the following will be undertaken: 

− DDV / ROV inspection of seagrass and coral habitat near trenching activities to ensure siltation is 
contained; 

− Census (DDV / ROV) conducted to ascertain species composition; and 
− Marine Mammal and Reptile Observer (MMRO) personnel on board during construction phase to 

minimise the potential for vessel collisions with marine fauna. 

1.2.6. Residual impacts 

Following the implementation of all recommended mitigation and monitoring measures, all impacts including 
cumulative impacts will be reduced to acceptable significance (negligible to moderate negative). Table 1-1 provides 
an overview of the impact significance identified for this Project prior and after mitigation and monitoring measures.  

Table 1-1: Residual impacts summary  

Environmental Component 
Impact Significance Prior to 

Mitigation Measures 
Impact Significance After 

Mitigation (Residual Impacts) 

Construction Phase 

Air Quality Minor to Major negative Minor negative 

Marine Water Minor to Moderate negative Minor negative 

Waste Management Negligible to Major negative Negligible to Minor negative 
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Environmental Component 
Impact Significance Prior to 

Mitigation Measures 
Impact Significance After 

Mitigation (Residual Impacts) 

Soil and Groundwater Minor to Major negative Negligible to Minor negative 

Marine Ecology Negligible to Major negative Negligible to Moderate negative 

Terrestrial Ecology Negligible to Major negative Negligible to Minor negative 

Noise Negligible to Major negative Negligible to Minor negative 

Traffic and Transportation Negligible to Minor negative  Negligible  

Socio-economic Negligible to Major Negative 
Negligible to Minor negative and 

Minor positive 

Cultural Heritage & Archaeology Negligible to Major negative Negligible to Minor negative 

Climate Change Moderate negative Minor negative  

Operation Phase 

Air Quality Negligible and Major positive Negligible and Major positive 

Marine Water No Change No Change 

Waste Management Negligible to Major negative Negligible to Minor negative 

Soil and Groundwater Moderate to Major negative Minor negative 

Marine Ecology 
Moderate negative and Major 

positive 
Minor negative and Major positive 

Terrestrial Ecology No Change No Change 

Noise Negligible  Negligible 

Traffic and Transportation Negligible  Negligible  

Socio-economic Negligible to Major negative Negligible and Minor positive 

Cultural Heritage & Archaeology Negligible Negligible 

Climate Change 
Moderate negative and Major 

positive 
Minor negative and Major positive 
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1.2.7. Project Advantages and Disadvantages 

1.2.7.1. Project Advantages 

Currently all operating companies in the Abu Dhabi offshore area (ADNOC Offshore, ADNOC LNG, BUNDUQ, 
ADOC and Total ABK) manage their electrical power requirements locally and independently using gas turbine 
generators (GTGs). The electrical power requirement for sustained production and future development plans will 
substantially increase. Moreover, the existing GTGs will expire through their duration of use and can raise 
environmental concerns as well as concerns towards the economic impacts of maintenance.  

The Project is therefore being developed by ADNOC to provide an alternative source of power for offshore facilities, 
which will replace the existing GTG power sources with electricity generated on the mainland, which will include 
renewable sources, thereby ensuring that operational carbon emissions are reduced and that future operational 
demand requirements can be met.  

This Project is expected to result in both economic and sustainability benefits to Abu Dhabi Emirate in terms of oil 
and gas activities and capabilities through reducing energy demands and associated maintenance costs, in 
addition to reducing the existing carbon footprint associated with the electrical power requirements for offshore 
activities. These objectives strongly align with the demonstrable and ongoing efforts made towards climate change 
and carbon footprint reduction underway within the UAE. 

Given the substantial national focus placed upon addressing climate change drivers and moving the country 
towards a greener and more sustainable future, the Project can be considered to be contributing to this goal in a 
positive way, through enabling and facilitating greener electricity sources to be used and creating the opportunity 
to reduce carbon emissions associated with offshore oil and gas activities.  

1.2.7.2. Project Disadvantages 

Disadvantages associated with the Project relate to the sensitive nature of the marine environment through which 
the cable routes will traverse. The expected impacts resulting from construction activities associated with trenching, 
cable laying and backfilling, prior to the implementation of mitigation measures, may be significant.  
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2. INTRODUCTION  

2.1. Project Title and Project Proponent 

Project Name Project Lightning (referred to as ‘the Project’ throughout this report) 

Project Proponent Abu Dhabi National Oil Company (ADNOC) 

Project Developers 
Consortium of Electricité de France (EDF), Korea Electric Power 
Corporation (KEPCO) and Kyuden International Corporation (KIC) 

Project Contractors 
Consortium of Jan De Nul Dredging Ltd., Abu Dhabi Branch (JDN) 
and Samsung C&T Corporation (SCT) 

Project Type Infrastructure 

EAD DPA Number: DPA2104081 

Project Proponent’s Main Contact:  
Address: 

Email address: 

Tel: 

Abdulla Alhai – Engineer, ADNOC Electrical (Engineering) Team 

ADNOC, PO Box 303, Abu Dhabi, UAE 

amalhai@adnoc.ae 

+971 2 6052138 

 

2.2. ESIA Consultants 

Environmental Consultancy 

Company 

EAD Registration number 

Contact: 

Address: 

 

Telephone: 

Fax: 

Anthesis Middle East (appointed by the Consortium) 
 

EC-00254/15; ECR-433/17 

Simon Pickup – Managing Director 

1605 Metropolis Tower, Business Bay, Dubai, P.O. Box 392563, 
United Arab Emirates 

+971 4 277 8007 

+971 4 277 8006 
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The individual team members responsible for the preparation of this ESIA are set out within Table 2-1 below. 

Table 2-1: ESIA technical team members 

Team Member Company Role Scope 

Simon Pickup Anthesis Project Director 
ESIA Review and Site 

Surveyor 

Apolline Boudier Anthesis Project Manager ESIA Review and Reporting 

Anna Blackwell Anthesis Assistant Project Manager ESIA Reporting 

Adrian Hudson Anthesis 
Principal Terrestrial 

Ecologist 

ESIA Terrestrial Ecology 
Reporting and Terrestrial 

Ecology Surveyor 

Nesma Othman Anthesis Project Team Support ESIA Reporting 

Greg Ashcroft WKC Marine Expert 
Marine Hydrodynamic 

Modelling, Marine Ecology and 
Water Quality Reviewer 

Ray Visitacion WKC Marine Expert 
Marine Surveyor and Marine 

Ecology Reporting 

Ravel Barnard WKC Marine Expert 
Marine Hydrodynamic 

Modelling and Marine Water & 
Sediment Reporting 

 

Additionally, it should be noted that the ESIA includes data that were collected prior the start of the ESIA process. 
All data included in this ESIA are summarised in Table 2-2 below and further detailed in Section 2.4.2. 

Table 2-2: Data collection from Others 

Company Role Scope Data Period 

Fugro Marine Experts Marine surveyors 2020 

Mott MacDonald Environmental Consultant 
Environmental Scoping and Gap Analysis, 

Hydrodynamic Modelling, 
2020-2021 

Nautica Environmental Consultant 
Soil and groundwater sampling, noise 

monitoring and terrestrial ecology surveys 
2021 

Dome Environmental Consultant 
EIA Scoping Report Satah & Arzanah 

Island 
2012-2016 

Blue Sea Environmental Consultant Environmental Baseline Survey 2009 
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2.3. Project Description and Rationale 

2.3.1. Project Description  

The Project involves the provision of high voltage sub-sea transmission cables to supply power from the Abu Dhabi 
utility grid network from Abu Dhabi Transmission and Dispatch Company (TRANSCO) to the Abu Dhabi offshore 
oil and gas facilities, operated by ADNOC, with connections to Das Island and Al Ghallan Island.  

The Project is being developed by ADNOC to provide an alternative source of power for offshore facilities, which 
will replace the existing offshore power generation sources with electricity generated on the mainland. This 
development is therefore expected to reduce the carbon footprint of ADNOC’s offshore operations by more than 
30%, which would be a significant contribution to Abu Dhabi and the UAE’s carbon emissions targets.  

The power supply will consist of the following cable routes: 

• Route 1 – Mirfa to Al Ghallan Island: two high voltage direct current (HVDC) sub-sea transmission cables 

and a fibre-optic (FO) cable (bundled together) will be linking to the supply power via a converter station from 

the Al Mirfa Power & Water Complex to the Al Ghallan artificial island;  

• Route 2 – Shuweihat to Das Island: Two HVDC sub-sea transmission cables, two FO cables and one Metallic 

Return Cable (MRC) will be linking to the supply power via a converter station from Al Shuweihat Power & 

Water Complex to Das artificial island.  

In addition to the cable routes, the Project includes the onshore tie-ins with the TRANSCO networks within existing 
substations within both Al Mirfa Power & Water Complex and Al Shuweihat Power & Water Complex. 

The proposed routes and Project location overview are illustrated below in Figure 2-1. 

The Project will be developed on a build, own, operate, transfer (“BOOT”) basis. The consortium of EDF, KEPCO 
and KIC will create a Project Company with ADNOC and Abu Dhabi Power Company (ADPC) where the owners 
of the future company will consist of ADNOC (30%), ADPC (30%) and the consortium EDF/KEPCO/KIC (40%). 
The Project Company will start the design of the facilities immediately after financial close with a commercial 
operation target scheduled from Q4-2024 for Route 2 (Shuweihat to Das Island) and Q1-2025 for Route 1 (Mirfa 
to Al Ghallan Island). 

The appointed Engineering, Procurement and Construction (EPC) Contractor is a consortium between Jan De Nul 
Dredging Ltd., Abu Dhabi Branch (JDN) and Samsung C&T Corporation (SCT). SCT will be responsible for the 
construction and installation of converter buildings and equipment, whilst JDN will be responsible for all cable 
installation, dredging, backfilling and cable protection works, both onshore and offshore.  

An overview of the Project cable routes locations are detailed as follows:  

• Route 1 – Mirfa to Al Ghallan Island: The cables (two HVDC & one FO) will originate at the Mirfa substation 

within the Al Mirfa Power & Water Complex located approximately 110km south-west of Abu Dhabi city. The 

surrounding area predominantly features open desert, with residential housing located to the south-east of the 

Project site and approximately 5km to the east is located Mirfa Hotel and Mirfa Harbour. The cables will reach 

Al Ghallan Island located within the Zakum Oil Field approximately 80km north of Mirfa; and 
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• Route 2 – Shuweihat to Das Island: The cables (three HVDC & one FO) will connect from the Shuweihat 

substation within Al Shuweihat Power & Water Complex, located approximately 190km to the south-west of 

Abu Dhabi city. The surrounding areas are predominantly open desert, with the town of Al Ruwais situated 

approximately 8km to the south-east. Das Island is located approximately 110km north of Al Shuweihat Power 

& Water Complex and is inhabited by over 5,000 people working in the oil and gas industry. 
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Figure 2-1: Project location overview 
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2.3.2. Project Rationale  

Currently all operating companies in the Abu Dhabi offshore area (ADNOC Offshore, ADNOC LNG, BUNDUQ, 
ADOC and Total ABK) manage their electrical power requirements locally and independently using gas turbine 
generators (GTGs). The electrical power requirement for sustained production and future development plans will 
substantially increase. Moreover, the existing GTGs will expire through their duration of use and can raise 
environmental concerns as well as concerns towards the economic impacts of maintenance.  

The Project is therefore being developed by ADNOC to provide an alternative source of power for offshore facilities, 
which will replace the existing GTG power sources with electricity generated on the mainland, which will include 
renewable sources, thereby ensuring that operational carbon emissions are reduced and that future operational 
demand requirements can be met.  

This Project is expected to result in both economic and sustainability benefits to Abu Dhabi Emirate in terms of oil 
and gas activities and capabilities through reducing energy demands and associated maintenance costs, in 
addition to reducing the existing carbon footprint associated with the electrical power requirements for offshore 
activities. These objectives strongly align with the demonstrable and ongoing efforts made towards climate change 
and carbon footprint reduction underway within the UAE, described further in Section 4.1. 

Given the substantial national focus placed upon addressing climate change drivers and moving the country 
towards a greener and more sustainable future, the Project can be considered to provide a significant contribution 
to this goal, through enabling and facilitating greener electricity sources to be used and creating the opportunity to 
reduce carbon emissions associated with offshore oil and gas activities.  

2.4. Justification and Chronology for the Development of the ESIA 
Report 

2.4.1. Overview 

Project Lightning has been registered via an Environmental Permit Application (EPA) with the EAD under the 
following reference: DPA2104081. 

At the Project inception, a number of baseline studies were commissioned by ADNOC and undertaken by Mott 
MacDonald, Fugro and Nautica in support of Project Lightning, which are listed below in Section 2.4.2.  

Anthesis has undertaken a review of these documents, and specifically the Gap Analysis Report prepared by Mott 
MacDonald in April 2021 (AD41-90.0/27/26-G-25301, Rev. 02) which identifies the existing and relevant baseline 
information available and subsequently areas where data is lacking. It is understood that the Gap Analysis Report 
has been accepted and approved by EAD with comments and is to be considered as the Terms of Reference 
(ToR) for Project Lightning.  

Following Anthesis appointment, a number of tasks were completed which included the following: a review of the 
Gap Analysis Report, a meeting with EAD held on the 21st September 2021 (Minutes of Meeting (MoM) presented 
in Appendix 6.1) and the submission of a Scoping Letter document issued to EAD on the 27th September 2021 
(Ref:210923/EAD/1176/1 – shown in  

Appendix 4.1). The purpose of the Scoping Letter was to provide responses to EAD comments on the Gap 
Analysis Report, which are set out below in Section 2.4.3.1, and to provide a clear methodology for the ESIA 
baseline surveys and impact assessment studies.  

The Scoping Letter was subsequently reviewed and approved by EAD with comments which were received on the 
21st and 24th November 2021 (email exchanges presented in Appendix 6.2). Another meeting was held with EAD 
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on the 29th November 2021 (MoM presented in Appendix 6.3) to discuss and receive clarifications on the received 
comments. The responses to EAD comments on the Scoping Letter are presented in Section 2.4.3.2 below. 

On the 16th March 2022, another meeting with EAD (MoM presented in Appendix 6.4) was held with the intent for 
Anthesis to: 

• present the positive changes which have been made in relation to the cable routes for the nearshore areas for 

both routes in order to reduce and/or avoid impacts upon critical and sensitive marine habitats; 

• provide an overview of expected offshore construction activities and identify the locations and capacity of the 

expected offshore disposal areas; and 

• present the change in cable routes near Al Ghallan Island. 

Following the meeting, EAD issued the following comments on the 8th April 2022 (e-mail copy provided in 
Appendix 6.5): 

“A- In reference to slide 11 which discuss the Das route at the nearshore area (Shuwiehat PDP) it is believed 

that the company can avoid the impacts on fringing coral reef by: 

1- applying HDD method with possibility of minor shifting  

2- make more detail investigation of the area and define the location of the gaps among coral reef to make it 

the selected bath. 

B- 03 Construction Overview and Disposal Area:  

1- the required dredging for the project is massive comparing to the direct footprint especially when we 

include the sloped sides. This cannot be approved and the project footprint must be limited to the cable 

itself. 

2- no offshore disposal, all disposal areas mut be onshore especially the project is in proximity of the land. 

Even if offshore disposal area going to be approved but an HDM study must be provided to make sure no 

impacts on the Marawah Protected area and the critical habitat in the region.” 

An initial response was issued to EAD on the 12th April 2022 (Refer to Appendix 6.6) and a clarification call with 
EAD was held on the 13th April 2022 (MoM presented in Appendix 6.7). Following the clarification call and further 
workshop with all relevant stakeholders, a final response was issued to EAD on the 28th April 2022 (Refer to 
Appendix 6.8). 

Note that all revised route options identified for the Project are presented in Chapter 6: Project Alternatives. 

2.4.2. Previous Project Specific Baseline Surveys 

As described above, a number of previous environmental baseline studies were completed for the Project. 

The baseline studies undertaken by Mott MacDonald are listed as follows: 

• Environmental Screening Report (Mott MacDonald, June 2020) (3);  

• Gap Analysis Report (Mott MacDonald, March 2021) (4);  

• Ecosystem Services Assessment (Mott MacDonald, April 2021) (5);  

• Dredging Management Plan Framework (Mott MacDonald, May 2021) (6); 

• Hydrodynamic and Sediment Dispersion Modelling (Mott MacDonald, May 2021) (7); 

• Critical Habitat Assessment (Mott MacDonald, May 2021) (8);  

• Framework Biodiversity Action Plan (Mott MacDonald, May 2021) (9);  
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• Framework Compensation Plan (Mott MacDonald, May 2020) (10); and 

• Marine Impact Assessment (Mott MacDonald, June 2021) (11). 

Additionally, Nautica, on behalf of Mott MacDonald, completed baseline studies to identify the terrestrial ecology, 
soil and groundwater and noise conditions at Mirfa, Shuweihat and Das Island. The baseline studies are listed as 
follows: 

• Mirfa Landfall Terrestrial Ecology Report (Nautica September 2021) (12); 

• Shuweihat Landfall Terrestrial Ecology Report (Nautica September 2021) (13); and 

• Das Island Landfall Terrestrial Ecology Report (Nautica September 2021) (14). 

Furthermore, the following baseline studies have been undertaken by Fugro in relation to metocean, bathymetric 
and environmental baseline data: 

• Environmental Baseline Survey Results Report Route 1 Rev 04 (Fugro, 2020) (15); 

• Environmental Baseline Survey Results Report Route 2 Rev 04 (Fugro, 2020) (16); 

• Weather Report – Statistical Report Eastern Route (Route 1) Location North (Fugro, 2020) (17); 

• Weather Report – Statistical Report Eastern Route (Route 1) Location South (Fugro, 2020) (18); 

• Environmental Baseline Survey Results Report – Route 1 E-0395-Document Rev 4 (Fugro, 2020) (19); 

• Environmental Baseline Survey Results Report – Route 2 E-0395-Lightning Project Rev 02 (Fugro, 2020a) 

(20); 

• Geophysical Survey Report – Cable Route 1A from Mirfa Landfall to Lower Zakum Island G Rev 02 (Fugro, 

2020c) (21); 

• Weather Report – Statistical Report Eastern Route (Route 1) Location North A (Fugro, 2020d) (22); 

• Weather Report – Statistical Report Eastern Route (Route 1) Location South (Fugro, 2020e) (23); 

• Weather Report – Statistical Report Eastern Route (Route 2) Location North (Fugro, 2020f) (24); 

• Weather Report – Statistical Report Eastern Route (Route 2) Location South (Fugro, 2020g) (25); 

• Geophysical Survey Report – Cable Route 1-A from Mirfa to Landfall to Lower Zakum Island G (Fugro, 2020h) 

(26) 

• Geophysical Survey Report – Cable Route 1B from Mirfa to Landfall to Lower Zakum Island G (Fugro, 2020i) 

(27); 

• Geophysical Survey Report – Cable Route 2 from Shuweihat to Landfall to Das (Fugro, 2020j) (28); 

• Geophysical Survey Report – Cable Route 2A from Shuweihat to Landfall to Das (Fugro, 2020k) (Ref: AD41-

457-G-24200-01 (MRU093-V06-Route-2B) (29); and 

• Geophysical Survey Report – Cable Route 2B from Shuweihat to Landfall to Das (Fugro, 2020l) (30). 

Previously, environmental studies have been undertaken in relation to other projects within the vicinity of the 
Project Lightning area, and whilst now considered to be out of date in terms of data relevance, these have also 
been considered and reviewed within the preparation process of this ESIA. These studies are as follows: 

• Feed Services for Hail and Ghasha Development, Front End Engineering Design – Environmental Impact 

Assessment (EIA) Offshore, (Bechtel, April 2020) (31); 
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• Environmental Baseline Study, ADMA-OPCO’s Existing Facilities – Zakum Oil Field (Blue Sea Environmental 

Consultants, February 2011) (32); and 

• Das Island Environmental Baseline Survey (Blue sea, 2009) (33). 

2.4.3. EAD Approval and Comments on Scoping Documents 

2.4.3.1. Mott MacDonald Gap Analysis Report 

A Gap Analysis Report was prepared by Mott MacDonald in April 2021 (34). This document was accepted by the 
EAD as a Terms of Reference for the subsequent ESIA. The EAD provided a series of comments in relation to the 
Gap Analysis Report. Anthesis provided the following responses below in Table 2-3 within our Scoping Letter.  

These comments and responses have been considered and integrated within this ESIA. 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

56 
 

 

Table 2-3: Response to EAD Comments on Mott MacDonald Gap Analysis 

EAD Comment 
Anthesis Response submitted as part of the 

Scoping Letter (December 2021) 
Anthesis Response as part of this ESIA (June 

2022) 

The most sensitive path of the Zakum 
cable (Route 1) from Mirfa power 
plant passes through the MMBR. EIA 
must address (a) why a deviated 
route cannot be considered, (b) 
seasonality, duration etc. of the 
operational aspect of the Project for 
the MMBR patch of the route, (c) 
impact of the Project within and 
outside of the MMBR. 

Noted and agreed. Consultations will be 
undertaken with ADNOC relating to initial route 
selection and this will be reviewed following the 
results of marine modelling and impact 
assessments and appropriate mitigation 
measures will be presented.  

In regard to point (a), consultations between the 
Project Proponent (ADNOC), the developers 
(consortium EDF/KEPCO/KIC), the EPC Contractor 
(consortium JDN and SCT) and Anthesis were 
undertaken on a regular basis in order to find 
solutions to avoid sensitive areas to meet IFC 
standards requirements and to ensure EAD approval 
of the cable routes.  

Due to the Project time constraint, Anthesis proposed 
to undertake a remote sensing survey completed via 
processing aerial imagery to determine the location 
of sensitive and critical marine habitats near the 
cable routes in advance of the marine surveys. This 
allowed to re-route the cables to avoid impacts on 
critical and sensitive habitats. A full description of the 
options considered and the entire re-routing process 
is detailed in Chapter 6 and is also presented in the 
MoM from the 16th March 2022 meeting with EAD 
(Appendix 6.4). 

Following the results of the marine surveys and 
marine modelling exercise presented in Section 5.2 
and Section 5.5, it is concluded that the revised 
routes have reduced significantly impacts upon 
sensitive receptors and additionally, appropriate 
mitigation, monitoring and compensation measures 
have been presented in this ESIA to minimise the 
residual impacts significance. 

In regard to point (b) and (c), as mentioned above, 
Section 5.2 and Section 5.5 present a number of 
mitigation, monitoring and compensation measures 
to reduce impacts upon sensitive areas, including the 
Marawah Marine Biosphere Reserve (MMBR). 
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EAD Comment 
Anthesis Response submitted as part of the 

Scoping Letter (December 2021) 
Anthesis Response as part of this ESIA (June 

2022) 

Please review and follow the EAD 
TGD for hydrodynamic modelling 
(EAD-EQ-PR-TG-13) and TGD for 
Dredging and Reclamation in Abu 
Dhabi Emirate (EAD-EQ-PR-TG-12). 

Both TGDs can be found on: 
https://eservices.ead.ae/en/web/gue
st/info-center 

Noted. WKC are very familiar with undertaking 
hydrodynamic modelling and associated 
assessments within Abu Dhabi Emirate and will 
incorporate all requirements specified within these 
documents.  

Please refer to Section 5.2 and Appendix 2.1 which 
presents in detail the methodology used for the 
marine modelling exercises. 

The bathymetry survey is required to 
calibrate and validate the HDM and 
the bathymetry should cover the edge 
of the maximum potential impacts 
(worst case scenario(s)) of sediments 
dispersion during dredging and 
reclamation.  

Noted. This will be included within the bathymetry 
data collection process.  

Please refer to Section 5.2 and Appendix 2.1 which 
presents in detail the methodology used for the 
marine modelling exercises. It should also be noted 
that bathymetry surveys were already undertaken by 
Fugro for the Project inception which were prior to 
this ESIA process.  

2 ADCPs must be installed in parallel 
for 15 days minimum for each route.  

Please note that only one marine model will be 
developed covering both routes simultaneously. 
We therefore propose to install one ADCP for 
each route only (2 in total), for 15 days. It is 
proposed that it will not be necessary to install two 
per route since one overarching model will be 
developed to cover the entire Project area i.e. both 
cable routes, and as such it is considered that 2 
ADCPs to cover the wider Project area will be 
sufficient. 

Post submission of the Scoping Letter: EAD 
requested two ADCPs per route and therefore a 
total of four ADCPs were deployed for the Project. 

As requested by EAD, four ADCPs were deployed for 
the Project. Results of the ADCPs is presented in 
Section 5.2 and Appendix 2.1. 

Animation videos for the model must 
be provided 

Noted. These will be provided.  

The animation videos are submitted to EAD as part 
of the ESIA submission. Additionally, images from 
the animation videos have been extracted which are 
presented in Appendix 2.1 and Section 5.2. 

https://eservices.ead.ae/en/web/guest/info-center
https://eservices.ead.ae/en/web/guest/info-center
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EAD Comment 
Anthesis Response submitted as part of the 

Scoping Letter (December 2021) 
Anthesis Response as part of this ESIA (June 

2022) 

The mesh growth rate should not 
exceed 10% to make sure it works 
efficiently.  

Agreed. However, please note that mesh growth 
rate restriction of 10% is not applicable for flexible 
mesh models. This will be explained within the 
report. However, please note the below: 

During initial hydrodynamic simulation testing, the 
mesh size is varied in order to ensure model 
stability and accuracy. Once the model is proved 
to be stable, the mesh size is reduced to conclude 
if accuracy is improved by reducing the mesh size. 
WKC generally follows DHI guidelines on limiting 
scaling between mesh transitions by a factor of 4 
to 101. This factor has been recommended to 
ensure mathematical stability for MIKE software 
specifically.  

‘Mesh growth size’ is approached differently in 
different software. These other software 
(e.g. Delft3D) will require a different approach to 
mesh generation to ensure stability considering 
the different mathematics within the software. The 
EAD guidance specifies ‘a maximum growth rate 
of 10% in the mesh size’, however, using MIKE 
stability can be achieved outside of these bounds. 
This rate appears to match the default used in 
Delft2.  

Although, please note that WKC only uses DHI’s 
MIKE modelling suite.  

Please refer to Section 5.2 and Appendix 2.1 which 
presents in detail the methodology used for the 
marine modelling exercises. 

The sensitivity test for the mesh size 
must be provided. 

Please see response above.  
Please refer to Section 5.2 and Appendix 2.1 which 
presents in detail the methodology used for the 
marine modelling exercises. 

 
1 manuals.mikepoweredbydhi.help/2017/General/Mesh_Generator_Step_by_Step.pdf 
2 content.oss.deltares.nl/delft3d/manuals/RGFGRID_User_Manual.pdf 

https://content.oss.deltares.nl/delft3d/manuals/RGFGRID_User_Manual.pdf
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2.4.3.2. Anthesis Scoping Letter 

Whilst the Gap Analysis Report defined where additional data need to be collected and which impact assessments 
will be required, it did not provide detail on the actual approaches to be adopted as part of the ESIA. Anthesis 
therefore prepared a Scoping Letter document to supplement the Gap Analysis Report with the intention of 
providing EAD with: 

• A detailed methodology for baseline investigations as identified within the Gap Analysis Report; and 

• A detailed methodology for impact assessments identified within the Gap Analysis Report. 

A meeting between EAD, the Sponsors, Mott MacDonald and Anthesis was held on 21st September 2021 (MoM 
can be found within Appendix 6.1) with the intention of obtaining initial EAD feedback on the methodologies set 
out within the Scoping Letter to ensure that all parties fully agree with the scope which will ultimately be 
implemented as part of this ESIA. Following the meeting, Anthesis finalised the Scoping Letter following comments 
received from EAD and formally issued the document on the 27th September 2021 (Ref:210923/EAD/1176/1). The 
Scoping Letter was subsequently reviewed and approved by EAD with comments which were received on the 21st 
and 24th November 2021 (email exchanges presented in Appendix 6.2). Another meeting was held with EAD on 
the 29th November 2021 (MoM presented in Appendix 6.3) to discuss and receive clarifications on the received 
comments.  

The Scoping Letter, which is provided in  

Appendix 4.1, is therefore considered, in conjunction with the Gap Analysis Report prepared by Mott MacDonald 
( 

Appendix 4.2), as the approved scoping document which has been used to inform the baseline surveys and 
subsequent assessments presented within this ESIA.  

The EAD comments and Anthesis response are presented in Table 2-4 below. 
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Table 2-4: Response to EAD Comments on Anthesis Scoping Letter 

No. EAD Comment Anthesis Response as part of this ESIA (June 2022) 

Marine Environment: 

1.  
Area where pipeline will be extended is critical habitat 
mainly for dugong mothers and their calves.  

Please refer to Section 5.5 which presents the results of the marine 
baseline survey and assess the impacts upon dugongs. Pipeline route has 
been altered to avoid critical habitat where possible and mitigation is applied 
to minimise the extent of impact to seagrass habitat. In addition, where 
practicable, work will be restricted during sensitive months. This is 
described in Section 5.5.3.2.1.   

2.  
The area includes healthy seagrass which is crucial for 
dugong and green sea turtles feeding.  

Please refer to Section 5.5 which presents the results of the marine 
baseline survey and assess the impacts upon seagrass. Pipeline route has 
been altered to avoid critical habitat were possible, mitigation is applied to 
minimise the extent of impact to seagrass habitat. In addition, where 
practicable, work will be restricted during sensitive months. This is 
described in Section 5.5.3.2.1.   

3.  

Initial Comment: Any works in the region must take in 
consideration the dugongs, green sea turtles, and the 
sea grass. So that; any works will be prohibited during 
the months Jun, July, and August. 

Revised Comment (Post Meeting Clarification 
(09/12/21) from EAD):  

− The months allowed for work are May, June, July, 
August and September.  

− Months are completely prohibited to work are 
December, January, February and March.  

− The other months (April, October and November) 
must be avoided as marine mammals might be 
available there, depending on temperature. 

Clarifications of the initial EAD comment was made on the 9th December 
2021 as presented in the MoM from the 29th November 2021 meeting with 
EAD (Appendix 6.3) which limits working areas during the months of 
December to March.  

Following the results of the marine surveys, mitigation and monitoring 
measures were presented to ensure reduction of impact upon the sensitive 
marine fauna. Section 5.5 presents the results of the marine baseline 
survey, assess the impacts upon marine fauna and present mitigation, 
monitoring and compensation measures.  

4.  
No dredging is the most preferable techniques for laying 
the cables. Otherwise; the dredging method with 
minimum impact must be used. 

Please refer to Section 4.3 which details the construction methodology 
along the Project route. It should be noted that the cables will required to be 
buried at the Project nearshore areas for technical and safety requirements 
and therefore dredging and backfilling will be required in these areas. For 
the rest of the Project, the majority of the cable will be laid on the bottom of 
the sea and will be protected with rock installations and, where the cable 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

61  

 

No. EAD Comment Anthesis Response as part of this ESIA (June 2022) 

crosses existing cables and/or assets, the cable will be protected by 
concrete mattresses. 

As presented in Chapter 6 and the MoM from the 16th March 2022 meeting 
with EAD (Appendix 6.4), it should be noted that the revised Route 1 (Mirfa 
– Al Ghallan) has minimised the need of floatation / dredged channels within 
the nearshore areas to ensure reduction of impacts. 

5.  
Surveys are required for Dugongs, Green Sea Turtles, 
Seagrass species composition and distribution, and 
marine invertebrates.  

Seagrass and fish: As per Item 2 of the MoM from the 29th November 2021 
meeting with EAD (Appendix 6.3), the methodology to identify seagrass, 
macroalgae and fish species, composition and distribution was discussed 
and approved by EAD.  

Marine Mammals and Reptiles: As per Item 3 of the MoM from the 29th 
November 2021 meeting with EAD (Appendix 6.3), the methodology to 
identify the presence of marine mammals and reptiles was discussed and 
approved by EAD. 

Marine Invertebrates: As per Item 4 of the MoM from the 29th November 
2021 meeting with EAD (Appendix 6.3), the methodology to identify and 
analyse the species of marine invertebrates was discussed and approved 
by EAD. 

The methodology of the marine surveys is also presented in Section 5.5 
and in Appendix 2.2 to Appendix 2.4. 

6.  
As we agreed earlier, 2 ADCPs to be installed for each 
site. 

As requested by EAD, four ADCPs were deployed for the Project. Results 
of the ADCPs is presented in Section 5.2 and Appendix 2.1. 

Terrestrial Environment: 

7.  Agreed as it is in the submitted scope of work. Noted. The terrestrial environment is discussed in Section 5.6. 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

62 
 

 

2.5. ESIA Compliance 

This ESIA has been prepared in accordance with, and with the aim of obtaining approvals from, the EAD, although 
consideration has also been taken in terms of ADNOC’s HSE Division requirements, which include a number of 
Codes of Practice procedures, the most pertinent of which are listed within Section 3.4. 

Clause 3.3 of ADNOC Code of Practice on Environmental Protection: Environmental Impact Assessment (ADNOC 
COPV2-01) states the following: 

“In certain cases, the EIA process may need to be conducted with the involvement of external regulators, such 

as EAD. This situation arises where an ADNOC Group project is planned at a location that is outside the 

Concession Area or where a project is a joint one between an ADNOC Group Company and a non-ADNOC 

Group Company.  

In either of these cases, the EAD EIA procedure, requirements and process shall be strictly followed. EIA 

Report shall be prepared in EAD format and submitted to ADNOC GHSE unit for their review and onward 

submission to EAD”.  

This ESIA has therefore been prepared in accordance with the requirements set out within EAD Technical 
Guidance Document for Environmental Impact Assessment (EIA), April 2014 (EAD-EQ-PCE-TG-02). 

The ESIA has also been developed to demonstrate compliance with IFC Performance Standards and EHS 
Guidelines, Equator Principles and other recognised International Best Practice Guidelines, in order to meet with 
the requirements of: 

• Japanese Bank for International Cooperation (JBIC); and 

• Korea Export Import Bank (KEXIM). 

Finally, the Abu Dhabi Department of Culture and Tourism (DCT) was consulted in relation to determining and 
considering the potential for presence of archaeological or cultural heritage artefacts which may be impacted as a 
result of the Project and ensuring that any resources present are protected. A separate NOC will then be submitted 
independently of the ESIA process by the Project Owner. The results of the NOC will be provided and incorporated 
within the CESMP, including site-specific mitigation measures which will be required to be implemented 
accordingly. 
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3. LEGAL FRAMEWORK AND STANDARDS 

3.1. Legislation  

3.1.1. Regulatory Framework in the United Arab Emirates 

Federal Law No. (24) of 1999, Protection and Development of Environment is the key environmental law within the 
UAE. This law broadly outlines environmental protection across different environmental aspects (such as marine 
pollution, chemical materials, hazardous wastes and air pollution) and outlines the requirement for adequate 
environmental impact assessments of projects. The overall aim of Law No. (24) of 1999 is to protect the natural 
environment. The primary tools for achieving the objectives outlined by this law are regulations regarding the 
environmental impact of major projects, environmental monitoring, and protection, natural reserves, hazardous 
substances and compensation issues in case of environmental damage. The law aims to achieve the following 
goals: 

• Protection and conservation of the quality and natural balance of the environment; 

• Control of all forms of pollution and avoidance of any immediate or long-term harmful effects resulting from 

development; 

• Handling of hazardous substances, hazardous wastes and medical waste; 

• Development of natural resources and conservation of biological diversity in the region and the exploitation of 

such resources with consideration of present and future generations; 

• Protection of society, human health and the health of other living creatures from activities and acts that are 

environmentally harmful or impede authorized use of the environmental setting; 

• Protection of the UAE environment from the harmful effects of activities undertaken outside the region of the 

UAE; and 

• Compliance with international and regional conventions ratified or approved by the UAE regarding 

environmental protection, control of pollution and conservation of natural resources. 

In addition to the requirements of Federal Law 24, a number of Executive Regulations deal with specific 
environmental areas, including: 

• Regulation for the Environmental Effects of Installations. This regulation requires an ESIA to be carried out for 

certain projects before an Environmental License to develop and operate the project is issued by the 

Competent Authority; and 

• Regulation for the Protection of the Maritime Environment. This is concerned with the prevention of pollution 

of the marine environment from vessels, land-based sources and offshore platforms. 
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Furthermore, the Executive Guidelines for Federal Law No. (24) for 1999, Concerning Environmental Protection 
and Development, Decree No. (37) of 2001, state the requirement to have a permit for new projects and also states 
that “when analysing the expected environmental reactions, the following elements must be taken into 

consideration when conducting an ESIA:  

a) Any environmental impact on the ecological system that might be affected by the project / activity; and 

b) Any impact on an Area/Place/or building that has an archaeological, amusement, architectural, cultural, 

historical, scientific, or social values, or has other environmental characteristics that form a value for the 

existing or future generations.” 
 

Table 3-1 below details additional Federal laws, which are of potential relevance to the Project. 

Table 3-1: UAE laws & standards 

Legislation Scope 

Federal Law Number 7, 1993 
Establishment of FEA and its 
amendments 

Articles establishing the Federal Environmental Agency as a legal 
entity. 

Federal Law Number 23, 1999 
Protection and Development of 
Marine Resources 

Governs exploitation, protection and development of marine biological 
resources. 

Federal Law Number 9, 1983 UAE 
Hunting Law 

Law regulating the hunting of birds and animals (mammals and 
reptiles). 

Federal Law Number 11, 2002 
Regulation and Control of Trade in 
Endangered Species and Wild Fauna 
and Flora and its Executive Order 

Controls trade in internationally recognized endangered species and 
wild flora and fauna. 

Law No 1, 2002 and its amendment 
by the Federal Law No 20, 1996 
regarding the Regulation and Control 
of the use of Radioactive Sources and 
Protection against their Hazards 

This law aims to control the use of radioactive sources in the UAE and 
control associated hazards. The law stipulates the establishment of the 
Federal Environment Agency which coordinates, controls and develop 
emergency plans at a country level for radioactive sources and 
potential environmental impacts.  

* Note, no radioactive materials will be used during the construction 
phase of the project. 

Ministerial Order (12) 2006, pertaining 
to the protection of Air Quality. 

Establishes the relevant Ambient Air Quality Standards in the UAE for: 
Sulphur dioxide, Nitrogen dioxide, Ozone and Particulate matter less 
than 10m. 

UAE standards EMS 477 / 2006 
The standard composition of the new diesel has been approved by the 
Emirates Standardization and Metrology Agency (EMS 477/2006). 

Ministerial Order Number 12 and the 
Federal Environment Agency’s Noise 
Emission limit values. 

Establishes limits for noise levels within residential areas with light 
traffic, residential areas downtown, industrial areas, commercial areas, 
and residential areas which include some workshops, commercial 
business or residential areas near the highways. 

Ministerial Decision 42 of 2008 
This Ministerial Decision is to ensure that any structure that is to 
undergo demolition must be free of Asbestos Containing Materials 
prior to demolition. 

Ministerial Decision No 32, 1982 This law is concerned with the protection of Health and Safety of 
workers, it contains provisions to ensure that employers take the 
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Legislation Scope 

necessary measures to prevent employees being exposed to risks 
from work related accidents and diseases. 

Law No. (4), 1989 Concerning the establishment of the National Avian Research Centre. 

Law No. (2) 1999 
Pertaining to the protection of environment against abuse of the use of 
insecticides, pesticides and chemical fertilisers. 

3.1.2. Regulatory Framework in Abu Dhabi  

The Competent Authority for environmental affairs in Abu Dhabi Emirate is the Environment Agency – Abu Dhabi 
(EAD). The EAD was established under Local Law No. 4 of 1996, which was then amended by Local Law No. (16) 
of 2005 Pertaining to the Reorganisation of the Abu Dhabi Environment Agency.  

The following legislation, technical guidance and best practice documents are potentially of relevance to the 
Project: 

• Technical Guidance Note TG-003R Standards and Limits for Pollution to Air and Marine Environments, 

Occupational Exposure, Pesticides and Chemical Use which provides the standards and limits of the following: 

− Air emission limits; 
− Maximum limits for air pollutants within working areas; 
− Noise emission limits; 
− Recommended ambient air quality limits; 
− Characteristics of treated industrial wastewaters; and 
− Recommended ambient marine water quality standards.  

 
• Local Law No. (21) of 2005 for Waste Management in Abu Dhabi Emirate sets out responsibilities for the 

Competent Authority, concerned parties and producers of wastes with regards to waste management within 

the Emirate; 

• Permissible Discharge Limits to the Desert (Abu Dhabi National Oil Company), specifies water quality criteria 

for the discharge of water into the desert; 

• Abu Dhabi Specification - Environmental Specification for Soil Contamination (ADS 19/2017); 

• The Ambient Marine Water and Sediments Specifications (AMWSS); identifies the maximum allowable 

concentrations for ambient marine water and sediment samples, which must be analysed on a regular basis 

by an accredited laboratory and results provided to EAD; 

• Law No. (22) 2005, concerning Animal Hunting in the Abu Dhabi Emirate;  

• Law No. (13) 2005, concerning the legislation of Grazing in Abu Dhabi;  

• Emiri Decree No. (10) of 2001 concerning Declaring Marah as a Protected Marine Area; 

• Abu Dhabi Environmental Health & Safety Management System (AD EHSMS). The Abu Dhabi Environment, 

EHSMS has been developed to achieve excellence in the management and protection of the environment, 

health and safety, through a partnership between all government and private sectors to ensure activities within 

Abu Dhabi Emirate are undertaken in a responsible, safe and sustainable manner. 
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3.2. EAD Technical Guidelines 

Technical Guidelines (TGs) and Standard Operating Procedures (SOPs) were revised by the EAD in April 2014; 
including the Technical Guidance Document for Environmental Impact Assessments (EIA) of April 2014 which has 
been referred to as part of the development of this ESIA. Further updates were then made with additional guidance 
documents being published in 2016 and 2018. The following TGs and SOPs documents were referred to prior to 
and during the preparation of this report: 

• Technical Guidance Document for Mangrove Planting Permitting and Management Plan, September 2015 

(EAD-TMBS-TG-01); 

• Permitting of Development and Infrastructure Projects in Abu Dhabi, April 2014 (EAD-EQ-PCE-SOP-02); 

• Technical Guidance Document for Environmental Impact Assessment (EIA), April 2014 (EAD-EQ-PCE-TG-

02); 

• Technical Guidance Document for Terms of Reference (TOR), April 2014 (EAD-EQ-PCE-TG-04); 

• Technical Guidance Document for Construction Environmental Management Plan (CEMP), April 2014 (EAD-

EQ-PCE-TG-05); 

• Technical Guidance Document for Operational Environmental Management Plan (OEMP), April 2014 (EAD-

EQ-PCE-TG-06); 

• Technical Guidance Document for Environmental Action Plan (EAP), April 2014 (EAD-EQ-PCE-TG-08); 

• Technical Guidance Document for Submission of Environmental Applications and Reports, April 2014 (EAD-

EQ-PCE-TG-09); 

• Technical Guidance Document for Environmental Audit Reports, April 2014 (EAD-EQ-PCE-TG-10); 

• Technical Guidance Document for Wastewater and Marine Water Quality Monitoring, April 2014 (EAD-EQ-

PCE-TG-11); 

• Technical Guidance Document for Best Environmental Practices for Construction Environmental Management 

Plans (CEMP BEP), 2018 (EAD-EQ-PR-TG-11); 

• Technical Guidance Document for Dredging and Reclamation in Abu Dhabi Emirate, 2016 (EAD-EQ-PR-TG-

12); 

• Technical Guidance Document for Hydrodynamic Modelling, 2016 (EAD-EQ-PR-TG-13); 

• Technical Guidance Document for Monitoring Reports, April 2014 (EAD-EQ-PCE-TG-13); and 

• Best Management Practices (BMP) Technical Guidance Document for Discharges from Construction 

Activities, April 2014 (EAD-EQ-PCE-TG-15). 

The SOPs relating to the permitting process and specifically to the Environmental permitting of new development 
and infrastructure projects and the ESIA submission are presented in Figure 3-1 and Figure 3-2 below.  
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Figure 3-1: EIA Process in Abu Dhabi 
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Figure 3-2 Environmental permitting of new development and infrastructure projects in Abu Dhabi  
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3.3. Environmental Regulations & Standards 

This section sets out the environmental standards which apply within Abu Dhabi, as set out within Federal and 
Emirate laws and guidelines. 

3.3.1. Air Quality 

Cabinet Decree No 12 of 2006, pertaining to the protection of Air Quality sets out ambient air quality standards 
which are presented within Table 3-2 below. 

Table 3-2: Ambient air quality standards 

Air Polluting Parameter Averaging Period 
Maximum Allowable Concentration in 

the Ambient Air (μg/m3) 

Sulphur Dioxide 

1 Hour 350 

24 Hour 150 

1 Year 60 

Carbon Monoxide 
1 Hour 30,000 

8 Hour 10,000 

Nitrogen Dioxide 
1 Hour 400 

24 Hour 150 

Ozone 
1 Hour 200 

8 Hour 120 

Total Suspended Particulates 
24 Hour 230 

1 Year 90 

Particulate Matter <10 micron (PM10) 24 Hour 150 

Lead 1 Year 1 
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Table 3-3 below sets out the emissions standards for stationary sources. 

Table 3-3: Air emission limits for stationary combustion sources using hydrocarbon fuel 

Targeted Emissions Expressed As Emissions Limit Values Units 

Visible Emissions (All 
Sources) 

- 250 mg/Nm3 

Total Suspended 
Particulates 

TSP 250 mg/Nm3 

Sulphur Dioxides SO2 500 mg/Nm3 

Nitrogen Oxides 
(expressed as NO2) 

NOx 

Gas Fuel = 350 

Liquid Fuel = 500 
mg/Nm3 Fuel Combustion Units 

Turbine Units 
Gas Fuel = 70 

Liquid Fuel = 150 

Carbon Monoxide CO 500 mg/Nm3 

3.3.2. Waste Management 

3.3.2.1. Federal Legislation  

The following key pieces of legislation sets out control measures for waste production, storage, transportation and 
treatment within the UAE: 

• Executive Order of Federal Law No. (24) Regulation for Handling Hazardous Materials, Hazardous Wastes 

and Medical Wastes and the Federal Law No. 12 of 2018 on the Integration of Waste Management; 

• Ministerial Decree No. (98) of 2019 On using Refuse Derived Fuel (RDF) produced from waste treatment 

procedures in cement plants; and 

• Ministerial Resolution No. (21) on the use of recycled aggregates from construction and demolition waste for 

road construction and infrastructure projects. 

Furthermore, the UAE Vision 2021 sets an overall UAE target of 75% of waste generated shall be diverted from 
landfill. 

3.3.2.2. Abu Dhabi Waste Legislation  

Waste management, including the means for collection, transportation, treatment, and disposal of all solid wastes 
produced in Abu Dhabi Emirate is ensured through the implementation of Executive Council Decree (decision 
Number 21) which was enforced in March 2005. The implementation of this decree has led to the development of 
the Master Plan for Waste Management in Abu Dhabi.  



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

71 
 

 

Law No. 21 (2005) ‘Managing Wastes in Abu Dhabi’ identifies EAD as the responsible body for the monitoring and 
regulation of all wastes generated within the Emirate. EAD are tasked with ensuring that all government and private 
bodies dealing with waste comply adequately with requirements for collection, transportation, storage, treatment 
and disposal of waste. 

Abu Dhabi Executive Council Decree (Number 11) was issued in May 2007 which served to formulate the Abu 
Dhabi Higher Committee for Waste Management in Abu Dhabi Emirate to ensure that Law No. 21 is adequately 
implemented. Under Decree 17 of 2008, the Abu Dhabi Waste Management Centre (CWM) has been tasked with 
upgrading the waste management framework within the Emirate and has overall responsibility for waste 
management; including upgrading and enforcing existing waste policies and monitoring. The Abu Dhabi 
Environment Vision 2030 provides an overall guiding framework to consider and preserve the environment when 
operating in the Emirate of Abu Dhabi. The vision for the waste sector is to achieve an enhanced value creation 
through optimised material flows and waste management by 2030. To realise this vision, Abu Dhabi plans to initially 
increase waste reduction, recycling and reuse to divert waste from landfills. Then, Abu Dhabi plans to change the 
focus from waste management to resource and material flow. 

In addition, Order number BT9G25/2010 issued by the Executive Council Abu Dhabi, dated 26th July 2010 requires 
the use of a minimum of 40% aggregate (by volume) of recycled construction and demolition waste in infrastructure 
projects. 

EAD has led the development of a five-year Waste Management Strategy for the Emirate of Abu Dhabi in 
partnership with CWM and the Department of Municipal Affairs (DMA). This strategy refers as ‘Towards Integrated 
Waste Management in Abu Dhabi’ (35) establishes targets (Table 4) and the initiatives required to achieve them. 
Central to the whole strategy is to divert 85% of municipal solid waste and 90% of construction and demolition 
waste from landfill. 

The UAE has set two strategic targets to be achieved by all Emirates by 2021 as part of the UAE Vision 2021 (36) 
and EAD Strategic Plan 2016-2020 as follows: 

• 1.5kg Municipal Solid Waste (MSW) capita/day; and  

• 75% of MSW generated to be treated.  

Furthermore, as per Plan Abu Dhabi 2030, Abu Dhabi Emirate has set a target that 60% of total waste generated 
is to be treated using environmentally and economically sustainable methods, which should be achieved by 2020 
(37). 

• Waste environmental regulations & standards within Abu Dhabi Emirate include the following: 

• Waste Management Policy (EAD-EQ-PR-P-01): Waste Classification; 

• Waste Management Policy (EAD-EQ-PR-TGD-01): Waste Classification Technical Guideline; 

• Waste Management Policy (EAD-EQ-PR-P-02): Waste Planning; 

• Waste Management Policy (EAD-EQ-PR-P-03): Licensing and Enforcement Policy for Waste Sector; 

• Waste Management Policy (EAD-EQ-PR-P-04): Waste Collection, Segregation, Transfer and Tracking Policy; 

• Waste Management Policy (EAD-EQ-PR-P-05): Waste Reuse, Recycling, Resource Recovery, Treatment and 

Disposal Policy; 

• Waste Management Policy (EAD-EQ-PR-TG-XX): Technical Guideline on Duty of Care in Waste Management 

in the Emirate of Abu Dhabi; 

• Tadweer (Waste Management Center – Abu Dhabi) Standard Operating Procedure (CWM.SOP.PR/07): 

Management of Construction & Demolition Waste in Abu Dhabi Emirate; 
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• Tadweer (Waste Management Center – Abu Dhabi) Technical Guidelines (CWM TG # 01): Requirement & 

Procedure for Disposal of Hazardous Waste; 

• Tadweer (Waste Management Center – Abu Dhabi) Technical Guidelines (CWM TG # 02): Requirements for 

the Transport of Hazardous Waste; 

• Tadweer (Center of Waste Management – Abu Dhabi) Technical Guidelines (CWM TG #05): Permitting of 

Cleaning and Transportation of Oil and Grease from Tanks, Pipelines, etc.; 

• Tadweer (Center of Waste Management – Abu Dhabi) Technical Guidelines (CWM TG #06): Requirements 

and Procedures for Registration of Waste Skips and Container; 

• Tadweer (Center of Waste Management – Abu Dhabi) Technical Guidelines (CWM TG #07): Test 

Requirements for Treated Wastes including Disposal; 

• Tadweer (Waste Management Center – Abu Dhabi) Technical Guidelines (CWM TG # 08): Management of 

Asbestos and Asbestos Containing Material in the Emirate of Abu Dhabi; 

• Tadweer (Center of Waste Management – Abu Dhabi) Technical Guidelines (CWM TG #09): Permitting & 

Licensing Waste Transportation Vehicles & GPS Requirements; 

• Tadweer (Waste Management Center – Abu Dhabi) Technical Guidelines (CWM TG # 10): Inspection of Waste 

Treatment Facilities, Waste Transportation and Pest Control Facilities; 

• Tadweer (Waste Management Center – Abu Dhabi) Technical Guidelines (CWM TG # 11): Permits and 

Licensing Requirements for Transportation, Treatment and Recycling Facility; 

• Health Authority - Abu Dhabi, Policy on Medical Waste Management in Health Care Facilities: 

PPR/HCP/P0002/07 of 2007;  

• OSHAD SF CoP 54.0 - Waste Management; and 

• OSHAD SF CoP 1.0 - Hazardous Materials. 

3.3.2.3. Treated Wastewater Discharge Limits to Land 

The EAD Technical report – Recommended Standards for Treated Wastewater reuse and Discharge to Land in 
Abu Dhabi Emirate (38) sets out the recommended standards for treated wastewater reuse and discharge to land, 
which are presented below in Table 3-4. 
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Table 3-4: Recommended standards for treated wastewater reuse and discharge to land 

Constituent 
Recommended 

Level 
Rationale for the Standard and References for the Selected Standard 

Metals 

Al 5.0 mg/l 

Aluminium can cause non-productiveness in acid soils, but soils at pH 5.5 to 8.0 will precipitate the ion and 
eliminate toxicity. United State Environmental Protection Agency (US EPA) sets a limit of (5.0 mg/l) for long-
term use, and (20 mg/l) for short-term use. Food and Agriculture Organization (FAO) and some European 
Union (EU) countries in addition to Cyprus, Greece and Korea adopted a maximum concentration of (5.0 mg/l). 
RSB sets a maximum allowable concentration of (5.0 mg/l). Italy set a more restricted limit of (1.0 mg/l). 

As 0.1 mg/l 

Depending on plant species, nutrient solutions containing 0.5 to 10 mg/L can induce arsenic toxicity. Only a 
fraction of the total arsenic in soil is available to plants. US EPA sets a limit of (0.1 mg/l) for long-term use, and 
(2.0 mg/l) for short-term use. FAO and some EU countries adopted a maximum concentration of (0.1 mg/l). 
RSB sets a maximum allowable concentration of (0.1 mg/l). New Zealand and Canada have set the same limit. 
However, Italy set a more restricted limit of (0.02 mg/l). 

Cd 0.01 mg/l 

Cadmium is toxic to some crops at low concentrations in nutrient solutions. Most of the international guidelines 
recommend conservative limits due to its potential for accumulation in plants and soils to concentrations that 
may be harmful to humans. US EPA sets a limit of (0.01 mg/l) for long-term use, and (0.05 mg/l) for short-term 
use. FAO, some EU countries in addition to Cyprus, Greece, Korea and RSB adopted a maximum 
concentration of (0.01 mg/l). However, Italy set a more restricted limit of (0.005 mg/l). 

Cr 0.1 mg/l 

Chromium is not generally recognized as essential growth element. Due to lack of knowledge on toxicity to 
plants, conservative limits are recommended. US EPA sets a limit of (0.1 mg/l) for long-term use, and (1.0 
mg/l) for short-term use. FAO and some EU countries adopted a maximum concentration of (0.1 mg/l). RSB 
sets a maximum allowable concentration of (0.1 mg/l). Korea adopted a more restricted limit of (0.05 mg/l). 

Cu 0.2 mg/l 

Copper is an essential element for plant growth. Most plants can tolerate concentrations in soils of 20 to 30 
mg/kg. Hence Cu concentrations in irrigation water up to (5 mg/l) will not produce any negative impacts to 
plants and soils. US EPA sets a limit of (0.2 mg/l) for long-term use, and (5.0 mg/l) for short-term use. FAO, 
some EU countries and RSB adopted a maximum concentration of (0.2 mg/l). 

Fe 5.0 mg/l 

Iron in the presence of oxygen is not harmful to plants because it is readily oxidized to insoluble iron. Therefore, 
iron in irrigation water precipitates on soils. Concentrations in irrigation water of up to (5 mg/l) are not found to 
harm plants or soils. US EPA sets a limit of (5 mg/l) for long-term use, and (20 mg/l) for short-term use. FAO 
and some EU countries adopted a maximum concentration of (5.0 mg/l). RSB sets a maximum allowable 
concentration of (5 mg/l). Greece and Italy set more restricted limits of (3.0 and 2.0 mg/l) respectively. 

Pb 5.0 mg/l Lead can inhibit plant cell growth at very high concentrations. US EPA sets a limit of (5.0 mg/l) for long-term 
use, and (10.0 mg/l) for short-term use. FAO and some EU countries adopted a maximum concentration of 
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Constituent 
Recommended 

Level 
Rationale for the Standard and References for the Selected Standard 

(5.0 mg/l), while Greece and Italy set a maximum limit of (0.1 mg/l). RSB sets a maximum allowable 
concentration of (5 mg/l). 

Mn 0.2 mg/l 

Manganese is an essential trace element. Up to (5.0 mg/l) in irrigation water is not expected to cause any 
harm to plants in alkaline soils. However, it is toxic to a number of crops at few-tenth to a few mg/l in acidic 
soils.   US EPA sets a limit of (0.2 mg/l) for long-term use, and (10.0 mg/l) for short-term use. FAO, some EU 
countries and RSB adopted a maximum concentration of (0.2 mg/l). 

Ni 0.2 mg/l 
Nickel is toxic to a number of plants at 0.5 to 1.0 mg/l. Toxicity is reduced at neutral or alkaline pH. US EPA 
sets a limit of (0.2 mg/l) for long-term use, and (2.0 mg/l) for short-term use. FAO and some EU countries 
adopted a maximum concentration of (0.2 mg/l). RSB sets a maximum allowable concentration of (0.2 mg/l). 

Se 0.02 mg/l 
Selenium is toxic to plants al low concentrations and to livestock if forage is grown in soils with low levels of 
Selenium. US EPA sets a limit of (0.02 mg/l) for long-term and short-term uses. FAO, some EU countries and 
RSB adopted a maximum concentration of (0.02 mg/l). Italy set a more restricted limit of (0.01 mg/l). 

V 0.1 mg/l 
Vanadium is toxic to many plants at relatively low concentrations. US EPA sets a limit of (0.1 mg/l) for long-
term use, and (1.0 mg/l) for short-term use. FAO, some EU countries and RSB adopted a maximum 
concentration of (0.1 mg/l). 

Zn 2.0 mg/l 

Zinc is an essential micronutrient. Concentrations in soils may reach a few hundred mg/kg before any negative 
effect take place. It is toxic to some plants at widely varying concentrations.  US EPA sets a limit of (2.0 mg/l) 
for long-term use, and (10.0 mg/l) for short-term use. FAO and some EU countries adopted a maximum 
concentration of (2.0 mg/l). RSB sets a maximum allowable concentration of (2.0 mg/l). Italy set a more 
restricted limit of (0.5 mg/l). 

Other Inorganics and General Constituents 

pH 6.0 – 9.0 unit 

Normal pH value has generally no significant negative impacts on plants or soils. The main pH impact is on 
nutrient availability for plants and in addition on irrigation equipment, which could corrode or may develop a 
scale or precipitation of carbonates.  Most of the international guidelines, including FAO, set a range of pH 
value of 6.0-9.0 for irrigation water. 

Cl 50 – 350 mg/l 

Chloride is a major salinity parameter in irrigation water; therefore, its concentration is generally reflected in 
the EC or TDS value. There is no negative impact of Cl on soil, however, when it exists in high concentrations 
it will have adverse impacts on fruit crops that are sensitive to Cl. When using sprinkler irrigation, it is highly 
recommended to have Cl concentration less (105 mg/l), and for surface irrigation the concentration should not 
exceed (355 mg/l) for crops that have high sensitivity and slight to moderate sensitivity to Cl (as per FAO 
guidelines). Standard ranges have been set by Australia and New Zealand depending on crop tolerance.  
Therefore, no one value was chosen as a representative value. 
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Constituent 
Recommended 

Level 
Rationale for the Standard and References for the Selected Standard 

Salinity 
Crop-specific 
(as per FAO 
guidelines) 

Different types of plants can only tolerate a certain salt content of irrigation water, expressed generally in 
Electrical Conductivity (EC) units. Plants are classified into 3 categories: sensitive, salt medium tolerant and 
salt tolerant plants. Generally, exceeding the upper limit of salinity tolerance for crops could probably result in 
a productivity decline. The FAO has established guidelines for agricultural water primarily based on salinity. 

Total 
Suspended 
Solids (TSS) 

10 mg/l for 
landscape 
irrigation of 

unlimited public 
access 

30 mg/l for 
amenity areas 

of limited public 
access 

Turbidity and TSS may reduce the permeability of the surface soil layer or may cause clogging of the micro 
irrigation systems. All other impacts are related to the composition of the substances causing turbidity or 
suspension. When using sprinkler irrigation, turbidity and TSS may precipitate on leaves and fruits, which lead 
to lower product quality. US EPA/ United States Agency for International Development (USAID) guidelines set 
a Turbidity value of (≤2 NTU) for all types of landscape irrigation and for food crops not commercially 
processed; and (30 mg/l) of TSS for food crops commercially crops. Cyprus criteria set a maximum limit of (10 
mg/l) for amenity areas of unlimited public vegetables eaten cooked; and (30 mg/l) for crops of human 
consumption, amenity areas of limited public access, and for fodder crops. Greece adopted a maximum TSS 
limit of (10 mg/l) for unrestricted irrigation, and (35 mg/l) for restricted irrigation. FAO guidelines did not set 
specific limits for TSS or turbidity. 

Na 50 – 200 mg/l 

Sodium is a major salinity parameter in irrigation water; therefore its concentration is generally reflected in the 
EC or TDS value. Excessive (Na) in irrigation water promotes soil dispersion and structural breakdown, where 
the finer soil particles fill many of the smaller pore spaces, sealing the surface and greatly reducing water 
infiltration rates. The growth of plants is thus affected by an unavailability of soil water. The Sodium Adsorption 
Ration (SAR) was developed to determine the suitability of water for irrigation. When using sprinkler irrigation, 
it is highly recommended to have (Na) concentration less than (70 mg/l), and for surface irrigation the 
concentration should not exceed (200 mg/l) for crops that have high sensitivity and slight to moderate 
sensitivity to Na (as per FAO guidelines). Standard ranges have been set by Australia and New Zealand 
depending on crop tolerance. Therefore, no one value was chosen as a representative value. 

Sodium 
Adsorption 

Ratio (SAR) 
6 unit 

When the SAR value is ≤ 6, no problem is to be expected for soils or plants. SAR of 6-9 may cause some 
problems to soils, such as decreasing soil permeability. No one value was chosen as a representative value.  

B 0.7 mg/l 

Boron is an essential element for plant growth, but the range of its concentration in irrigation water between 
nutritional requirements and toxicity is very narrow. The optimum yield of some crops is at few tenth mg/l. 
Concentrations of (1.0 mg/l) and more are toxic to many sensitive plants.  Values in some international 
guidelines range from (0.5 to 6.0 mg/l). US EPA set a limit of (0.75 mg/l) for long-term use, and (2.0 mg/l) for 
short-term use. New Zealand set the more stringent value of (0.5 mg/l). FAO guidelines recommended a limit 
of (0.7 mg/l) for sensitive crops, and (0.7-3.0 mg/l) for slight to moderate sensitive crops. Greece and Italy set 
the following limits of (2.0 and 1.0 mg/l) respectively. 

BOD5 10 mg/l Oxygen is necessary for plant growth and it should be present in the root zone. Anaerobic conditions will occur 
only if irrigation water contains high organic matter concentrations and low DO contents. Excessive amounts 
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Constituent 
Recommended 

Level 
Rationale for the Standard and References for the Selected Standard 

of organics (BOD and COD) cause problems, low to moderate concentrations are beneficial.  US EPA/USAID 
guidelines set a BOD5 value of (10 mg/l) for all types of landscape irrigation and for food crops not commercially 
processed; and (30 mg/l) for food crops commercially processed and fodder and non-food crops. Cyprus 
criteria set a maximum limit of BOD5 of (10 mg/l) for amenity areas of unlimited public access and for 
vegetables eaten cooked; and (20 mg/l) for crops of human consumption, amenity areas of limited public 
access, and for fodder crops. Greece adopted a maximum BOD5 limit of (10 mg/l) for unrestricted irrigation, 
and (25 mg/l) for restricted irrigation. The Sultanate of Oman adopted a similar approach.  FAO guidelines did 
not set specific limits for BOD5 or COD. 

NO3 30 as N 

Nitrogen is the most beneficial nutrient to plant. Treated wastewater usually contains relatively high 
concentrations of Nitrate. NO3 serves as a nutrient for plants, but excessive concentrations may cause delayed 
maturity or poor crop quality. Excessive nitrogen in water can also cause groundwater contamination. FAO 
recommended a maximum level of (30 mg/l) for irrigation water. Jordan set a limit of (45 mg/l) for industrial 
crops and forest trees irrigation, Dubai sets a limit of (50 mg/l). 

Cl2 1.0 mg/l 

Free residual chlorine (Cl2) at concentrations less than (1.0 mg/l) usually poses no problem to plants. However, 
some sensitive crops may be damaged at levels much lower than this. Cl2 at concentrations greater than (5.0 
mg/l) causes severe damage to most plants. Most of the guidelines do not set a limit for Cl2; the US EPA 
recommended a maximum limit of (1.0 mg/l). 

Microbial 

E. coli or 
thermo- 
tolerant 
coliform 
bacteria 

1000 MPN or 
FCU/100 ml for 

restricted 
irrigation 

Spain, Cyprus and Portugal adopted a limit of (100/100 ml) for unrestricted irrigation, and (1000/100 ml) for 
restricted irrigation. France adopted a limit of (250/100 ml) for unrestricted irrigation, and (10,000/100 ml) for 
restricted irrigation. The WHO recommended (1000/100ml) for unrestricted irrigation, and (10,000/100 ml) for 
restricted irrigation. RSB regulations set a limit of (100/100 ml) for general reuse, and (1000/100 ml) for 
restricted reuse. 

Intestinal 
Helminth 

1 egg per litre 
Most of the international guidelines set a limit of 1 egg/L. 
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3.3.3. Soil 

Abu Dhabi Quality & Conformity Council (QCC) released in 2017 the new Abu Dhabi Specification (ADS) for Soil 
Contamination which will be used for the ESIA for soil testing. Table 3-5 below presents the maximum allowable 
soil contaminants for residential / open space use. This is a worst case and a lower threshold may be appropriate 
in some areas conforming to limits for industrial uses, which will be determined as part of the ESIA.  

Table 3-5: ADS maximum allowable soil contaminants for residential/open space use (Table1)) 

No. Parameter Unit Screening level Clean-up level 

1 Antimony (Sb) mg/kg (DW1) 31 310 

2 Arsenic (As) mg/kg (DW) 6.8 68 

3 Beryllium (Be) mg/kg (DW) 160 1600 

4 Cadmium (Cd) mg/kg (DW) 71 710 

5 Chromium (Cr VI) mg/kg (DW) 3 30 

6 Cyanide (CN) mg/kg (DW) 2.7 27 

7 Cobalt (Co) mg/kg (DW) 23 230 

8 Copper (Cu) g/kg (DW) 3.1 31.0 

9 Lead (Pb) g/kg (DW) 4.0 40.0 

10 Manganese (Mn) g/kg (DW) 1.8 18.0 

11 Mercury (Hg) g/kg (DW) 11 110 

12 Molybdenum (Mo) mg/kg (DW) 390 3900 

13 Nickel (Ni) g/kg (DW) 1.5 15.0 

14 Selenium (Se) mg/kg (DW) 390 3900 

15 Asbestos g/10 kg (DW) 1.0 1.0 

16 Benzene mg/kg (DW) 12 120 

17 Toluene g/kg (DW) 4.9 49 

18 Ethylbenzene mg/kg (DW) 58 580 

19 Xylene mg/kg (DW) 580 5800 

20 Polychlorinated Biphenyls mg/kg (DW) 13.0 130 
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No. Parameter Unit Screening level Clean-up level 

21 Benzo(a)pyrene (BaP) mg/kg (DW) 0.16 1.6 

22 Trichloroethylene (TCE) mg/kg (DW) 4.1 41 

23 Vinyl Chloride (C2H3Cl) mg/kg (DW) 0.59 5.9 

Note: 

1 DW: Dry Weight 

2 Screening level: Concentration of a given contaminant for a specific use based on an increased cancer risk of 1 in 100,000 across the population. Further 
investigation and management actions are required as per requirements of the competent authority in case the soil quality exceeds the screening levels but 
do not exceed the clean-up levels. 

3 Clean-up level: In case the soil quality exceeds the clean-up levels for the designated land use, remediation measures shall be implemented as per 
requirements of the competent authority. All remediation plans shall be prepared as per the prevailing and proven environmental technologies for site 
remediation. In addition, all remediation plans and measures shall be approved by the competent authority on a case-by-case basis. 

3.3.4. Groundwater 

No groundwater standards are currently published for Abu Dhabi Emirate. Therefore, in the absence of regulations, 
the Dutch Target and Intervention values have been referred to. The Dutch Groundwater Target and Intervention 
Values across the Project are presented in Table 3-6 below. 

Table 3-6: Dutch groundwater target and intervention values (2009) 

Parameters 

Groundwater (µg/L in solution) 

Target value for shallow 
groundwater (<10m bgl) 

Intervention value 

I - Metals 

Antimony - 20 

Arsenic 10 60 

Barium 50 625 

Cadmium 0.4 6 

Chromium 1 30 

Cobalt 20 100 

Copper 15 75 

Mercury 0.05 0.3 

Lead 15 75 

Molybdenum 5 300 

Nickel 15 75 

Zinc 65 800 

II - Inorganic compounds 

Cyanides-free 5 1500 
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Parameters 

Groundwater (µg/L in solution) 

Target value for shallow 
groundwater (<10m bgl) 

Intervention value 

Cyanides-complex (pH<5) 10 1500 

Cyanides-complex (pH >5) 10 1500 

Thiocyanates (sum) - 1500 

Bromide (mg Br/l) 0.3 mg/L2 - 

Chloride (mg Cl/l) 100 mg/L2 - 

Fluoride (mg F/l) 0.5 mg/L2 - 

III - Aromatic compounds 

Benzene 0.2 30 

Ethyl benzene 4 150 

Toluene 7 1000 

Xylenes 0.2 70 

Styrene (vinyl benzene) 6 300 

Phenol 0.2 2000 

Cresols (sum) 0.2 200 

Catechol(o-dihydroxybenzene) 0.2 1250 

Resorcinol(m-dihydroxybenzene) 0.2 600 

Hydroquinone(p-dihydroxybenzene) 0.2 800 

IV - Polycyclic aromatic hydrocarbons (PAH) 

PAH (sum 10)  - - 

Naphthalene 0.01 70 

Anthracene 0.0007 5 

Phenatrene 0.003 5 

Fluoranthene 0.003 1 

Benzo(a)anthracene 0.0001 0.5 

Chrysene 0.003 0.2 

Benzo(a)pyrene 0.0005 0.05 

Benzo(ghi)perylene 0.0003 0.05 

Benzo(k)fluoranthene 0.0004 0.05 

Indeno(1,2,3-cd)pyrene 0.0004 0.05 

V - Chlorinated hydrocarbons 

Vinyl Chloride 0.01 5 
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Parameters 

Groundwater (µg/L in solution) 

Target value for shallow 
groundwater (<10m bgl) 

Intervention value 

Dichloromethane 0.01 1000 

1,1-dichloroethane 7 900 

1,2-dichloroethane 7 400 

1,1-dichloroethene 0.01 10 

1,2-dichloroethene (cis and trans) 0.01 20 

Dichloropropane 0.8 80 

Trichloromethane (chloroform) 6 400 

1,1,1-trichloroethane 0.01 300 

1,1,2-trichloroethane 0.01 130 

Trichloroethene (Tri) 24 500 

Tetrachloromethane (Tetra) 0.01 10 

Tetrachloroethene (Per) 0.01 40 

Chlorobenzenes (sum) - - 

Monochlorobenzene 7 180 

Dichlorobenzenes 3 50 

Trichlorobenzenes 0.01 10 

Tetrachlorobenzenes 0.01 2.5 

Pentachlorobenzene 0.003 1 

Hexachlorobenzene 0.00009 0.5 

Chlorophenols (sum) - - 

Monochlorophenols (sum) 0.3 100 

Dichlorophenols 0.2 30 

Trichlorophenols 0.03 10 

Tetrachlorophenols 0.01 10 

Pentachlorophenol 0.04 3 

Chloronaphthalene - 6 

Monochloroaniline - 30 

Polychlorobiphenyls (sum 7) 0.01 0.01 

VI - Pesticides 

dichloro-diphenyl-trichloroethane (DDT) / 
dichlorodiphenyldichloroethylene (DDE) / 
dichlorodiphenyldichloroethane (DDD) 

0.004 ng/L 0.01 
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Parameters 

Groundwater (µg/L in solution) 

Target value for shallow 
groundwater (<10m bgl) 

Intervention value 

Drins (sum) - 0.1 

Aldrin 0.009 ng/L  

Dieldrin 0.1 ng/L  

Endrin 0.04 ng/L  

Hexachlorocyclohexane (HCH) compounds (sum) 0.05 1 

α-HCH 33 ng/L  

β-HCH 8 ng/L  

γ-HCH (lindane) 9 ng/L  

Atrazine 29 ng/L 150 

Carbaryl 2 ng/L 50 

Carbofuran 9 ng/L 100 

Chlorodane 0.02 ng/L 0.2 

α-endosulfan 0.2 ng/L 5 

Heptachloro 0.005 ng/L 0.3 

Heptachloro-epoxide 0.005 ng/L 3 

Maneb 0.05 ng/L 0.1 

2-methyl-4-chlorophenoxyacetic acid (MCPA) 0.02 50 

Organotin compounds 0.05*-16 ng/L 0.7 

VII - Other contaminants 

Cyclohexanone 0.5 15000 

Phthalates (sum) 0.5 5 

Mineral oil 50 600 

Pyridine 0.5 30 

Tetrahydrofuran 0.5 300 

Tetrahydrothiophene 0.5 5000 

Tribromomethane - 630 

VIII - Aromatic compounds 

Dodecylbenzene - 0.02 

Aromatic solvents - 150 

IX - Chlorinated hydrocarbons 

Dichloroaniline - 100 
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Parameters 

Groundwater (µg/L in solution) 

Target value for shallow 
groundwater (<10m bgl) 

Intervention value 

Trichloroaniline - 10 

Tetrachloroaniline - 10 

Pentachloroaniline - 1 

4-chloromethylphenols - 350 

Dioxin - 0.001 ng/L 

X - Pesticides 

Azinphos-methyl 0.1* ng/L 2 

XI - Other contaminants 

Acrylonitrile 0.08 5 

Butanol - 5600 

1,2-butylacetate - 6300 

Ethylacetate - 15000 

Diethylene glycol - 13000 

Ethylene glycol - 5500 

Formaldehyde - 50 

Isopropanol - 31000 

Methanol - 24000 

Methyl-tetra-butyl ether (MTBE) - 9200 

Methylethylketone - 6000 

 

3.3.5. Marine Environment 

Protection of the marine environment is regulated under the ‘Regulation for the Protection of Maritime 
Environment’, UAE Cabinet. The principle requirements of Chapter 3 of this regulation, pertaining to this scope of 
works, are as follows: 

• No discharge of plastic materials including but not limited to, synthetic rope, synthetic fishing nets, plastic bags; 

• No discharge of garbage including products, ceramics, glass and bottles, wood, lining and packing materials; 

and 

• Food leftovers generated from marine vessels, rigs or barges, if to be disposed of into marine environment the 

discharge location must be as far as possible from land but not less than 12 nautical miles from the nearest 

shoreline. 
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In accordance with the Council of Ministers’ Decision No 37 – 2001 – Protection of the Marine Environment, the 
non-degradable pollutants / Illegal compounds to be discharged into marine environment are presented in Table 
3-7 below. 

Table 3-7: Prohibited substances for discharge to the marine environment (8) 

Type of Prohibited Substances Prohibited Substances 

Organophosphorus Pesticides 
Dimethoate 

Malathion 

Polychlorinated Biphenyls 

Polychlorinated Biphenyls (PCBs) 

Aroclor 

Tetrachlorobiphenyl 

Trichlorobiphenyl 

Organochlorine Pesticides 

Aldrin 

Dieldrin 

DDT 

Chlordane 

Eldrin 

Polynuclear Aromatic Hydrocarbons (PAH) 
Benzo (a) pyrene 

Naphthalene 

 

The EAD Technical Guidance Document Standards and Limits for Pollution to Air and Marine Environments 
includes Recommended Ambient Marine Water Quality Standards as presented in Table 3-8 below. 

Table 3-8: Recommended ambient marine water quality objectives (EAD AWQS) 

Parameters Maximum Concentration Units 

Physical Indicators 

Floating Particles / Floatable / Debris Nil mg/m2 

Temperature +/- 3 oC of background 

Turbidity 10 NTU 

Transparency ≥10 Meter of Secchi Depth 
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Parameters Maximum Concentration Units 

Salinity ≤5 % background concentration 

BOD 5 mg/l 

Odour Not objectionable - 

Colour No change from background - 

Chemical Indicators 

Ammonia 0.004 mg/L 

Arsenic 0.005 mg/L 

Cadmium 0.001 mg/L 

Chorine Residual 0.01 mg/L 

Chromium 0.01 mg/L 

Copper 0.01 mg/L 

Cyanide 0.004 mg/L 

Lead 0.01 mg/L 

Mercury Not given Not given 

Oil and grease Not visible mg/L 

Petroleum Hydrocarbon 5 mg/L 

Dissolved Oxygen ≥4 mg/L 

Total Suspended Solids ≤33 mg/L 

pH 6.5 – 8.5 mg/L 

Phenols 0.001 mg/L 

Phosphorus Total 0.001 mg/L 

Phosphate 34 Microgram/L 

Sulphides 0.004 mg/L 

Total Organic Carbon 2.5 mg/L 

Zinc 0.01 mg/L 
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Parameters Maximum Concentration Units 

Nickel 20 Microgram/L 

Iron 0.3 mg/L 

Vanadium 9.4 Microgram/L 

NO3 95 Microgram/L 

NO2 34 Microgram/L 

 

Furthermore, the Abu Dhabi Specification (ADS) for Ambient Marine Water and Sediments Specifications are 
presented in Table 3-9 and Table 3-10 below. 

Table 3-9: Maximum allowable concentrations for ambient marine water (ADS) 

Parameter Unit 
General Use 

Areas 
Marine Protected 

Use Areas 

Cadmium µg/l 0.7 0.3 

Chromium µg/l 0.2 0.2 

Copper µg/l 3.0 3.0 

Lead µg/l 2.2 2.2 

Mercury µg/l 0.1 0.1 

Nickel µg/l 7.0 3.0 

Zinc µg/l 15.0 15.0 

Total Petroleum Hydrocarbons (TPH) µg/l 7.0 7.0 

Total Polychlorinated Biphenyls (PCBs) µg/l 0.03 0.03 

Chlorophyll (a) µg/l 1.0 0.7 

Dissolved Oxygen (DO)* mg/l 4.0 4.0 

Enterococci CFU or MPN/100 ml 35 35 

Note: µg/l: micrograms per liter; mg/l: milligram per liter; CFU: Colony Forming Unit; MPN: Most Probable 
Number 

*: minimum allowable concentration 
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Table 3-10: Maximum allowable concentrations for ambient marine sediments (ADS) 

Parameter Unit 
General Use 

Areas 
Marine Protected 

Use Areas 

Arsenic (As) mg/kg 7.0 7.0 

Cadmium (Cd) mg/kg 0.7 0.2 

Chromium (Cr) mg/kg 52 11 

Copper (Cu) mg/kg 20.0 20.0 

Lead (Pb) mg/kg 30.0 5.0 

Mercury (Hg) mg/kg 0.2 0.2 

Nickel (Ni) mg/kg 16.0 7.0 

Zinc (Zn) mg/kg 125.0 70.0 

Total Polychlorinated Biphenyls (PCBs) µg/kg 22.0 22.0 

Total Polycyclic Aromatic Hydrocarbons (PAHs) mg/kg 1.7 1.7 

Note: mg/kg: milligram per kilogram; µg/kg: micrograms per kilogram; DW: Dry Weight 

3.3.6. Ecology  

3.3.6.1. Federal Laws 

The following Federal Laws will apply for the protection of ecological resources: 

• Federal Law No. (24) of 1999 Protection and Development of the Environment sets out control measures with 

respect to the development of natural resources and conservation of biological diversity in the region; 

• Federal Law No. (9) of 1983 on regulating the Hunting of Birds and Animals; 

• Federal Law number (81) of the year 1974 on the admission of the United Arab Emirates to the International 

Convention on Trade in Endangered Species of Wild Fauna and Flora; 

• Federal Law number (11) of the year 2002 Concerning Regulating and Controlling the International Trade in 

Endangered Species of Wild Fauna & Flora; and 

• Decree No. 224 of 2015 on protecting wild plants species which list Endangered, Vulnerable and Near 

Threatened species within the UAE. 
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3.3.6.2. UAE Protected Reserves 

3.3.6.2.1. Protected Areas in UAE – Federal Law No. (24), 1999 

Federal Law No. (24) for the year 1999 defines reserves as: “land or water with special environmental nature (birds, 
animals, fish, plants, or natural phenomena of a cultural, environmental or aesthetic value), determined by a 

resolution of the Ministers Council, on the proposal of the Environment and Protected Areas Authority or the 

decision of the competent authority”. 

The following are the listed protected areas in accordance with Federal Law No. 24, 1999: 

• Abu Dhabi Mangrove and Coastal Wetland Reserve (Abu Dhabi); 

• Ain Al Faydah National Park (Abu Dhabi); 

• Al Aweer Nature Reserve (Dubai); 

• Al Khawanij Nature Reserve (Dubai); 

• Al Maha Nature Reserve Dubai); 

• Dubai Desert Conservation Reserve National Park (Dubai); 

• Hatta Nature Reserve (Dubai); 

• Jabal Ali Wildlife Sanctuary (Dubai); 

• Khor Kalba Nature Reserve (Sharjah); 

• Marawah Marine Biosphere Reserve (MMBR) (Abu Dhabi); 

• Mushrif National Park (Dubai); 

• Nadd Al Sheba Nature Reserve (Dubai); 

• Rams Lagoon Reserve (Dubai); 

• Ras Al Khor Wildlife Sanctuary (Dubai); 

• Wadi Wurayah National Park (Fujairah); and 

• Zirkuh Island Bird Sanctuary (Abu Dhabi). 

3.3.6.2.2. Biosphere Reserves 

The UNESCO World Network of Biosphere Reserves (WNBR) are designed to cover all major representative 
natural and semi-natural ecosystems and are nominated by national governments under the Man and Biosphere 
(MAB) Programme. The MAB Programme establishes a global network of 727 biosphere reserves across 131 
countries with the objective of enabling the integration of humans and nature, facilitating productive dialogue and 
providing a scientific basis for enhancing this relationship between people and their environments. Biosphere 
Reserves are nominated as ‘learning places for sustainable development’ whereby each reserve promotes 
solutions for reconciling the conservation of biodiversity with its sustainable use. The MAB Programme thereby 
contributes to the 2030 Agenda and the Sustainable Development Goals (SDGs), initiated by the United Nations 
General Assembly in 2015. 

One Biosphere Reserve has been declared in the UAE, the Marawah Marine Biosphere Reserve (MMBR), which 
falls within the Project site / area of Project influence. Comprising a total area of 425,500ha, the site includes 
numerous islands and a coastline stretching over 120km, with several important representative habitats of national 
and regional significance. These habitats include sea grass beds, coral reef communities, macroalgae outcrops 
and mangrove vegetation. The MMBR is also of global importance as a shelter and feeding ground for the 
vulnerable Dugong (Dugong dugon).   
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3.3.6.2.3. Ramsar Sites 

The Convention on Wetlands of International Importance (Ramsar) entered into force in the United Arab Emirates 
on 29 December 2007. The UAE currently has seven sites designated as Wetlands of International Importance 
(Ramsar Sites) as follows: 

• Sir Bu Nair Island Protected Area (Sharjah); 

• Wadi Wurayah National Park (Fujairah); 

• Al Wathba Wetland Reserve (Abu Dhabi); 

• Al-Zora Protected Area (Ajman); 

• Bul Syayeef (Abu Dhabi); 

• Mangrove and Alhafeya Protected Area in Khor Kalba (Sharjah); 

• Ras Al Khor Wildlife Sanctuary (Dubai);  

• Jebel Ali Wetland Sanctuary (Dubai); and 

• Hatta Mountain Reserve (Dubai). 

3.3.7. Noise & Vibration 

Cabinet Decree No 12 of 2006 for the protection of air quality includes limits for noise emissions which are 
presented in Table 3-11 below.  

Table 3-11: Noise emissions limits 

Location 

Allowable Limits for Noise Levels in dB 

Day 
(7:00 a.m. – 8:00 p.m.) 

Night 
(8:00 p.m. – 7:00 a.m.) 

Residential Areas with Light Traffic 40 - 50 30 - 40 

Residential Areas in the Downtown 45 - 55 35 - 45 

Residential Areas which include some 
Workshops, Commercial Business or 
Residential Areas near the Highways 

50 - 60 40 - 50 

Commercial Areas & Downtown 55 - 65 45 - 55 

Industrial Areas (Heavy Industries) 60 - 70 50 - 60 
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3.3.8. Cultural Heritage 

Archaeological and cultural heritage sites are protected by the Federal Law No 11 of 2017 (hereafter referred to 
as the Antiquities Law). The most relevant and essential articles of the Antiquities Law are discussed. 

3.3.8.1. Legal Definition of Antiquities 

In article 1 of Federal Law No 11 of 2017, the governmental protection of all cultural heritage is declared. All such 
cultural heritage is considered governmental property. This includes both tangible and intangible heritage. The 
term “mobile antiquities” is equal to the archaeological technical term “small finds”, while archaeological and 
cultural heritage sites (traditional villages) are addressed as “immobile antiquities” in the text of the Antiquities Law. 

Article 2 of the Federal Law No 11 of 2017 defines the aims to be achieved by the regulations.  

It can be translated to the enrichment of the cultural development of the country and suggests the importance of 
such national heritage to strengthen national identity. 

Article 3 of the Antiquities Law limits the application of the law explicitly to antiquities situated geographically inside 
the territory of the UAE. 

Articles 4 to 11 provide regulations on the administration of antiquities within the territory of each union state of the 
UAE.  

Article 12 provides a legal obligation to protect any movable antiquity, discovered accidentally, and to inform a 
governmental authority about their existence in order to follow up by the responsible authorities. 

In Chapter 3, Article 18 to 24, regulations are provided for immovable antiquities, which translates to legal treatment 
of archaeological and cultural heritage sites according to the definition provided in Article 1. Namely, it is legally 
prohibited to conduct any work that could potentially harm such sites.  

3.3.8.2. Protection, Preservation and Education as Legal Aims 

In article 2 of the Antiquities Law, it is the declared aim of the State of UAE is to protect and preserve the national 
cultural heritage. Furthermore, the promotion of the knowledge about the cultural heritage of the State of UAE is 
explicitly mentioned. 

In Article 2 of the Antiquities Law, education about the national heritage of the UAE is defined as a legal aim. The 
responsible Authority is tasked with executing both objectives, preservation and education; at present, the legal 
obligations are transferred to the constituted Emirate Departments of Antiquities. These are the responsible 
authorities to define, preserve and administer any cultural heritage of the State of UAE.  

The research and systematic excavation of archaeological sites in the UAE is subject to the legal regulations 
provided in Chapter 5 of the Antiquities Law. The potential involvement of scientists or scientific institutions from 
abroad is explicitly mentioned and sanctioned. 

3.3.8.3. Requirement for Development Projects 

Article 20 states that the execution of major development or construction projects or infrastructure projects may 
only be commenced after the competent authority undertakes archaeological surveys, in accordance with the 
procedures applied by the competent authority. Cooperation between the responsible Authorities and the 
responsible town planning and development Authorities (e.g. Municipalities and relevant local Ministries) therefore 
is required to schedule the planning of major infrastructure accordingly. 
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3.3.8.4. Regulations on the Violation of the Antiquities Law 

The non-compliance with the Antiquities Law is subject to penalties defined in Chapter 6. Penalties apply for any 
damage, removal, deformation or destruction of antiquities, movable or immovable. Penalties include significant 
fines and imprisonment. 

3.4. ADNOC Process and Standards 

3.4.1. Process 

ADNOC’s Health, Safety and Environment (HSE) Division is the regulator for all HSE requirements within 
ADNOC’s jurisdiction. ADNOC requires that for relevant projects (those which exceed thresholds as defined within 
ADNOC Guidelines for environmental impacts), a Health, Safety and Environmental Impact Assessment (HSEIA) 
is conducted in accordance with their requirements, primarily set out within ADNOC-COPV2-01 (July 2018). 

The output from the ESIA process is the Environmental Impact Assessment Report. The ESIA report will typically 
contain a number of recommendations for the control and management of environmental impacts during the 
construction and operational phases of the Project, or decommissioning, as appropriate, including environmental 
monitoring requirements.  

These recommendations must be subsequently documented in appropriate follow-on management documents, 
including: 

• Construction Environmental Management Plans (CEMP);  

• Operational Environmental Management Plans (OEMP); and  

• Decommissioning Environmental Monitoring Plans (DEMP). 

3.4.2. Codes of Practice, Procedures and Guidance Notes 

A range of Codes of Practice, Procedures and Guidance Notes have been developed by ADNOC, which provide 
guidance on for undertaking the ESIA and subsequent environmental management process and procedures. 
Those which have been identified as being of particular relevance to the Project will be considered during the 
preparation of the ESIA. However, Clause 3.3 of Code of Practice on Environmental Protection: Environmental 
Impact Assessment (ADNOC COPV2-01) states the following: 

“In certain cases, the EIA process may need to be conducted with the involvement of external regulators, such 

as EAD. This situation arises where an ADNOC Group project is planned at a location that is outside the 

Concession Area or where a project is a joint one between an ADNOC Group Company and a non-ADNOC 

Group Company.  

In either of these cases, the EAD EIA procedure, requirements and process shall be strictly followed. EIA 

Report shall be prepared in EAD format and submitted to ADNOC GHSE unit for their review and onward 

submission to EAD”.  

Therefore, the ESIA has been prepared in accordance with EAD Technical Guidance Document for Environmental 
Impact Assessment (EIA), April 2014 (EAD-EQ-PCE-TG-02).  
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Additional ADNOC Code of Practices (COPs) have been considered within the ESIA, including the following: 

• Code of Practice on HSE Administration and Management: HSEIA Requirements (ADNOC COPV1-02); 

• Code of Practice on HSE Administration and Management: Management of Contractor HSE and Welfare 

(ADNOC COPV1-04); 

• Code of Practice on HSE Administration and Management: ADNOC HSE Management System (ADNOC 

COPV1-09); 

• Code of Practice on Food & Water & Labour Welfare (ADNOC-COPV1-10); 

• Code of Practice on HSE Administration and Management: Preparation of Project HSE Plans (ADNOC 

COPV1-013); 

• Code of Practice on Environmental Protection: Pollution Prevention Control (ADNOC-COPV2-02); 

• Code of Practice on Environmental Protection: Energy Management Systems (ADNOC-COPV2-03); 

• Code of Practice on Environmental Protection: Environmental Management Systems (ADNOC-COPV2-04); 

• Code of Practice on Environmental Protection: Waste Management (ADNOC-COPV2-05); 

• Code of Practice on Environmental Protection: Environmental Performance Monitoring (ADNOC-COPV2-06); 

• Code of Practice on Environmental Protection: Environmental Risk Assessment (ADNOC-COPV2-07); 

• Code of Practice on Occupational Health: Occupational Health Risk Management (OHRM) (ADNOC COPV3-

01); 

• Code of Practice on Safety and Risk Management: Framework of Occupational Safety Risk Management 

(ADNOC COPV4-01);  

• Code of Practice on Control of Major Accidental Hazards (COMAH) (ADNOC-COPV5-01);  

• Code of Practice on Safety and Risk Management: HSE Risk Management (ADNOC COPV5-06); and 

• ADNOC Offshore Technical Standard (A0-HSE-E-PRO-301 (Rev. 0): Procedure for Environmental Aspects 

Identification and Impact Assessment (May 2019). 
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3.5. International Treaties 

The UAE is party to a number of regional and international treaties and conventions related to the environment as 
presented in Table 3-12 below. 

Table 3-12: International treaties and conventions related to the environment in the UAE  

Convention Name 

Status: 
Approval, 

Acceptance, 
Accession, 

Succession or 
Ratification 

Date of 
Approval, 

Acceptance, 
Accession, 

Succession or 
Ratification 

Globally Date 
of Agreement 

The International Treaty on Plant Genetic Resources 
for Food and Agriculture (CGRFA) 

Ratified 24/01/2004 
Rome, 

04/11/2002 

Convention on International Trade in Endangered 
Species of wild Fauna and Flora (CITES) 

Ratified 9/05/1990 
Washington, 

D.C, 
03/03/1973 

Vienna Convention for the Protection of the Ozone 
Layer 

Ratified 29/12/2004 
Vienna, 

22/03/1985 

Montreal Protocol on Substances that Deplete the 
Ozone Layer 

Ratified 29/12/2004 
Montreal, 

16/09/1987 

Amendment to the Montreal Protocol on Substances 
that Deplete the Ozone Layer 

Ratified 16/02/2005 
London, 

29/06/1990 

Amendment to the Montreal Protocol on Substances 
that Deplete the Ozone Layer 

Ratified 16/02/2005 
Copenhagen, 
25/11/1992 

Amendment to the Montreal Protocol on Substances 
that Deplete the Ozone Layer 

Ratified 16/02/2005 
Montreal, 

17/09/1997 

Amendment to the Montreal Protocol on Substances 
that Deplete the Ozone Layer 

Ratified 16/02/2005 
Beijing, 

3/12/1999 

The Basel Convention on the Control of Transboundary 
Movements of Hazardous Wastes and Their Disposal 

Ratified 3/03/1990 
Basel, 

22/03/1989 

United Nations Convention to Combat Desertification Ratified 21/10/1998 
Paris, 

14/10/1994 

Convention on Biological Diversity (CBD) Ratified 24/11/1999 
Rio de Janeiro, 

05/06/1992 

Protocol Nagoya - Kuala Lumpur Supplementary to the 
Cartagena Protocol on Biosafety on liability and 
redress 

Ratified 23/07/2014 
Pyeongchang, 

10/10/2010 

Cartagena Protocol on Biosafety Ratified 23/07/2014 
Montreal, 

29/01/2000 

Nagoya Protocol on access to genetic resources and 
the fair and equitable sharing of benefits arising from 
their use 

Ratified 23/07/2014 
Nagoya, 

29/10/2010 
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Convention Name 

Status: 
Approval, 

Acceptance, 
Accession, 

Succession or 
Ratification 

Date of 
Approval, 

Acceptance, 
Accession, 

Succession or 
Ratification 

Globally Date 
of Agreement 

Intergovernmental Platform on Biodiversity and 
Ecosystem services 

Ratified 11/01/2015 
Panama City, 
01/04/2012 

Stockholm Convention on Persistent Organic 
Pollutants 

Ratified 11/07/ 2002 
Stockholm, 

22/ May/ 2001 

Convention on Wetlands of International Importance - 
Ramsar 

Ratified 29/12/2007 
Australia, 

08/05/1974 

United Nations Framework Convention on Climate 
Change (UNFCCC) 

Ratified 20/11/1995 
New York, 
09/05/1992 

Kyoto Protocol to the United Nations Framework 
Convention on Climate Change 

Ratified 29/12/2004 
Kyoto, 

11/12/1997 

Rotterdam Convention on the Prior Informed Consent 
Procedure for Certain Hazardous Chemicals and 
Pesticides in International Trade 

Ratified 11/08/2002 
Rotterdam, 
10/10/1998) 

Regional Organization for the Protection of the Marine 
Environment (ROPME) 

Ratified 01/04/1979 
Kuwait, 

24/04/1978 

Protocol Concerning Regional Cooperation In 
Combating Pollution By Oil And Other Harmful 
Substances In Cases Of Emergency 

Ratified 01/04/1979 
Kuwait, 

24/April/1978 

Protocol Concerning Marine Pollution resulting from 
Exploration of the Continental Shelf 

Ratified 16/07/1990 
Kuwait, 

1/03/1989 

Protocol for the protection of the Marine Environment 
against Pollution from Land - Based Source 

Acceptance 21/02/1990 
Kuwait, 

1/02/1990 

Convention on the sanitary and phytosanitary (SPS) Accession 10/04/1996) 
Kuwait, 

1/01/1995 

International Plant Protection Convention Accession 02/10/2005 
Rome, 

6/12/1951 

Minamata Convention on Mercury Ratified 25/03/2015 
Kumamoto, 
10/10/2013 

Agreement on Agriculture Accession 10/04/1996 
Kuwait, 

1/January/1995 

Convention on the Conservation of Migratory Species 
of Wild Animals (CMS) 

Ratified 01/05/2016 
Bonn, 

23/06/1979 

Convention on Conservation of Wildlife and its Natural 
Habitats in the GCC 

Ratified 2003 
Kuwait, 
2001 

Paris Agreement on Climate Change Acceptance 22/04/2016 
Paris, 

12/12/2015 

The International Treaty on Plant Genetic Resources 
for Food and Agriculture (CGRFA) 

Ratified 9/05/1990 
Washington, 

D.C, 3/03/1973 
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Convention Name 

Status: 
Approval, 

Acceptance, 
Accession, 

Succession or 
Ratification 

Date of 
Approval, 

Acceptance, 
Accession, 

Succession or 
Ratification 

Globally Date 
of Agreement 

The International Convention for the Prevention of 
Pollution from Ships (MARPOL) 

Accession  2019 2019 

3.6. World Bank / International Finance Corporation  

3.6.1. Overview 

The IFC is part of the World Bank Group and fosters sustainable economic growth in developing countries by 
financing private sector investment. The IFC have developed their Performance Standards to ensure that their 
operations are sustainable. The IFC Standards have also been widely adopted by a wide range of groups including 
Export Credit Agencies through the Common Approaches and financial institutions which have signed up to the 
Equator Principles (referred to as Equator Principal Financial Institutions (EPFIs)). 

3.6.2. Performance Standards 

All IFC projects or projects where IFC Performance Standards (updated 2012) are adhered to must meet with the 
following Performance Standards (PSs) on Social and Environmental Sustainability: 

• Performance Standard 1: Assessment and Management of Environmental and Social Risks and Impacts; 

• Performance Standard 2: Labour and Working Conditions; 

• Performance Standard 3: Resource Efficiency and Pollution Prevention; 

• Performance Standard 4: Community Health, Safety and Security; 

• Performance Standard 5: Land Acquisition and Involuntary Resettlement; 

• Performance Standard 6: Biodiversity Conservation and Sustainable Management of Living Natural 

Resources; 

• Performance Standard 7: Indigenous Peoples; and 

• Performance Standard 8: Cultural Heritage. 

It should be noted that all above IFC performance standards apply to the Project with the exception of PS5 (since 
the land within the Project footprint is uninhabited and therefore no land acquisition or involuntary resettlement will 
occur) and PS7 (as the Project site and its surrounding do not support indigenous populations). 

3.6.3. IFC Environmental Health & Safety Guidelines 

The IFC has prepared a series of Environmental Health and Safety Guidelines (EHS), which provide general and 
sector specific guidance. The EHS Guidelines are indeed technical reference documents with general and industry-
specific examples of Good International Industry Practice (GIIP) and are referred to in the World Bank’s 
Environmental and Social Framework and in IFC’s Performance Standards. These documents provide details of 
the required levels and considerations when undertaking an ESIA for a project. 

In relation to this Project, the following are considered to be relevant: 
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• World Bank/IFC General EHS Guidelines (2007): The General EHS Guidelines covers four main subjects 

which include environment, occupational health and safety, community health and safety and construction and 

decommissioning; and  

• World Bank/IFC EHS Guidelines for Electric Power Transmission and Distribution (2007);  

• World Bank/IFC EHS Guidelines for Thermal Power Plants (2008);  

• World Bank/IFC EHS Guidelines for Electric Power Transmission and Distribution (2007); and 

• World Bank/IFC EHS Guidelines for Offshore Oil and Gas Development (2015). 

3.6.4. IFC EHS Guidelines Compliance Limits 

The IFC EHS Guidelines set out compliance limits in relation to ambient air quality and noise which are described 
below: 

3.6.4.1. Ambient Air Quality  

The WHO has provided Air Quality Guidelines (AQGs) designed to offer guidance in reducing the health impacts 
of air pollution. As part of the AQGs is included ambient air quality limits which are used by IFC as a guidance in 
the absence of national legislated standards, which are detailed in Table 3-13. 

Table 3-13: WHO ambient air quality limits 

Pollutant Averaging Period 

Guideline Value 

µg/m3 Conversion to ppm 

PM2.5 
Annual 10 N/A 

24-hour 25 N/A 

PM10 
Annual 20 N/A 

24-hour 50 N/A 

O3 8-hour 100 0.051 

NO2 
Annual 40 0.021 

1-hour 200 0.106 

SO2 
24-hour 20 0.008 

10-minute 500 0.191 

3.6.4.2. Ambient Noise 

The IFC General EHS Guidelines states that noise levels shall not exceed the following: 

• 55 LAeq dB(A) during the daytime and 45 LAeq dB(A) during the night-time at residential, institutional or 

educational establishments; 
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• 70 LAeq dB(A) at an industrial receptor for daytime and night-time periods; or 

• A maximum 3dB(A) increase in background levels at the nearest receptor location off-site. 

3.6.5. IFC Project Category 

The Project footprint will fall within and adjacent to the MMBR which is both nationally protected by law and 
internationally registered under the UNESCO Man and Biosphere Programme global network of Biosphere 
Reserves. Furthermore, the area through which the Project route will pass is considered to support Critical Habitat 
as per IFC PS6.  

Based on the World Bank (WB) / International Finance Corporation (IFC) Standard, the Project is categorised as 
a “Category A: Business activities with potential significant adverse environmental or social risks and/or impacts 

that are diverse, irreversible, or unprecedented” as the Project construction has the potential to cause irreversible 
impacts on the marine environment if not mitigated, monitored and compensated correctly. 

3.6.6. Equator Principles 

3.6.6.1. Overview 

The Equator Principles (EPs) present ten key principles: 

• Principle 1: Review and Categorisation; 

• Principle 2: Environmental and Social Assessment; 

• Principle 3: Applicable Environmental and Social Standards; 

• Principle 4: Environmental and Social Management System and Equator Principles Action Plan; 

• Principle 5: Stakeholder Engagement; 

• Principle 6: Grievance Mechanism; 

• Principle 7: Independent Review; 

• Principle 8: Covenants;  

• Principle 9: Independent Monitoring and Reporting; and 

• Principle 10: Reporting and Transparency.  

As part of the EPs, for Projects located in Non-Designated Countries, the Assessment process shall evaluate 
compliance with the applicable IFC Performance Standards and the World Bank Group EHS Guidelines. The UAE 
is a non-designated country and therefore the ESIA will evaluate compliance with these requirements, working on 
the assumption that the Project is a Category A.  

3.6.6.2. Equator Principles Versions 

The current version of the EPs is Version 4 (referred as ‘EPV4’), dated July 2020. The changes in EPV4 in 
comparison to EP Version 3 (referred as ‘EPV3’) can be summarised as follows: 

• Scope of applicability of the EPs – the threshold amount for the application of EPs to project related 

corporate loans has been reduced and loans for sovereign borrowers are now within the scope of EPV4 for 

Category A and Category B projects. In addition, the scope has been extended to project related refinancing 

and project related acquisition; 
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• Applicable standards in designated countries vs. non-designated countries – EPFIs are required to 

evaluate the specific risks of proposed projects in Designated Countries to determine if IFC Performance Laws 

are applicable. Furthermore, EPFIs are required to review all Category A and B projects globally to ensure 

compliance with the EPs;  

• Human rights and social risk – EPV4 requires obtainment of the Free, Prior and Informed Consent (FPIC) 

of Indigenous Peoples affected by a project, as per IFC Performance Standard 7. Nonetheless, this will not be 

applicable since no indigenous populations will be affected by the Project; and 

• Climate change – EPV4 introduced an element of climate change assessment. A Climate Change Risk 

Assessment is required: 

− For all Category A and, as appropriate, Category B Projects, will include consideration of relevant physical 
risks as defined by the Task Force on Climate-related Financial Disclosures (TCFD); 

− For all Projects, in all locations, when combined Scope 1 and Scope 2 Emissions are expected to be more 
than 100,000 tonnes of CO2 equivalent annually. Consideration must be given to relevant Climate 
Transition Risks (as defined by the TCFD) and an alternatives analysis completed which evaluates lower 
Greenhouse Gas (GHG) intensive alternatives. 

Therefore, following the above changes between EPV3 and EPV4, of relevance for this Project, new sections will 
be included in the ESIA which assessed the physical climate change risk. The Project has no direct GHG emissions 
(Scope 1) with the exception of limited direct (Scope 1) and indirect (Scope 2) temporary emissions caused by the 
construction phase which are estimated to produce significantly less than 100,000 tonnes of CO2 equivalent. 
Additionally, the installation of the Project will result in a reduction of approximately 30% of existing emission levels 
by negating the requirement for the use of GTGs for power sources for offshore activities. The replacement of the 
GTGs with electricity generated from a range of more sustainable and renewable sources will result in a positive 
impact in terms of reducing greenhouse gas emissions and pollutants. This is further detailed in Section 5.1.2.3.2 

which presents the ADNOC actual and forecasted offshore GHG intensity figures. 

3.7. Japanese Bank for International Cooperation 

3.7.1. Overview  

The Project will require financing from the Japan Bank for International Cooperation (JBIC). In January 2015 JBIC 
released their Guidelines for the Confirmation of Environmental and Social Considerations, which was adopted in 
April 2015 and replaced earlier editions of the guidelines.  

As part of this JBIC requires that project proponents undertake appropriate environmental and social 
considerations so as to prevent or minimize the impact on the environment and local communities, and not to bring 
about unacceptable effects. 

In making its funding decisions, JBIC conducts screenings and reviews of environmental and social considerations 
to confirm that the requirements are duly satisfied. JBIC makes the utmost efforts to ensure that appropriate 
environmental and social considerations are undertaken, in accordance with the nature of the project for which 
JBIC provides funding, as stated in the Guidelines, through such means as loan agreements. 

JBIC undertakes the following process to ensure that projects are environmentally and socially acceptable: 

a) classifies the project into one of three categories, based upon environmental and social sensitivity, referred to 
as “screening”; 

b) conducts a review of environmental and social considerations when making a decision on funding, to confirm 
that the requirements are duly satisfied (referred to as “environmental review”); and 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

98 
 

 

c) conducts monitoring and follow-up after the decision has been made on funding (referred to as “monitoring”). 

JBIC ascertains whether a project complies with environmental laws and standards of the host national and local 
governments concerned, as well as whether it conforms to their environmental policies and plans. JBIC also 
ascertains whether a project meets the relevant aspects of World Bank Safeguard Policy regarding environmental 
and social considerations. On the other hand, for private sector limited or non-recourse project finance cases, or 
where appropriate, JBIC ascertains whether the project meets the relevant aspects of International Finance 
Corporation Performance Standards (which are discussed in Section 3.6.2 above). 

3.7.2. Project Categorisation 

A proposed project is classified as Category A if it is likely to have significant adverse impacts on the environment. 
A project with complicated or unprecedented impacts which are difficult to assess is also classified as Category A. 
The impact of Category A projects may affect an area broader than the sites or facilities subject to physical 
construction. Category A, in principle, includes projects in sensitive sectors (i.e., sectors that are liable to cause 
adverse environmental impact) or with sensitive characteristics (i.e., characteristics that are liable to cause adverse 
environmental impact) and projects located in or near sensitive areas.  

An illustrative list of sensitive sectors, characteristics and areas is provided within the Guidelines. Given the fact 
that the Project could result in significant environmental impacts and that these impacts could extend beyond the 
sites or facilities subject to physical construction, in addition to the location within and adjacent to a Marine 
Protected Area, for the purposes of this ESIA it is assumed that the Project would be classified as Category A. On 
this basis, the ESIA has adopted the conditions set out within the JBIC Guidelines for ESIA Reports for Category 
A Projects. 

3.7.3. ESIA Requirements  

Borrowers and related parties must submit an ESIA report and environmental permit certificates issued by the host 
governments or other appropriate authority for Category A projects.  

The environmental review process for both Category A and B projects examines the potential negative and positive 
environmental impact of projects. JBIC evaluates measures necessary to prevent, minimise, mitigate or 
compensate for potential negative impact, and measures to promote positive impact if any such measures are 
available. 

3.7.4. Disclosure  

Prior to making decisions on funding and depending on the nature of the project, JBIC discloses information in 
principle as set out below. JBIC endeavours to disclose information in a manner that allows adequate time before 
decisions are made on funding and realise further information disclosure by working on project proponents to this 
end through the borrowers and related parties, in compliance with the relevant laws and ordinances in the host 
country, as follows: 

• Upon completion of the screening of a project, JBIC discloses the project name, country, location, outline and 

sector of the project, and its category classification, as well as the reasons for that classification; and 

• In the case of Category A and Category B Projects, JBIC publishes on its website the status of acquirement 

of the ESIA reports and environmental permit certificates confirming environmental and social considerations. 
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3.8. KEXIM 

3.8.1. Overview 

The Project will also be financed by Korea Export Import Bank (KEXIM). KEXIM requires that any Project above 
10 million Special Drawing Rights (SDR) or financing for the nuclear sector or for Projects in environmentally 
sensitive areas are subject to their Environmental and Social Due Diligence Procedures. 

3.8.2. Project Categorisation 

Once a client submits an Environmental and Social (E&S) Screening Form, the bank estimates the levels of E&S 
risks involved in the project to be supported, and categorizes the project according to the extent and level of such 
risks. The categories defined by KEXIM are as follows: 

• Category A - Projects with potential significant adverse environmental and/or social impacts which may affect 

an area broader than the sites; 

• Category B - Projects with potential environmental and/or social impacts which are less adverse than those of 

Category A Projects, and for which mitigation measures are more readily available; 

• Category C - Projects with minimal or no potentially adverse environmental and/or social impacts; and 

• Category FI - Indirect loan Projects with similar level of environmental and/or social impact of Category A or 

B. 

3.8.3. ESIA Requirements 

ESIA’s are required for Category A and B projects and must be conducted with reference to the most stringent 
standards among the host country regulations and internationally recognized standards such as IFC Performance 
Standards, EHS guidelines, etc. 

3.8.4. Disclosure 

KEXIM discloses E&S information pertaining to projects on its website before and after a final commitment to grant 
official support. For Category A projects the Project Information Disclosure period is at least 30 days before a final 
commitment to grant official support. For Category B projects, Project Information Disclosure occurs after a final 
commitment. 

3.9. ESIA Approach and Methodology 

This section presents the approach and methodology which will be adopted as part of the ESIA process for the 
Project. This includes the approach to determine the existing environmental and socio-economic conditions, 
including identification of sensitive receptors and the general methodology for the assessment of environmental 
impacts likely to be associated with the Project.  

3.9.1. Methodology 

The standard approach to the assessment of impacts for the ESIA is illustrated in Figure 3-3 below.  
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Figure 3-3: ESIA process flow chart 

The assessment of the potential impacts of both the construction and operational phases of the Project will be 
based on a number of criteria, which are used to determine whether or not such effects are ‘significant’. These 
significant criteria will include: 

• Local, national and international legislation, regulations and standards; 

• Relationship with national planning policies or drivers; 

• Sensitivity of the local environment; 

• Reversibility or irreversibility and duration of the impact; 

• Inter-relationship, if any, between the impacts, otherwise known as cumulative impacts; and 

• Outcomes of consultations with relevant stakeholders. 

The significance of impacts reflects judgements as to the importance or sensitivity of the affected receptors and 
the nature, magnitude and duration of the predicted changes. 

The approach to identifying required mitigation and management measures has also been identified to ensure 
that, where significant impacts are identified, these can be reduced to acceptable levels. 

3.9.2. Sensitivity and Importance of Receptors 

Receptors are defined as the physical resource or user group that would be impacted by a proposed development. 
In each technical chapter of the ESIA report, the potential sensitive receptors will be identified. The sensitivity of 
the receptors will be determined within each of the technical chapters using professional judgement, the 
consideration of existing designations and quantifiable data, where possible. Some examples are as follows: 

• A proposed project site which is a protected area in accordance with IUCN criteria, international conventions 

such as RAMSAR, and supports species listed as Critically Endangered, Endangered or Vulnerable in the 

2004 IUCN Red List of Threatened Animals and Critical habitats, would be classified as highly sensitive. In 
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contrast, a site which includes habitats that are severely modified, damaged or degraded, or supporting a 

generic and common terrestrial habitat, would be classified as less sensitive; and 

• Residential areas would generally be considered more sensitive to noise and poorly controlled lighting from a 

construction site than industrial areas. 

3.9.3. Description of Impact 

Impacts are defined as the physical changes to the environment as attributed to a project. In each technical chapter 
of the ESIA Update report, the likely environmental impacts have been identified and taken into consideration in 
the course of the assessment. 

Impacts are defined as either ‘negative’ or ‘positive’ and, depending on the discipline, either ‘direct’ (effects directly 
attributable to a project action / activity), or ‘indirect’ (effects that are not directly attributed to a project action / 
activity). 

Impacts are also divided into those occurring during the construction phase of a project, and those that occur 
during the operational phase. Again, dependent on the discipline, the ESIA may refer to such effects as ‘temporary’, 
generally during the construction phase and demobilisation phase and ‘permanent’ (generally during the 
operational phase). 

3.9.4. Significance of Impacts 

Prediction of impacts is essentially an objective exercise to determine what could potentially happen to the 
environment as a consequence of the Project and its associated activities. Impacts have been categorised 
according to their various characteristics (e.g. are they detrimental or beneficial? direct or indirect? etc.). The 
various types of impacts that arise, and the terms used in this assessment are shown and discussed in the following 
tables and associated text. 

When evaluating the severity of environmental impacts, the following factors are taken into consideration: 

• Impact Magnitude: the magnitude of the change that is induced (i.e. the percentage of a resource that is lost); 

• Impact Duration: the time period over which the impact will last; 

• Impact Extent: the geographical extent of the induced change;  

• Likelihood: the likelihood that the event will occur during the project lifecycle; and 

• Regulations, Standards and Guidelines: the status of the impact in relation to regulations (e.g. discharge 

limits), standards (e.g. environmental quality criteria) and guidelines.  

Table 3-14 to Table 3-17 below outline the impact criteria used within the assessment of the proposed Project. 
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Table 3-14: Definition of impact type 

Impact Type Definition 

Direct Impact 
Impacts that result from a direct interaction between a planned project activity and 
the receiving environment (e.g. between occupation of a plot of land and the habitats 
which are lost). 

Secondary Impact 
Impacts that follow on from the primary interactions between the project and its 
environment as a result of subsequent interactions within the environment. (e.g. loss 
of part of a habitat affects the viability of a species population over a wider area). 

Indirect Impacts 
Impacts that result from other activities that are encouraged to happen as a 
consequence of the project (e.g. presence of project promotes service industries in 
the region). 

Cumulative impact 
Impacts that act together with other impacts to affect the same environmental 
resource or receptor.: 

Residual Impact 
Impacts that remain after mitigation measures have been designed into the intended 
activity. 

 

Table 3-15: Impact assessment terminology 

Impact Severity Definition 

Impact Magnitude 

Magnitude 
Estimate the size of the impact (e.g. the size of the area damaged or impacted the % 
of a resource that is lost or affected etc.) 

Impact Nature 

Negative impact 
An impact that is considered to represent an adverse change from the baseline or 
introduces a new undesirable factor. 

Positive impact 
An impact that is considered to represent an improvement on the baseline or 
introduces a new desirable factor. 

Neutral impact 
An impact that is considered to represent neither an improvement nor deterioration in 
baseline conditions. 

Impact Duration 

Temporary Impacts are predicted to be of a short duration and intermittent / occasional in nature. 

Short-term 
Impacts that are predicted to last only for a limited period but will cease on completion 
of the activity, or as a result of mitigation / reinstatement measures and natural 
recovery. 
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Impact Severity Definition 

Long-term 
Impacts that will continue over an extended period but cease when the project stops 
operating. These will include impacts that may be intermittent or repeated rather than 
continuous if they occur over an extended period of time. 

Permanent 
Impacts that occur once on development of the project and cause a permanent 
change in the affected receptor or resources that endures substantially beyond the 
project lifetime. 

Impact Extent 

Local Impacts are on a local scale (e.g. restricted to the vicinity of the facility etc). 

Regional 
Impacts are on a national scale (effects well beyond the immediate vicinity of the 
project and affect an entire region). 

Global Impacts are on a global scale (e.g. global warming, depletion of the ozone layer). 
 

Table 3-16: Impact severity criteria 

Impact Severity Definition 

Slight 
Where the development would cause perceptible improvement or deterioration to the 
existing environment. 

Low 
Where the development would cause noticeable improvement or deterioration to the 
existing environment. 

Medium 
Where the development would cause moderate improvement or deterioration to the 
existing environment. 

High 
Where the development would cause significant improvement (or deterioration) to the 
existing environment. 

 

Table 3-17: Likelihood categories 

Impact Likelihood Definition 

Extremely unlikely 
The event is very unlikely to occur under normal conditions but may occur in 
exceptional circumstances, e.g. emergency conditions. 

Unlikely The event is unlikely but may occur under normal conditions. 

Low likelihood The event is likely to occur during normal conditions. 

Medium likelihood The event is very likely to occur during normal conditions. 

High likelihood The event will certainly occur during normal conditions.  
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3.9.5. Evaluation of Impacts 

The significance of each impact (Table 3-19) is determined by comparing the impact severity against the sensitivity 
of the receptor in the impact significance matrix provided below in Table 3-18. 

Table 3-18: Determining the significance of impacts 

Impact Severity 

Sensitivity of Receptor 

Low 
Low-

medium 
Medium  

Medium 
High  

High  

No change / 
impact will occur 

No Change Negligible Negligible Negligible Negligible Negligible 

Change / impact 
will occur 

Slight Negligible Negligible Negligible Minor Minor 

Low Negligible Negligible Minor Minor Moderate 

Medium Negligible Minor Minor Moderate Major 1 

High Minor Moderate Moderate Major 3 Major 1 

 

Table 3-19: Definition of each impact significance 

Significance Definition 

Negligible Magnitude of change comparable to natural variation. 

Minor Detectable but not significant. 

Moderate Significant; amenable to mitigation and should be mitigated where practicable. 

Major Significant; amenable to mitigation; and shall be mitigated. 

Critical 
Intolerable; corresponds to a major impact, but not amenable to mitigation; alternatives 
must be identified – Project Stopper. 

 

The Critical Impact designation indicated in Table 3-19 above will be allocated in place of a Major Impact when 
mitigation for the Major Impact is not possible and the impact takes on a Critical Impact status where alternatives 
must then be considered. 

  

 
3 Note: Major impacts would be accorded a ‘Critical’ impact status if no or very limited mitigation is possible. Critical impacts 
would require the identification of alternatives or compensation measures. 
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3.9.6. Mitigation, Enhancement and Assessment of Residual Impacts 

Where significant impacts are identified, from moderate levels of significance and above, mitigation and 
enhancement measures will be identified to prevent, reduce or remedy any potentially significant environmental 
impacts which cannot be avoided or effectively reduced through changes to the construction or operational 
methodology.  

Such measures will need to be implemented during the construction phase or the operational phases or the Project 
by adopting the control hierarchy principles as illustrated by Figure 3-4. 

 

Figure 3-4: Control hierarchy principles 

Each technical chapter of the ESIA report will detail the measures recommended to mitigate any identified 
significant effects and any measures which may provide positive environmental effects. 

3.9.7. Cumulative Impacts 

Cumulative impacts are those that occur in combination with other developments or impacts taking place at the 
same time. The potential for cumulative environmental impacts to arise will also be considered. Two types of 
cumulative effects will be included in the ESIA: 

• Type 1 Cumulative Impact: the combined effects of different environmental factors from a single development 

on a particular receptor, e.g. one residential property may experience a degradation in local air quality and an 

increase in noise levels as a result of a single development; and 

• Type 2 Cumulative Impact: the combined effects of all developments within the area, e.g. impacts on air 

quality from one development may not be significant when considered alone but may be significant in 

combination with other proposed developments. Type 2 cumulative impacts could occur within the Project site 

and interrelated facilities, which may be under construction and/or operation in conjunction with other future 

proposed developments, such as residential, other infrastructure. 

  

Eliminate

• Remove the 
environmental 
impact.

Replace

• Replace the 
construction 
activities, 
procedure or 
equipment with 
a safest one in 
order to reduce 
the risk 
category.

Reduce

• Reduce the 
quantity of the 
hazardous 
materials and / 
or the number 
of sensitive 
receptors 
exposed to it.

Isolate

• Separate 
physically the 
hazard from the 
sensitive 
receptors.

Eng Controls

• Use 
Operational 
Control 
Procedures, 
modify tools or 
equipment.

Protect

• Use additional 
physical 
operational 
control 
measures and 
PPE for 
individuals 
when the 
above action 
can not be 
implemented
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3.9.8. Mitigation Measures 

Following the impact assessment, avoidance, mitigation, compensation or enhancement measures will be 
identified to prevent, reduce or compensate for any potentially significant environmental impacts.  

Each technical chapter of the ESIA Report will detail the measures recommended to mitigate any identified 
significant effects and any measures which may provide positive environmental effects. An assessment of the 
significance of any residual impacts remaining following the implementation of mitigation measures will then be 
undertaken. 

3.9.9. Environmental Management and Monitoring 

Detailed control measures have been developed as part of this ESIA, where potentially significant impacts have 
been identified.  

The Project represents an infrastructure development which will traverse through MMBR and the majority of the 
impacts are expected to occur during the construction phase, whilst operational phase impacts will be limited. It is 
recommended that a Construction Environmental and Social Management Plan (CESMP) is developed as part of 
the Project EMP process. However, due to the sensitivity of the surrounding environment, particularly the marine 
environment and associated habitats, it is also considered prudent to prepare an Operational Environmental and 
Social Management Plan (OESMP) to ensure the effective management of all Project components. The ongoing 
monitoring of compensatory terrestrial ecology measures proposed within this ESIA also require continued 
assessment for determining their success. Full details of the CESMP and OESMP framework is presented in 
Section 5.14. 

The CESMP and OESMP will ensure the following: 

• Provision of a clear framework for the implementation of environmental management plans; 

• Responsibilities for implementation are defined; 

• Clear environmental management actions are defined; 

• Requirements for monitoring including methods and frequency are defined; and 

• Mechanisms for feedback, management plan updates and reporting are in place to ensure that the plans 

remain relevant. 
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4. PROJECT DESCRIPTION 

4.1. Statement of Need 

In consideration of the rapid population growth and economic development within the UAE, the associated 
increases in water and power demand and the vulnerability of the country due to the low-lying coastal areas and 
hot arid climate, the UAE Government has recognised and is addressing the pressures and threats posed to the 
country by climate change. Over the past two decades, the UAE has been consistently and strongly committed to 
reducing environmental and climate impacts by reducing carbon emissions and moving towards a green and 
sustainable economy. For example, the UAE was one of the first major oil producing countries to become a 
signatory to the Kyoto Protocol to the UN Convention on Climate Change in 2005. A number of policies and 
frameworks and Government entities have been created, prepared and refined within the country and at Abu Dhabi 
Emirate level to guide the transition to a greener economy through the reduction of carbon emissions (1) (2).  

In 1995, the UAE ratified the United Nations Framework Convention on Climate Change (UNFCCC) which focuses 
on the objective to ‘stabilise greenhouse gas concentrations in the atmosphere at a level that would prevent 

dangerous anthropogenic interference with the climate system’. Since this ratification, the UAE and Abu Dhabi 
have continued to make commitments and policies to address climate change issues, increase adaptability and 
reduce their carbon footprint. The UAE is listed as a non-Annex 1 country within the UNFCCC and therefore is not 
obligated to make reductions to emissions; despite this, the UAE is constantly striving to reduce emissions and 
adopt a greener and more sustainable economy.  

The Ministry of Climate Change and Environment (MoCCaE) in collaboration with the EAD has developed the Abu 
Dhabi Greenhouse Gas (GHG) Emissions Inventory (1) (2), in conjunction with a number of government entities 
and companies, including ADNOC. The inventories identify baseline emissions levels and provide future 
projections to 2030 of emissions data, both direct and indirect, from a range of sources including waste, land use, 
industrial and energy sectors (1). The initial inventory was produced in 2010 (base year), followed by an updated 
inventory in 2012 which also identified emissions projections for 2030. The latest emissions inventory provided 
data for 2014-2016 plus updates to the emissions projections for 2030 (2). 

The GHG Emissions Inventory will assist in and promote the reduction of carbon emissions and therefore will 
contribute in assisting the UAE and the Emirate of Abu Dhabi in meeting its commitment to the following policies 
and agreements, all of which share the same ultimate goal of reducing climate change impacts: 

• Abu Dhabi Vision 2030;  

• UAE Green Growth Strategy; 

• UAE Energy Strategy (which aims to achieve 50% clean energy contributions by 2050); 

• National Climate Change Plan of the UAE; 

• The Paris Agreement (2016); and 

• United Nations Framework Convention on Climate Change (UNFCCC) (1). 

Currently all operating companies in the Abu Dhabi offshore area (ADNOC Offshore, ADNOC LNG, BUNDUQ, 
ADOC and Total ABK) manage their electrical power requirement locally and independently using gas turbine 
generators (GTGs). The electrical power requirement for sustained production and future development plans will 
substantially increase over time. Moreover, the existing GTGs currently being used will expire through their 
duration of use and can raise environmental concerns as well as concerns towards the economic impacts of 
maintenance.  
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The Project is therefore being developed by ADNOC to provide an alternative source of power for offshore facilities, 
which will replace the existing GTG power sources with electricity generated on the mainland. This development 
is therefore expected to reduce the carbon footprint of ADNOC’s offshore operations by more than 30%, replacing 
existing offshore GTGs with more sustainable power sources available on the Abu Dhabi onshore power network, 
thereby ensuring that operational carbon emissions are reduced and that future operational demand requirements 
can be met. This progressive and collaborative approach will also drive operational efficiencies and improve 
system reliability of energy supply, while offering the potential for power supply cost optimisation. Full details on 
the reduction of GHG emissions from the ADNOC offshore facilities is presented in Section 5.1.2.3.2. 

This Project is therefore expected to result in both economic and sustainability benefits to Abu Dhabi Emirate and 
the UAE in terms of oil and gas activities and capabilities through reducing energy demands and associated 
maintenance costs, in addition to reducing the existing carbon footprint associated with the electrical power 
requirements for offshore activities. These objectives strongly align with the demonstrable and ongoing efforts 
made towards climate change and carbon footprint reduction described above. 

Given the substantial focus placed upon addressing climate change drivers and moving the country towards a 
greener and more sustainable future, the Project can be considered to provide a significant contribution to this 
goal, through enabling and facilitating greener electricity sources to be used and creating the opportunity to reduce 
carbon emissions associated with offshore oil and gas activities.  

4.2. Project Location and Scale 

4.2.1. Sites Location 

4.2.1.1. Overview 

The Project is separated into two distinctive areas which are located within the Al Dhafra Region within the Emirate 
of Abu Dhabi as illustrated in Figure 4-1 and Figure 4-2 below. 

The Project site crosses through coastal areas, shallow coastal waterways, coastal islands and deep offshore 
areas with some of those containing sensitive and critical habitats. Furthermore, and as illustrated in Figure 4-3 
below, the Project site crosses part of and then follows the border of the MMBR which is nationally protected by 
law and internationally registered under the UNESCO Man and Biosphere Programme global network of biosphere 
reserves. Finally, the Project also crosses through a number of oil and gas fields as illustrated in Figure 4-4 below. 

The proposed sub-sea cable corridors will originate from two separate onshore power supply station locations and 
are separated into two main routes, namely: 

• Route 1 – Mirfa to Al Ghallan Island; and 

• Route 2 – Shuweihat to Das Island. 

The below figures illustrate each route and provide an illustration of the Project scale and the proposed sub-sea 
cable routes.  
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Figure 4-1: Location of Project sites and areas within the UAE context 
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Figure 4-2: Location of Project sites and areas within Abu Dhabi Emirate 
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Figure 4-3: Location of Project sites and areas in relation to nearby protected areas 
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Figure 4-4: Location of Project sites and areas in relation to nearby oil fields
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Figure 4-5: Location of Project Route 1 sites and areas  
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Figure 4-6: Location of Project Route 2 sites and areas 
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4.2.1.2. Project Coordinates, Geographic Boundaries and Scale 

Table 4-1 below provides details regarding the scale and length of the each of the proposed cable routes. 

Table 4-1: Overview and scale of proposed cable Routes 1 and 2 

Cable 
Section 

Onshore End Offshore End 
Total Length 

(km) 
No. of 

crossings 
Location Type Location Type 

Route 1 

1A Mirfa Onshore Al Ghallan Artificial Island 132 73 

1B Mirfa Onshore Al Ghallan Artificial Island 132 56 

Route 2 

2 Shuweihat Onshore Das Artificial Island 137 39 

2A Shuweihat Onshore Das Artificial Island 136 33 

2B Shuweihat Onshore Das Artificial Island 137 39 

 

The grid reference coordinates for the boundary of the Project sites and alignments are provided below in Table 
4-2 and Table 4-3. Additionally, Figure 4-7 to Figure 4-21 illustrate each coordinate points. 

Additionally, Kilometre Points (KP) are illustrated for each route in Figure 4-22 and Figure 4-23 below. 
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Table 4-2: Route 1 - Project Coordinates (UTM) 

Route 
Number 

Easting Northing 

Onshore Boundary – Route 1 

O1 748222.76 2668150.69 

O2 748049.58 2668079.96 

O3 748054.71 2668334.48 

O4 747947.81 2668589.25 

O5 748053.85 2668635.70 

O6 748018.08 2668718.68 

O7 749688.71 2669409.43 

O8 750366.44 2668978.82 

O9 750370.33 2668990.97 

O10 750442.93 2668850.78 

O11 750384.95 2668907.73 

O12 749735.02 2669320.95 

O13 748262.54 2668691.37 

O14 748264.30 2668688.42 

Cable 1A 

1A-1 748059.39 2668430.02 

1A-2 748069.45 2668407.57 

1A-3 748239.36 2668479.52 

1A-4 748243.77 2668540.73 

1A-5 748255.13 2668546.30 

1A-6 748265.82 2668689.62 

1A-7 748246.68 2668736.95 

1A-8 749712.31 2669364.21 

1A-9 750398.47 2668927.87 

1A-10 750429.18 2668876.89 

1A-11 751411.75 2669422.13 

1A-12 760030.67 2671706.05 

1A-13 761146.92 2671451.76 

1A-14 763139.00 2671417.97 

1A-15 763270.64 2671447.38 

1A-16 763397.99 2671478.95 

1A-17 763760.31 2671646.56 

1A-18 764227.49 2672121.52 

1A-19 764345.89 2672302.10 

Route 
Number 

Easting Northing 

1A-20 764535.72 2672727.50 

1A-21 764612.14 2672952.11 

1A-22 765921.76 2679052.61 

1A-23 765977.92 2679155.55 

1A-24 767858.88 2681233.49 

1A-25 767970.84 2681301.31 

1A-26 768741.50 2681574.42 

1A-27 768824.43 2681629.24 

1A-28 770202.09 2683154.74 

1A-29 776268.50 2701094.05 

1A-30 790738.35 2713652.75 

1A-31 793379.63 2723571.85 

1A-32 789627.01 2735673.92 

1A-33 789548.71 2738468.42 

1A-34 790534.40 2744366.39 

1A-35 790689.56 2747577.17 

1A-36 789001.13 2750792.39 

1A-37 785814.26 2753752.30 

1A-38 780794.33 2755315.30 

1A-39 778510.74 2755592.91 

1A-40 777281.05 2755001.48 

1A-41 775942.47 2755330.18 

1A-42 774917.23 2755410.58 

1A-43 774636.00 2755329.00 

1A-44 774221.00 2755123.00 

1A-45 773597.00 2755065.00 

1A-46 773164.14 2754847.86 

1A-47 772422.33 2754707.35 

1A-48 770536.93 2755420.35 

1A-49 770359.24 2755423.02 

1A-50 768568.12 2754815.79 

1A-51 766951.19 2753238.29 

1A-52 766803.81 2752343.36 

1A-53 766890.71 2752081.80 

1A-54 767741.17 2751392.31 

Route 
Number 

Easting Northing 

1A-55 767819.92 2751197.44 

1A-56 767907.55 2750904.62 

1A-57 767902.07 2750840.02 

1A-58 767878.07 2750771.15 

Landfall Al Ghallan Island – Cable 1A 

1A-59 767892.17 2750715.00 

1A-60 767908.31 2750649.39 

1A-61 767909.73 2750640.42 

1A-62 767795.05 2750449.73 

1A-63 767816.10 2750439.78 

1A-64 767828.59 2750465.32 

Cable 1B 

1B-1 748170.93 2668477.29 

1B-2 748180.23 2668456.54 

1B-3 748237.23 2668480.30 

1B-4 748241.91 2668541.75 

1B-5 748253.37 2668547.64 

1B-6 748263.96 2668689.45 

1B-7 748244.14 2668737.23 

1B-8 749712.49 2669366.60 

1B-9 750360.16 2668954.68 

1B-10 751385.60 2669518.72 

1B-11 760030.99 2671809.26 

1B-12 761153.15 2671552.12 

1B-13 763113.48 2671517.68 

1B-14 763373.13 2671577.18 

1B-15 763685.43 2671717.30 

1B-16 764164.16 2672212.03 

1B-17 764271.15 2672384.02 

1B-18 764436.59 2672762.15 

1B-19 764523.08 2673014.38 

1B-20 765826.36 2679084.44 

1B-21 765913.10 2679233.10 

1B-22 767815.51 2681342.55 

1B-23 768034.69 2682203.56 

Route 
Number 

Easting Northing 

1B-24 768110.56 2682330.35 

1B-25 769323.50 2683675.03 

1B-26 775404.86 2701665.78 

1B-27 789860.51 2714220.78 

1B-28 792338.90 2723530.73 

1B-29 791801.16 2725249.46 

1B-30 787175.90 2727472.57 

1B-31 761507.64 2732915.70 

1B-32 761117.24 2733288.10 

1B-33 761027.75 2745907.37 

1B-34 761105.73 2746183.53 

1B-35 763135.79 2750039.26 

1B-36 763645.13 2750574.68 

1B-37 764184.17 2750756.72 

1B-38 764384.26 2750759.94 

1B-39 764638.00 2750685.45 

1B-40 764963.99 2750792.62 

1B-41 765245.67 2751047.27 

1B-42 765745.28 2751178.56 

1B-43 766714.56 2751119.41 

1B-44 767244.18 2751379.40 

1B-45 767368.33 2751401.68 

1B-46 767530.92 2751347.27 

1B-47 767725.87 2751205.78 

1B-48 767780.50 2751126.16 

1B-49 767868.51 2750875.20 

1B-50 767872.32 2750769.96 

Landfall Al Ghallan Island 

1B-51 767889.72 2750714.24 

1B-52 767902.89 2750648.58 

1B-53 767903.71 2750637.51 

1B-54 767791.83 2750449.32 

1B-55 767904.69 2750396.71 

1B-56 767917.61 2750423.63 
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Table 4-3: Route 2 – Project Coordinates (UTM) 

Route 
Number 

Easting Northing 

Onshore Boundary – Route 2 

O1 660089.00 2673402.00 

O2 660796.74 2673502.20 

O3 661854.74 2671529.61 

O4 661388.98 2671291.27 

O5 660954.22 2671261.38 

O6 660953.32 2671105.57 

O7 660703.87 2671106.73 

O8 660703.46 2671268.37 

O9 658853.12 2671032.48 

O10 658708.40 2670930.33 

O11 658786.20 2671182.60 

O12 658874.15 2671106.05 

O13 660703.88 2671339.36 

O14 660704.05 2671505.86 

O15 660954.21 2671505.93 

O16 660954.20 2671331.61 

O17 661371.09 2671359.21 

O18 661759.38 2671560.08 

O19 660758.70 2673425.63 

O20 660097.64 2673333.80 

Cable 2 

2-1 660854.68 2671309.12 

2-2 660854.28 2671277.49 

2-3 660695.18 2671276.88 

2-4 660679.54 2671301.24 

2-5 658752.33 2671054.59 

2-6 658747.32 2671055.02 

2-7 654387.50 2673605.37 

2-8 653965.79 2674032.83 

2-9 652493.14 2674997.26 

2-10 651816.78 2676036.07 

2-11 650944.04 2678556.78 

2-12 650929.44 2678672.33 

2-13 652312.50 2687446.00 

2-14 652332.70 2687710.41 

2-15 652202.16 2687956.02 

2-16 640135.29 2702831.58 

2-17 640060.67 2703034.53 

2-18 640104.00 2703337.00 

Route 
Number 

Easting Northing 

2-19 642180.22 2714135.95 

2-20 642359.34 2714372.49 

2-21 659393.83 2723773.39 

2-22 659558.93 2723793.55 

2-23 659723.53 2723864.26 

2-24 662003.46 2725162.36 

2-25 662161.81 2725360.04 

2-26 666861.83 2739740.88 

2-27 686784.68 2773121.61 

2-28 686799.42 2773213.01 

2-29 686807.49 2773341.76 

2-30 686868.37 2773464.16 

2-31 687355.83 2773809.08 

2-32 687406.50 2773869.41 

2-33 687439.45 2773961.11 

2-34 687830.29 2778855.70 

2-35 687879.79 2779032.29 

2-36 688041.66 2779192.13 

2-37 688389.72 2779347.97 

2-38 688511.73 2779456.52 

2-39 688813.60 2779999.67 

2-40 688840.20 2780024.31 

2-41 688871.47 2780037.41 

2-42 688910.69 2780038.35 

2-43 688942.39 2780027.00 

2-44 689079.07 2779949.12 

2-45 689121.98 2779941.05 

2-46 689276.90 2779914.54 

2-47 689278.10 2779914.58 

2-48 689279.39 2779915.94 

2-49 689284.58 2779946.01 

Cable 2A 

2A-1 660828.87 2671310.96 

2A-2 660828.28 2671277.88 

2A-3 660695.57 2671277.32 

2A-4 660679.84 2671302.23 

2A-5 658911.04 2671075.35 

2A-6 654029.61 2674079.21 

2A-7 652523.79 2675140.22 

2A-8 651941.41 2676092.13 

Route 
Number 

Easting Northing 

2A-9 651995.15 2676443.78 

2A-10 651984.15 2676606.32 

2A-11 651632.38 2678637.30 

2A-12 653057.24 2687680.00 

2A-13 653075.25 2687890.70 

2A-14 652980.82 2688105.14 

2A-15 642926.11 2700377.35 

2A-16 642914.50 2700507.93 

2A-17 642891.71 2700677.87 

2A-18 640872.07 2703036.32 

2A-19 640810.06 2703212.37 

2A-20 640822.05 2703364.45 

2A-21 642789.49 2713618.15 

2A-22 642968.94 2713907.81 

2A-23 656767.56 2721485.14 

2A-24 657297.95 2721598.43 

2A-25 658593.34 2722308.53 

2A-26 658968.51 2722691.59 

2A-27 662521.46 2724649.77 

2A-28 662737.32 2724869.98 

2A-29 667504.02 2739453.60 

2A-30 688248.69 2774126.52 

2A-31 688305.95 2774333.19 

2A-32 688484.93 2778947.79 

2A-33 688813.47 2779915.82 

2A-34 688847.13 2779955.45 

2A-35 688910.45 2779972.67 

2A-36 689078.35 2779945.27 

2A-37 689121.88 2779940.41 

2A-38 689301.27 2779909.60 

2A-39 689302.99 2779909.49 

2A-40 689304.05 2779910.46 

2A-41 689309.80 2779943.14 

Cable 2B 

2B-1 660879.86 2671310.51 

2B-2 660879.43 2671276.45 

2B-3 660695.00 2671276.00 

2B-4 660679.19 2671300.68 

2B-5 658911.22 2671074.25 

2B-6 658727.17 2670955.70 

Route 
Number 

Easting Northing 

2B-7 658717.48 2670956.41 

2B-8 654384.42 2673484.27 

2B-9 653930.70 2673966.01 

2B-10 652493.68 2674820.90 

2B-11 651696.27 2676017.42 

2B-12 651395.85 2676275.44 

2B-13 650285.79 2678479.52 

2B-14 650225.50 2678706.08 

2B-15 651589.70 2687361.98 

2B-16 651475.79 2687740.42 

2B-17 639390.88 2702638.32 

2B-18 639325.70 2702994.61 

2B-19 641544.44 2714559.48 

2B-20 641815.94 2714874.33 

2B-21 661419.17 2725643.14 

2B-22 661604.10 2725905.80 

2B-23 666209.14 2740001.38 

2B-24 686476.92 2773955.53 

2B-25 686605.98 2774773.46 

2B-26 686823.25 2775178.60 

2B-27 686833.56 2775277.52 

2B-28 686833.42 2776166.39 

2B-29 686876.95 2776296.68 

2B-30 686972.59 2776443.16 

2B-31 687254.49 2778721.60 

2B-32 687296.73 2778827.89 

2B-33 687679.62 2779294.92 

2B-34 687795.64 2779359.94 

2B-35 688504.95 2779678.85 

2B-36 688576.91 2779748.22 

2B-37 688826.55 2780078.18 

2B-38 688849.86 2780096.99 

2B-39 688891.74 2780110.05 

2B-40 688941.11 2780101.62 

2B-41 688974.49 2780077.12 

2B-42 689079.85 2779952.85 

2B-43 689122.24 2779941.45 

2B-44 689252.48 2779919.16 

2B-45 689254.22 2779920.69 

2B-46 689259.58 2779951.84 
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Figure 4-7: Route 1 Coordinates Points on the onshore area 
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Figure 4-8: Route 1 Coordinates Points (KP 0.000 to KP 17.000)
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Figure 4-9: Route 1 Coordinates Points (KP 15.000 to KP 28.000) 
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Figure 4-10: Route 1 Coordinates Points (KP 24.000 to KP 81.500 (Route 1A) & KP 85.000 (Route 1B)
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Figure 4-11: Route 1 Coordinates Points (KP 73.000 to KP 104.500 (Route 1A) & KP 126.000 (Route 1B) 
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Figure 4-12: Route 1 Coordinates Points (KP 104.500 (Route 1A) & KP 126.000 (Route 1B) to KP 132.000) 
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Figure 4-13: Route 2 Coordinates Points on the onshore area 
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Figure 4-14: Route 2 Coordinates Points (KP 0.000 to KP 12.000)
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Figure 4-15: Route 2 Coordinates Points (KP 11.500 to KP 21.000) 
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Figure 4-16: Route 2 Coordinates Points (KP 21.000 to KP 41.000) 
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Figure 4-17: Route 2 Coordinates Points (KP 39.000 to KP 60.000)



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

129 
 

 

 

Figure 4-18: Route 2 Coordinates Points (KP 51.000 to KP 91.000) 
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Figure 4-19: Route 2 Coordinates Points (KP 88.000 to KP 133.000) 
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Figure 4-20: Route 2 Coordinates Points (KP 128.000 to KP 135.000)
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Figure 4-21: Route 2 Coordinates Points (KP 135.000 to KP 137.000) 
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Figure 4-22: Route 1 KPs 
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Figure 4-23: Route 2 KPs 
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4.2.2. Sites Surroundings 

4.2.2.1. Overview 

The Project routes will cross a number of areas. An overview is provided as follows: 

• Route 1 – Mirfa to Al Ghallan Island: Al Ghallan Island sub-sea transmission cables (two cables plus one 

FO cable) will originate at Al Mirfa Power and Water Complex located approximately 110km south-west of Abu 

Dhabi city. The surrounding land use is predominantly open desert areas, with a small area of residential 

housing (referred as ‘Residential Area (2)) located approximately 200m to the north of the Project site. Other 

receptors are generally located more than 1.5km away from the Project site, largely within the coastal town of 

Mirfa, with an estimated population of 29,000. The cables will then extend for 132km passing first throughout 

the MMBR for 14.5km then within close proximity to the MMBR boundary for 7.5km. The route then continues 

north passing near Abu Al Abyad Island to then further connect to Al Ghallan Island situated within the Zakum 

Oil Field located approximately 80km north of Mirfa. Al Ghallan Island is an artificial island constructed for the 

purpose of housing drilling rigs and associated ADNOC infrastructure. The population is unknown, but it is 

expected that ADNOC operational workers inhabit the island on a rotational basis; and 

• Route 2 – Shuweihat to Das Island: Das Cluster sub-sea transmission cables (three cables plus one FO 

cable) will originate at Al Shuweihat Power and Water Complex located approximately 190km to the south-

west of Abu Dhabi city. The surrounding land use is predominantly undeveloped coastal habitats and disturbed 

industrial areas with accommodation camps located approximately 600m to the north. The town of Al Ruwais 

is situated approximately 10km to the east, with an estimated population of 25,000. The cables will extend for 

136 - 137km, passing nearby islands (Sir Baniyas, Dalma, Arzanah and Qarnain Islands) to then connect with 

Das Island situated approximately 110km to the north of the mainland. Das Island is inhabited by over 5,000 

people on a rotational basis, working in various sectors and departments of ADNOC. 

4.2.2.2. Protected Areas 

The location of the Project site in relation to all UAE Protected Areas and the closest, MMBR is shown in Figure 
4-3 above.  

MMBR is protected under both UAE and international law following designation in 2007 as the first marine 
biosphere reserve in the UAE and region by UNESCO, on the basis of the natural diversity found within the 
intertidal and marine habitats within the area, including mangroves, seagrass, coral reefs, sabkha and sandy and 
rocky seashores. A large number of species are found within the MMBR, both terrestrial and marine, many of 
which are considered to be of conservation concern, perhaps most notably of which being the Dugong (Dugong 

dugon) (39). MMBR is recognised as being of global importance in terms of providing feeding and shelter for 
dugongs, whilst also providing spawning and nursery habitats for fish species and foraging grounds for green 
turtles (Chelonia mydas) and Hawksbill turtles (Eretmochelys imbricata), in addition to a variety of migratory bird 
species (39).  

Figure 4-24 and Figure 4-25 below illustrates the various zones of the MMBR, including the core, transition and 
buffer zones. These zones are described below: 
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• Core zone – includes protected areas that act as reference points on the natural state of the ecosystems 

represented by the biosphere reserves. Activities should be limited to monitoring minimally disturbed 

ecosystems, non-destructive research and other low impact uses (such as education); 

• Buffer zone – surrounds or is contiguous to the core zone. The buffer zone may be an area for experimental 

research, or may involve ways to manage natural vegetation, agricultural land, forests, fisheries or ranch land 

to enhance overall quality of production while conserving natural processes and biodiversity. This zone may 

also accommodate education, training, ecotourism, and recreation facilities. In many biosphere reserves, the 

buffer zone is regarded as an area in which human use is less intensive than what might be found in the 

transition zone; and 

• Transition zone – is a large outer area of a reserve where people may live and work, contain towns, farms, 

fisheries, and other human activities and are the areas where stakeholders work together to manage and 

sustainably develop the area’s resources. 

 

As illustrated in Figure 4-24 and Figure 4-25 below, the following is identified: 

• Route 1 first 14.5km (KP 0.000 to KP 14.500) traverses through the MMBR Buffer Zone; 

• From KP 14.500 to KP 42.500, Route 1 crosses through the MMBR Transition Zone. However, the following 

should be noted:  

− From KP 14.500 to KP 20.500, Route 1 runs along the MMBR Buffer Zone with an approximate distance 
of 280m to its closest point; 

− From KP 20.500 to KP 22.000, Route 1 runs along the MMBR Core Zone with an approximate distance 
of 280m to its closest point; and 

− From KP 22.000 to KP 34.000, Route 1 moves further away from the MMBR Core Zone with an initial 
distance of 500m at KP 22.000 to a distance of 3.8km at KP 34.000. 

 
Therefore, one of the key aims of this ESIA is to ensure that no significant and long-lasting impacts upon the 
features for which the reserve has been designated would occur to ensure the Project feasibility. 

Two terrestrial protected areas are also present within the local area, Al Houbara and Barqat Al Suqoor, as shown 
in Figure 4-3 above, which are 12km and 15km respectively from the Project site and are not expected to be 
impacted as a result.  
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Figure 4-24: MMBR Zoning (40) 
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Figure 4-25: Overview of the Project location in regard to the MMBR Core, Buffer and Transition Zones
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4.2.2.3. Landuse 

4.2.2.3.1. Route 1 – Mirfa Area 

As illustrated below in Figure 4-26, the landuses in the surrounding area within 2km of the Project site are limited 
to the following: 

• Two residential areas to the east and north-west of the Project site; 

• Industrial area (adjacent Al Mirfa Power and Water Complex); and 

• Commercial area (EAD Cultured Pearl Farm).  

 

Additionally and as shown in Figure 4-27 and Figure 4-28, the landuses within 2km of the expected construction 

routes contain a variety of landuses within Mirfa including the following: 

• Residential areas; 

• Commercial and government/public buildings; 

• Hospitals / clinics; 

• Park / camping / beach / other recreational areas; 

• Farmland;  

• Plantations; and 

• Industrial / port / utilities.  

Further detailed descriptions of landuses and sensitive receptors within the vicinity of the Project sites are provided 
below in Section 4.2.3 and Section 4.2.4 

4.2.2.3.2. Route 2 – Shuweihat 

At Shuweihat, land use is limited to industrial and residential areas, with the residential buildings limited to labour 
accommodation camps to the north of the Project site. Land use within the vicinity of the Project site and wider 
area is shown in Figure 4-29 below. 

Landuses within 2km of the expected construction route are illustrated below in Figure 4-30 and Figure 4-31 and 
are likely to be limited to small areas of residential properties, in addition to Al Dhanna Golf Club.  

4.2.2.3.3. Future Developments 

Known proposed future developments expected within the vicinity of the Project are detailed below in Table 4-4 
and are illustrated in Figure 4-26 to Figure 4-31. 

  



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

140 
 

 

Table 4-4: Future Developments  

Development 
Name 

Location to the 
Project site 

Expected 
Construction 

date 

Operation 
date 

Description  

Route 1 – Mirfa 

Project 
Wave 

Approximately 2km 
south-west of Project 

site at Mirfa 
Q1 2023 Q1 2026 

Project that will include a 
desalination plant, intake pump 
station, intake pipeline and 
transportation pipeline. 

The Project construction is 
expected to take approximately 37 
months. 

Route 2 – Shuweihat 

Mugharraq 
Port 

Approximately 730m 
north of the Project 
site at Shuweihat 

Masterplan 
Phase 1: 

December 
2020 

2023 

Redevelopment of the existing port, 
archaeological site and provision of 
offices for general business 
services.  

Masterplan 
Phase 2: 

December 
2020-

December 
2021 

Development of industrial area of 
the port including storehouses and 
warehouses, manufacturing and 
processing plots, commercial 
properties and community facilities. 

Masterplan 
Phase 3: 

December 
2021 – 

December 
2022 

Development of remaining land for 
industrial storehouses and 
warehouses, manufacturing  

Dalma Sea 
Cage 

Aquaculture 
Project 

Approximate location 
to the east of Dalma 
Island, approximately 

1.3km distant from 
Route 2 cable corridor 

Not known Not known 

EAD is proposing to establish a sea 
cage to cultivate finfish, most likely 
grouper, to provide sustainable 
food sources and reduce pressure 
on marine fish stocks.  
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Figure 4-26: Landuse within 2km of the Project Route 1 onshore area
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Figure 4-27: Landuse within 2km of the Project Route 1 onshore area and expected construction routes 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

143 
 

 

 

Figure 4-28: Landuse within 2km of the Project Route 1 onshore area and expected construction routes (with labels)
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Figure 4-29: Landuse within 2km of the Project Route 2 onshore
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Figure 4-30: Landuse within 2km of the Project Route 2 onshore area and expected construction routes 
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Figure 4-31: Landuse within 2km of the Project Route 1 onshore area and expected construction routes (with labels)
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4.2.3. Sites Description 

4.2.3.1. Site Visits and Baseline Methodology 

In addition to specific technical baseline surveys where the methodologies are presented in detail in each technical 
environmental section within Chapter 5, a general Project site visit was undertaken on the 18th – 19th January 2022 
and on the 26th – 28th April 2022 in order to provide an assessment of the Project site components and surroundings 
at both the Mirfa and Shuweihat areas.  

Information relating to Das Island and Al Ghallan Island has been obtained from previous studies undertaken by 
Nautica (41) and via satellite imagery, respectively.  

4.2.3.2. Site Description Overview 

4.2.3.2.1. Route 1 – Mirfa to Al Ghallan Island 

Onshore – Mirfa Area 

The Project site is located immediately adjacent to and will be incorporated within the Al Mirfa Power and Water 
Complex, located approximately 4km north-west of Mirfa, a mixed-use coastal town with an estimated population 
of approximately 29,000. A large proportion of Mirfa’s population work as fishermen and the rest are predominantly 
employed by various governmental agencies, including municipality plantations, industries and tourism. 

The land immediately surrounding the onshore Project area is predominantly undeveloped although an area along 
the shoreline to the east contains a number of residential properties which are understood to be holiday / weekend 
residences. Some of these properties are fully developed whilst some are currently under construction, in addition 
to undeveloped plots which will presumably be developed in the future.  

Further along the coastline to the south-east are areas of mangroves and beyond the proposed landfall area, a 
hooked causeway which extends approximately 1.6km. Approximately 900m to the south of the point where the 
cable makes landfall is a cultured pearl farm operated by EAD. The surrounding habitat is largely sabkha within 
this area. Mirfa Hotel and Mirfa Harbour are located further to the south-east, approximately 1.5km from the Project 
site.  

The Project site is also largely undeveloped although in parts, is significantly disturbed, being situated adjacent to 
an existing industrial area. The Project alignment will make landfall within an area of intertidal mudflats exposed 
at low tide at the point of landfall, before travelling north and east across coastal sand sheets and low dunes before 
transitioning to coastal plains on well drained sandy ground and areas of sabkha. These areas are the predominant 
habitat within close proximity to the main area of the Project site, much of which has been disturbed, graded and 
demarcated for future development and is interspersed by ad hoc and paved tracks and access roads. Overhead 
lines (OHL) originate from Al Mirfa Power and Water Complex traversing south-west across the Project site.  

Figure 4-32 to Figure 4-39 below provide an overview of the existing conditions within the vicinity of the Al Mirfa 
Power and Water Complex, Project site area and existing sensitive receptors present.  
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Figure 4-32: Residential properties to the east of Al Mirfa Power and Water Complex Figure 4-33: Undeveloped areas of coastal sand sheets in between residential plots at Mirfa 

  
Figure 4-34: View looking north and east from Mirfa from intertidal mud flats and mangrove areas  Figure 4-35: Rocky outcrops along coastline looking south-east to Mirfa adjacent to residential properties 
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Figure 4-36: View east across the bay where cable route will reach land, with Mirfa visible in the distance Figure 4-37: General view of the Mirfa Project coast with fly tipping evident and hadrah fishing fences 

visible to the south-east 

Figure 4-38: Sabkha habitat present at the EAD Cultured Pearl Farm Figure 4-39: View east towards Mirfa Hotel 
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Offshore – Al Ghallan Island Area 

The Route 1 cable will terminate at the tie-in location on Al Ghallan Island, which is a fully operational ADNOC 
facility. As such, access to Al Ghallan Island is highly restricted and therefore no site surveys were undertaken on 
the island for the purposes of this ESIA.  

Satellite imagery indicates that Al Ghallan Island is encircled by breakwater structures and is otherwise comprised 
of reclaimed land containing heavily developed areas of an industrial nature, with its primary purpose being an 
ADNOC facility. 

Marine Areas 

Of the two proposed routes for the cables, Route 1 will traverse through the more sensitive habitat areas present 
within the Project area since the cable route will be partially located within the MMBR, which is both nationally 
protected by law and internationally registered under the UNESCO Man and Biosphere Programme global network 
of Biosphere Reserves. 

Furthermore, the shallow coastal areas are of particular sensitivity and support critical habitats, including patch 
and fringing corals and seagrass meadows, together with species of conservation concern such as dugong and 
various turtle species.   

The MMBR is significant in terms of biological diversity conservation since most of the marine and terrestrial 
species are present in the area. The total area of the MMBR also represents approximately 4% of the total area of 
the country. The habitats within the MMBR are considered to be of national and regional importance. 

These habitats include seagrasses, mangrove, coral reefs, coastal sabkhas, rocky seashores, sandy seashores 
and rocky ridges. The MMBR is of global importance as a shelter and feeding ground for dugongs. The area also 
provides crucial nursery and spawning grounds for a wide variety of fish species and is regionally important as a 
foraging habitat for hawksbill and green turtles. 

Furthermore, the islands inside the protected area provide important nesting sites for hawksbill sea turtles and a 
number of migratory birds, including about 5% of the world population of the vulnerable Socotra Cormorant.  

Most of the islands are inhibited with a very low density of local population. In addition to these inhibited Islands, 
the coastal area is also target of low-density population concentrated in four aggregations, namely Tareef, 
Radeem, Mirfaa and Themeiria.  

4.2.3.2.2. Route 2 – Shuweihat to Das Island 

Onshore – Shuweihat Area 

The Project site will be located immediately adjacent to and will be incorporated within the Al Shuweihat Power 
and Water Complex, located approximately 10km west of Ruwais, an industrial coastal town with an estimated 
population of approximately 25,000. 

Ruwais has expanded considerably since the 1970s when it was formally a small fishing village. It is now a 
successful industrial and housing complex that has largely been developed by ADNOC as a major contributor to 
the national economy and represents a series of multimillion-dollar investments by the company. Ruwais has 
several major industries including an oil refinery, fertilizer plant, marine terminal and a sulphur handling terminal. 
The town has several schools, a hospital and shopping and entertainment facilities housing and supporting workers 
within the industrial facilities. 

The Project site and surrounding areas consist of disturbed and partially developed industrial areas including areas 
of coastal sabkha and coastal plains on well-drained sandy ground, saltmarshes and mudflats. Areas of mangroves 
are present immediately adjacent to the south of the proposed landfall location for the cable corridor.  
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To the north are located several accommodation camps, including Abu Dhabi Port Group accommodation, Hans 
Esser Camp and NCC Village, associated with the Shuweihat Complex and ADNOC facilities which are situated 
approximately between 600m and 1km north of the Project site, respectively. An ADNOC port facility (Mugharraq 
Port) is situated approximately 1.4km to the north of the Project site. 

Approximately 2.2km to the east of the Project site is the Jebel Dhanna Abu Dhabi Company for Onshore Oil 
Operations (ADCO), an oil storage facility.  

Figure 4-40  to Figure 4-43 below provide an overview of the existing conditions present within the Project site and 
surrounding areas at Al Shuweihat Power and Water Complex.  

Offshore - Das Island Area 

Das Island is located in the Arabian Gulf, approximately 165km north-west of Abu Dhabi City and 25km west of 
Umm Shaif oil field. Das Island is fully operational as an ADNOC facility and provides a comprehensive range of 
facilities for uploading and moving construction materials. As such, access to Das Island is highly restricted and 
therefore no site surveys were undertaken on the island for the purposes of this ESIA.  

Nevertheless, previous baseline surveys undertaken by Nautica in 2021 (41) describe Das Island as comprising a 
salt plug, within the rocky northern section. The prevailing northwest (shamal) winds have resulted in the deposition 
of coral sand and eroded detritus adjacent to low rocky hills, which forms the more natural part of the island (42). 
The island is approximately 3km in length and 1km wide, featuring largely flat sandy beaches in the south and 
more elevated areas in the north with exposed rocks considered to be some of the oldest to be found in the UAE 
(41). The heavy industrialisation of the island means that there is little natural vegetation. Landscaping trees and 
shrubs have been introduced within the flat southern area and there are no natural freshwater sources (41).  

Marine Areas 

The marine environment adjacent to the Shuweihat Project site, whilst not located within a marine protected area, 
contains a number of valuable habitats. These are located within the shallow coastal areas which are of particular 
sensitivity; critical habitats present include patch and fringing corals and seagrass meadows, together with species 
of conservation concern such as dugong and various turtle species.   
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Figure 4-40:  Mangroves at Shuweihat to the west of the cable route corridor Figure 4-41: Evidence of tidal coastal deposition of flotsam adjacent to Project site at Shuweihat 

Figure 4-42:  View north away from Shuweihat Project site and cable corridor Figure 4-43:  Shuweihat Project site area view across bay where cable corridor will traverse 
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4.2.3.3. Existing Local Road and Transportation Network 

4.2.3.3.1. Route 1 

Mirfa Area 

The Project site and Mirfa town are accessed from the main E11 Highway – Sheikh Khalifa Bin Zayed Al Nahyan 
International Road via two possible access routes: 

• E11 to an interchange with Qassar Al Mighayra Street; or 

• E11 to an interchange with Al Shaheed Ahmed Khamis Al Hammadi Street.  

Both routes then lead to Al Khor Street which is a local road leading to Al Mirfa Power and Water Complex. The Al 
Khor Street is an existing paved access roads currently serving the operational Al Mirfa Power and Water Complex. 

Table 4-5 below identifies the local site area constraints and local and national transport connections available to 
the Project Route 1 development. 

Table 4-5: Local transportation and constraints for Route 1 

Constraints 

Route 1 

Mirfa Al Ghallan Island 

Area constraints for HVDC stations 
(including temporary laydown areas) 

400m x 250m No data available  

Local and long-distance roads / 
condition / type of road network 

Multi-laned asphalted type 
suitable for transporting heavy 

goods 

Concrete suitable for 
transporting medium goods 

Ports and ship cargo (nearest 
commercial port location) 

Zayed or Khalifa Port or other 
ports under Petroleum Port 

Authority 

Zayed or Khalifa Port or other 
ports under Petroleum Port 

Authority 

Air cargo (nearest commercial cargo 
location) 

Abu Dhabi International Airport Abu Dhabi International Airport 

 

Al Ghallan Island Area 

The offshore tie in locations Al Ghallan Island fall within ADNOC jurisdiction and access is therefore restricted to 
ADNOC personnel.  

4.2.3.3.2. Route 2 

Shuweihat Area 

The Project site is located within a remote coastal area in the Eastern Region of Abu Dhabi, adjacent to Al Ruwais 
Industrial City. The E11 Highway – Sheikh Khalifa Bin Zayed Al Nahyan International Road traverses parallel to 
the coast and diverts into Al Rubban Street, the main access road to Ruwais. From the local road network within 
Ruwais, the Project site can be accessed via two main routes: 

• E11 to Al Rubban Street then Al Yash Street; or 

• E11 to an interchange with Al Yash Street.  
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Both routes then lead to Qarn Mugharraq Street which is a local road leading to Shuweihat Power Complex. The 
Qarn Mugharraq Street is an existing paved access roads currently serving the operational Shuweihat Power 
Complex. 

Table 4-6 below identifies the local site area constraints and local and national transport connections available to 
the Project Route 2 development. 

Table 4-6: Local transportation and constraints for Route 2 

Constraints 

Route 2 

Shuweihat Das Island 

Area constraints for HVDC stations 
(including temporary laydown areas) 

400m x 250m 400m x 190m 

Local and long distance 
roads/condition/type of road network 

Multi-laned asphalted type 
suitable for transporting heavy 

goods 

Concrete suitable for 
transporting medium goods 

Ports and ship cargo (nearest 
commercial port location) 

Zayed or Khalifa Port or other 
ports under Petroleum Port 

Authority 

Zayed or Khalifa Port or other 
ports under Petroleum Port 

Authority 

Air cargo (nearest commercial cargo 
location) 

Abu Dhabi International Airport Abu Dhabi International Airport 

 

Das Island Area 

The offshore tie in locations Das Island fall within ADNOC jurisdiction and access is therefore restricted to ADNOC 
personnel.  
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Figure 4-44: Project Route 1 Mirfa local road network 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

156 
 

 

 

Figure 4-45: Project Route 2 Shuweihat / Ruwais local road network 
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4.2.3.4. Existing Marine Access and Transportation Network 

As shown in Figure 4-46 below, a significant number of anchoring areas and ports are present within the marine 
environment surrounding the Project area, although there appear to be no direct conflicts between these and the 
Project alignment for Route 1 or Route 2.  

4.2.3.4.1. Route 1 

At the nearest point onshore, the Project alignment is located approximately 2.4km west of Mirfa Port. Within the 
marine environment, the cable route passes within 1.2km of the entrance to the port. Mirfa Port was one of the first 
ports provided to support the local fishing industry. Port infrastructure includes a breakwater for protection from 
currents, berths for fishing and leisure vessels and retail and business areas, including restaurant, administration 
building etc (43).  

Approximately 100km north-east in Abu Dhabi City is located Port Mina Zayed, Port Shahama and further east, 
Port Khalifa. 

4.2.3.4.2. Route 2 

Mugharraq Port faces Sir Baniyas Island and is located approximately 1.7km to the north of the Project site. The 
port provides cargo facilities and support and logistics for Dalma Island and Sir Baniyas Island. The port is currently 
undergoing upgrade works further to the development of a new masterplan which includes further slipways, 
revetment for protection, deepening of the port basin and construction of an additional quay wall (43). Additionally, 
limits of the Port along with its anchoring areas are shown in Figure 4-47 below. 

Dalma Port is situated on the eastern edge of Dalma Island, approximately 5km from Route 2 and provides support 
to passenger ferries, fishing vessels and cargo vessels (43). CICPA facilities are also provided with a 300-metre 
berth for cargo vessels. A large marina provides fishing and recreational vessels with support, in addition to 
providing a fish market, restaurant, sheltered storage area and an ADNOC marine fueling facility (43). 

Approximately 77km east of Route 2 alignment is located Al Sila Port which is the largest public marina in Abu 
Dhabi, which provides local fishing support, cargo facilities and recreational activities.  
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Figure 4-46: Location of Ports and anchoring locations near the Project Routes (44) 
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Figure 4-47: Mugharraq Port limits and anchorage areas 

A 

B 
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4.2.3.5. Site History 

4.2.3.5.1. Route 1 – Mirfa to Al Ghallan Island 

The previously undeveloped site at Mirfa was first developed in 1995 as a power and water plant which has been 
upgraded and expanded into a significant complex over the past two decades in response to increasing demands 
for electricity and water (45). Of most recent note was the construction of Mirfa Independent Water and Power 
Project (IWPP) with a net power capacity of 1600MW, which became operational in October 2017. The Mirfa 
complex contains sufficient space for future expansions and additions to the current plants.  

No information is available regarding Al Ghallan Island history. 

4.2.3.5.2. Route 2 – Shuweihat to Das Island 

The Shuweihat site was previously an undeveloped area, with Shuweihat S1 IWPP being constructed and 
operational in 2004, providing a power generation capacity of 1,600MW and 100 million gallons of water per day 
(MGD). S2 IWPP became operational in October 2011 and provides 1,600MW of power and 100 MGD (46). In 
July 2014, a third power plant, S3, became operational, providing an additional 1.6 GW from gas-fired facilities 
(46) (47).  

Das Island is fully operational as an ADNOC facility and provides a comprehensive range of facilities for uploading 
and moving construction materials. Das Island has a long history in the UAE’s oil and gas exploration journey and 
was the location of Abu Dhabi’s first global oil shipment in the 1960’s.  

Das Island was largely underdeveloped prior to oil and gas activities but it is believed to have been previously 
inhabited due to the presence of a small cemetery. Das Island was known as a turtle breeding ground, and it is 
understood that turtles still frequent the area. It is also understood to be an important landing ground for a number 
of migratory bird species (41). 

4.2.3.6. Site Topography 

Since the Project tie-in locations on the Abu Dhabi mainland will be to existing power and water complexes, both 
of which have been operational for between 15-25 years, the topography of the Project sites is largely graded and 
levelled prior to construction. Undeveloped areas closer to the coastline along the cable route are also largely flat 
with some undulating areas of sand sheets closer to the coastline. Overall, the Project area topography can be 
described as homogenous. 

Topographical surveys are currently ongoing on behalf of the EPC Contractor prior to the commencement of 
construction activities, in order to inform site preparation requirements. 
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4.2.4. Sensitive Receptors  

4.2.4.1. Study Areas 

Figure 4-48 below provides an overview of the extent of the entire Project area including both cable corridors 
(Route 1 and Route 2) proposed onshore and offshore study areas and protected areas within the surrounding 
areas. Study areas have been defined for both terrestrial and marine components of the Project, as follows:  

• 30km within the marine environment – this area has been selected as there is the potential for widespread 

transport of sediments from marine construction activities and longer-range marine noise impacts (illustrated 

in Figure 4-48 below); and 

• 2km for onshore areas – this area has been selected as construction impacts such as noise, dust etc. would 

not be expected beyond this distance (illustrated in Figure 4-26 to Figure 4-31 above for Mirfa and Shuweihat, 

respectively). 

These study areas have been refined and amended where necessary within each specific chapter based upon the 
initial results of impact assessments (for example sediment transport within the marine model). 
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Figure 4-48: Project study area overview and MMBR 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

163 
 

 

4.2.4.2. Key Sensitive Receptors 

In order to provide a detailed list of potential sensitive receptors, the following was undertaken: 

• A review of online information with satellite imagery has enabled an overview of key land-use throughout the 

Project sites. This also allowed to prepare the in-depth site visits in order to compare the online data with the 

real time data;  

• A review and verification of existing information presented within the Project Lightning Gap Analysis (34) and 

Environmental Screening Report (48), both prepared by Mott MacDonald; 

• Site visits by Anthesis to confirm the presence of sensitive receptors. 

The location of the Project sites within areas already containing significant industrial activity designated 
predominantly for power and water generation and little other development means that onshore sensitive receptors 
are largely limited to operational staff of adjacent industrial facilities, construction workers associated with the 
Project activities, accommodation camps at Shuweihat and a small number of residential properties at Mirfa.  

In addition, the intertidal and marine environments contain a number of highly sensitive habitats and species, 
particularly within the vicinity of the Route 1 nearshore areas which are situated within and adjacent to the MMBR. 
The MMBR is significant in terms of biological diversity conservation since most of the marine and terrestrial 
species are present in the area. The total area of the MMBR also represents approximately 4% of the total area of 
the country. The habitats within the MMBR are considered to be of national and regional importance. These 
habitats include seagrasses, mangrove, coral reefs, coastal sabkhas, rocky seashores, sandy seashores and rocky 
ridges. The MMBR is of global importance as a shelter and feeding ground for dugongs. The area also provides 
crucial nursery and spawning grounds for a wide variety of fish species and is regionally important as a foraging 
habitat for hawksbill and green turtles. 

The key sensitive receptors associated with the proposed Project are largely expected to be impacted during the 
construction phase as it is expected that the construction activities will create the greatest disturbances and 
impacts. During the operational phase, no significant sensitive receptors are likely to be affected, with only 
negligible or positive impacts predicted during this phase.  

The list of key sensitive receptors has been identified in the below sub-sections. 

4.2.4.2.1. Marine Sensitive Receptors 

• Marine habitats, specifically: 

− MMBR (Route 1 only); 
− Critical habitats, including: 

▪ Coral reef; 
▪ Fringing reef; 
▪ Seagrass beds;  

• Species of conservation concern, including but not limited to a species that have been identified through sureys 

and identified in the literature review, including: 

− Dugong (Dugong dugon); 
− Hawksbill turtle (Eretmochelys imbricata); 
− Green sea turtle (Chelonia mydas); 
− Olive ridley turtle (Lepidochelys olivacea); 
− Loggerhead turtle (Caretta caretta); 
− Indian ocean humpback dolphin (Sousa plumea); 
− Whale shark (Rhincodon typus); 
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− Indo-pacific finless porpoise (Neophocaena phocaenoides); 
− Whitecheek shark (Carcharhinus dussumieri); 
− Smoothtooth blacktip shark (Carcharhinus leiodon); 
− Longhorned pygmy devil ray (Mobula eregoodoo); 
− Ocellate eagle ray (Aetomylaeus milvus); 
− Reticulate whipray or Coach whipray (Himantura uarnak); 
− Sharpnose guitarfish (Glaucostegus granulatus); 
− Halavi guitarfish (Glaucostegus halavi); 
− Daisy parrotfish (Chlorurus sordidus); 
− Green sawfish (Pristis zijsron); 
− Reticulate goby (Gobiodon reticulatus); 
− Thinstripe wrasee (Halichoeres leptotaenia); and 
− Other marine species. 

 

• Numerous bird species including Socotra cormorant (Phalacrocorax nigrogularis), Sociable lapwing (Vanellus 

gregarius) and Great Knot (Calidris tenuirostris); and 

• Marine water and sediment quality. 

4.2.4.2.2. Terrestrial Sensitive Receptors  

An overview of terrestrial sensitive receptors is as follows: 

• Terrestrial and intertidal habitats, specifically: 

− Critical habitats: 
- Mudflats and sand / tidal flats; 
- Saltmarsh;  
- Mangrove habitats; and 
- Sand sheets and dunes; 

− Nationally environmentally sensitive habitats, including: 
- Sheltered tidal flat with cyanobacterial mats; 
- Storm ridge beaches; 
- Coastal cliffs, headlands, rocky slopes and wadis in coastal situations; 
- Coastal sand sheets and low dunes; 
- Coastal sabkha, including sabkha matti; and 
- Beach rock and gravelly beaches. 

• Species of conservation concern, including but not limited to: 

− Osprey (Pandion haliaetus); 
− Socotra Cormorant (Phalacrocorax nigrogularis);  
− Western Marsh Harrier (Circus aeruginosus); 
− Eurasian Curlew (Numenius arquata); and 
− Bar-tailed Godwit (Limosa lapponica). 

• Soil and groundwater quality; 

• Waste facilities; 

• Cultural heritage sites; 

• Coastal viewsheds valuable to recreational and touristic locations in the Western Region coastline; 

• Socio-Economic receptors: 

− Local residents and fishermen (including Hadrah fishermen) of coastal towns and individual dwellings 
throughout the Project area; 

− Workers onshore at adjacent facilities and workers at oil and gas offshore islands / facilities; and 
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− Construction workers employed by the Project.  

4.2.4.3. Detailed List of Onshore Sensitive Receptors 

4.2.4.3.1. Route 1 

The following specific sensitive receptors have been identified at the onshore Project areas at Mirfa as illustrated 
in Figure 4-49 and Figure 4-50 below: 

• Private residences along the shoreline to the east and west of the Project site, ranging from 90m to >500m to 

the east; 

• Archaeological feature located approximately 2.2km south; 

• Terrestrial and intertidal habitats; 

• EAD Cultured Pearl Farm, located approximately 2.6km south east; 

• Camping area to the south of EAD Cultured Pearl Farm; 

• Mirfa Town, located approximately 4km south-east, and includes a number of receptors including: 

− Mirfa Hotel;  
− Mirfa Date Factory; 
− Mirfa International Private School; 
− Al Mirfa Common School; 
− Al Shumoukh School; 
− Al Mirfa Police Station; 
− Mirfa Library; 
− Government offices; 
− A Palace; 
− Small groceries stores and restaurants/cafes; 
− Mirfa Park; 
− Al Etihad Public Park; 
− Al Mirfa Lodge and Campsite; 
− Mirfa Harbour and Port; 
− Mirfa Hospital;  
− Medical Centre; 
− Numerous mosques; and 
− Shopping centres and malls.  

4.2.4.3.2. Route 2  

The landfall location of the cable route at Shuweihat contains fewer potential sensitive receptors which are listed 
below and are illustrated in Figure 4-51 and Figure 4-52 below: 

• Mangrove/creek areas within the cable route landfall area; 

• Archaeological feature located approximately 870m north; 

• ADCO Jebel Dhanna Terminal, located approximately 2km east. 

• Mugharraq Port, located approximately 1.6km north; and 

• Worker’s accommodation to the north of Shuweihat Power and Water Complex, including: 

− Hans Esser Camp, located approximately 600m north; 
− Abu Dhabi Port Group Accommodation, located approximately 1.4km north; and 
− NCC Village Accommodation, located approximately 1km north. 
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Figure 4-49: Potential Sensitive Receptors located within 2km of the Project area (Route 1 – Mirfa)
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Figure 4-50: Potential Sensitive Receptors located within 2km of the Project area and expected construction traffic routes (Route 1 – Mirfa) 
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Figure 4-51: Potential Sensitive Receptors located within 2km of the Project area (Route 2 – Shuweihat)
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Figure 4-52: Potential Sensitive Receptors located within 2km of the Project area and expected construction traffic routes (Route 2 – Shuweihat) 
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4.3. Project and Activity Descriptions 

The information provided below is sourced from available information at the time of preparing this ESIA, as 
provided by the Consortium and includes documents provided to bidders including the RFP documents and 
minimum functional specifications, in addition to information presented within method statements and documents 
prepared by the EPC Contractor. 

It should be noted that the actual design of certain Project components is not yet available and will be determined 
and refined by the Consortium at a later date.  

4.3.1. Description of Project Components 

A description of the proposed Project activities is provided below. The Project owner will be responsible for the 
design, engineering, procurement, supply, construction, testing and installation activities, commissioning, 
operation and maintenance of the entire system from the onshore tie-in locations throughout the cable corridors to 
the offshore island termination points in two separate clusters.  

It is understood that the new HVDC cabling system will be integrated into the existing onshore power station 
network and will work in synchronization with the existing power system network both with existing and planned 
generators, in addition to future Alternating Current (AC) supplies when installed in the future.  

The Project will consist of the following main elements: 

• HVDC Converter stations (onshore and offshore); 

• HVDC and FO cables and associated marine works and equipment; 

• Electrical requirements and connectivity; 

• Structural and civil requirements; 

• Mechanical requirements; and 

• Additional pipelines and installations.  

The HVDC and FO cables and return conductor cables forming a single HVDC link will be bundled either at the 
factory or during installation.  

The method of bundling shall be robust enough to withstand wear during handling, installation, retrieval and from 
the operational environment without the composite cables separating for the operating life of the cable. 

An overview of the cable installation locations, capacity and cable type and configuration is provided in Table 4-7 
below.  

Table 4-7: Overview of cable installation location, capacity, cable length and configuration 

Location Capacity (MW) Cable Type Kilovolts 
(kV) 

Configuration  

Route 1: Mirfa – Al 
Ghallan Island 

2 x 1000 Monopolar 320 2 x (2 HVDC + 1 FOC) 

Route 2: Shuweihat – 
Das Island 2 x 600 Bipolar 400 

2 x (1 HVDC + 1 FOC) + 1 
metallic return cable (MRC) 
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4.3.1.1. Overview of Installation Activities 

The following installation and construction works are expected to be required and are briefly summarised below in 
Table 4-8. 

Table 4-8: Summary of installation works 

Location of works Installation Activities Required 

Nearshore works 
involving the 

transition of cable 
from sea to land 

and all required tie 
in locations 

− All activities will be informed by and in accordance with the findings within site 
surveys and studies undertaken and listed within Chapter 5 e.g. geophysical, 
environmental and geotechnical; 

− Pre-laying surveys of cable routes and clearance activities, if required; 
− Trenching within shallow nearshore areas, intertidal and beach locations, installing 

the cable and jointing with offshore sections, followed by backfilling of trenches; 
− Installation and securing of cable protections in required areas; 
− Tie-in works at both Mirfa and Shuweihat, including, civils and mechanical electrical 

works, in addition to transition joint bay installation at Mirfa and Shuweihat landfall 
sites; 

− Reinstatement works; and 
− Constructing the converter stations at Mirfa and Shuweihat; 

Offshore 
construction works 

− Overall management prior to, during and after the operations; 
− Pre-engineering bathymetry surveys; 
− Route engineering and installation engineering, including review of available 

information and preparation of procedures; 
− Manufacturing and installation of offshore riser platforms for cables at both islands, 

including bridges to the converter stations; 
− Excavation of trenches for cable installation; 
− Installation of Direct Current (DC) land cables in trench between converter station 

and riser platform (on islands) or transition joint bay (at shore landings); 
− Preparation of platform and shore ends; 
− Cable transport from cable supplier to Project site; 
− Installation of onshore and offshore HVDC cables and FO cables; 
− Cable protection works (soil backfilling, rock protection, crossings, platform 

approach, landing etc.); and 
− As-built surveys. 

Offshore 
connections 

− All activities will be informed by and in accordance with the findings within site 
surveys and studies undertaken and listed within Chapter 5 e.g. geophysical, 
environmental and geotechnical; 

− Installing riser platforms; 
− Tie-in works at Das and Al Ghallan Island to include mechanical electrical and civil 

works and construction of converter buildings; and 
− Post construction surveys. 

 

Project layout drawings for the converter stations and associated elements for each location (i.e. Mirfa, Shuweihat, 
Das Island and Al Ghallan Island) are illustrated below in Figure 4-53 to Figure 4-56 below. 
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Figure 4-53: Proposed onshore elements layout at Mirfa (Route 1) 
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Figure 4-54: Proposed onshore elements layout at Al Ghallan Island (Route 1) 
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Figure 4-55: Proposed onshore elements layout at Shuweihat (Route 2) 
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Figure 4-56: Proposed onshore elements layout at Das Island (Route 2) 
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The required components expected to be installed in relation to each element of the Project are summarised 
in the below sections. 

4.3.1.2. Civil and Structural Components 

Both Route 1 and Route 2 will include the following civil and structural components: 

• Converter station buildings; 

• 400KV GIS substation buildings; 

• Gas Insulated Switchgear (GIS) control building; 

• Service building, to include a control and protection room, battery room, auxiliary Low Voltage (LV) supply 

room, heating, ventilation and air conditioning (HVAC) room, converter valve cooling plant room, 

workshops, office rooms, telecommunication room, stairways, interface equipment rooms, kitchen, 

washroom and toilets facilities; 

• Fire pumphouses; 

• Fire water tanks foundations; 

• Transformer foundation with oil/water containment bund/pit and surrounded by reinforced concrete blast 

walls. These oil retention systems will comprise two components, namely an oil catch basin around 

interface transformers and a common remote collection and separation tank of appropriate volume; 

• Pressurised transformer rooms for offshore location; 

• Foundations for converter stations, GIS substations, air/water fin/fan coolers, pumps, emergency diesel 

generator, water tanks, fire pump-house; 

• External fencing with access gates; 

• Internal access road with car parking; 

• External access road from nearby public main access road both onshore and offshore to the converter 

stations, suitable for transportation of largest and heaviest equipment; 

• Stone chippings for remainder of surface areas; 

• Sewage collection system with septic tank;  

• Common oil/firewater containment pits; 

• Site drainage system with local soakaway for onshore components and connecting to nearest offshore 

network for Das Island and Al Ghallan Island; 

• Raising plot and slope protection by stone pitching or concrete apron; 

• Concrete cable trenches, duct-banks, pipe trenches, road crossings; 

• Landscaping, interlock tile paving, surfacing and gravelling; 

• Offshore riser  / cable / landing platform for offshore locations. Specific design and/or alternatives to be 

confirmed at a later date; 

• Noise treatment of building and noise attenuation enclosures; 

• Piling as required; 

• Interface room within TRANSCO sub-station; 

• Supports for cable trays, piping, HSE, electrical/instrumentation/telecom installations; 

• Tie-ins to existing facilities including roads, drainage, trenches etc. as applicable; 
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• Crossovers, operating and access platforms, shelters and sunshades as required; and 

• Any other civil and structural works required to support and / or facilitate other discipline scope of work. 

4.3.1.3. HVDC Converter Stations 

The planned requirements for offshore and onshore converter stations are set out below in Table 4-9 below. 

Table 4-9: Project HVDC converter station designs 

HVDC Route Converter station requirements 

Route 1 – Mirfa 
(onshore) and Al 
Ghallan Island 
(offshore) 

 

Route 2 – 
Shuweihat 
(onshore) and Das 
Island (offshore) 

− Two valve halls equipped with converter valves and other equipment; 
− Related control and operation buildings equipped with associated cubicles fully 

populated with control, protection and telecommunication equipment; 
− Related AC filter halls including AC filter equipment, if required; 
− Two AC side as well as DC side primary equipment buildings equipped with all 

necessary equipment; 
− One spare parts’ building equipped with recommended spare equipment and 

parts; 
− Two sets of all other related auxiliary/ancillary equipment buildings equipped with 

auxiliary system kits or equipment including Uninterruptible Power Supply (UPS), 
Low Voltage (LV) & Medium Voltage (MV) switchgears, battery system, HVACP 
system, cooling system, fire protection systems, sockets & lighting; 

− Lightning protection masts or wires; and 
− Necessary roadways, foundations, auxiliary cabling, fencing, earthing mats or 

grids and other civil works. 

4.3.1.4. TRANSCO Interfaces 

At each onshore tie-in location the following interconnection specifications will be applied: 

• 400kV XLPE cables will be installed from the Converter Stations to the TRANSCO tie-in substations with 

all necessary accessories including cable supports and raisers, cable terminations, cable protections, civil 

works including trenches, as required. High voltage (HV) cable from TRANSCO tie-in to Converter Stations 

will be installed within a concrete trough, which is in accordance with the requirements set out by 

TRANSCO; 

• Cable differentiation protection will be provided in accordance with TRANSCO Standards; 

• Interface panels will be installed for signal exchange via FO cables; 

• The new interface panels between the HVDC cables and the substation will be installed at both Mirfa and 

Shuweihat substations within purpose-built building structures with independent entrances as there is no 

space within the existing substation buildings to accommodate the additional interface panels required. 

The buildings will be constructed in accordance with TRANSCO Standards within the existing boundary of 

the substations. These are subject to confirmation and agreement with TRANSCO; 

• At each interconnection point, the following will be installed: interconnections for protection panels, 

telecommunication panels, metering panels, SCMS panels, all related civil work and rerouting of any 

existing cabling;  

• The additional interface panel buildings will be powered from the existing substation distribution system, 

which will require a check for adequacy and potential upgrade; and 
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• At the converter stations, cables will be connected to a new indoor 400kV Gas Insulated Switchgear in 

accordance with the requirements of TRANSCO Standards. The GIS and converter transformers will be 

by cable or alternative solution. 

4.3.1.5. High Voltage Interface – Interconnections from Landfall to Converter to Substation 

Interface locations will be situated at the cable termination enclosures at the 400kV gas insulated switchgear 
of each TRANSCO substation. Indicative locations and layouts for the proposed cable and interface locations 
and converter stations for each route are set out above in Figure 4-5 to Figure 4-21. 

4.3.1.5.1. Route 1 – Mirfa 

At Mirfa, the cable is proposed to make landfall at an undeveloped area of beach to the east of the Project site. 
The proposed cable will then traverse approximately 2.5km to an area approximately 250m x 400m which will 
house two AC/DC converter stations. The cable will then traverse approximately 500m to the main TRANSCO 
Mirfa 400kV substation, as illustrated above in Figure 4-7. The connection to the TRANSCO Substation will be 
via two existing spare bays (CO7 and C14) which are designed and equipped for overhead line (OHL) 
connections. 

4.3.1.5.2. Route 1 – Al Ghallan Island 

At Al Ghallan Island, the distance from the riser bridge to the Converter Station area will be 520m. 

4.3.1.5.3. Route 2 – Shuweihat 

Two AC/DC Converter Stations will be installed within proximity to the TRANSCO Shuweihat 400kV substation 
as shown above in Figure 4-13. The connection from the Converter Stations will be via two existing spare bays 
(C21 and C32), as at Mirfa, which are currently only partially equipped and will therefore require conversion 
and adapting. New protection panels will be installed at this location to ensure that the equipment is in 
accordance with TRANSCO Standards, for two spare feeds of 400kV. 

The required cable route from the point of landfall at the transition joint bay (TJB) to the TRANSCO tie-in to the 
proposed Converter Stations will be 1.3km at Shuweihat. 

4.3.1.5.4. Route 2 – Das Island 

At Das Island, the distance from the riser bridge to the Converter Station will be 250m. 

4.3.1.6. Marine Cables and Marine Works 

The subsea cable system scope of work shall include the following: 

• Subsea cable protection, trenching and backfilling; 

• Installation of HVDC cables and FO cables, bundled together. FO cables will enable communications and 

signalling; 

• Installation of adequate means of cable protection for cables and pipe crossings, onshore landing and 

approach, offshore landing or riser platform approach; 

• Subsea cable additional stabilisation;  

• Subsea cable shore approach installation and protections; 

• Installation of new riser platform and connecting bridge at each of the island locations. Final design of riser 

platform or alternative is not yet confirmed; 

• J-tubes design and installation, where subsea cables are terminating at Riser Platforms; and 
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• Conducting all necessary metocean, geotechnical and geophysical surveys at each riser location.  

All subsea cable mechanical design and installation requirements will be in accordance with ADNOC 
OFFHSORE AO-ENG-L-SP-002, Specification for Mechanical Design and Installation of Subsea Cables.  

4.3.1.7. Electrical Requirements and Connectivity 

Each HVDC transmission cluster will include the following, at a minimum: 

• 400kV incoming cable for each onshore substation from the tie-in location in existing TRANSCO 

substation, until the GIS equipment installed at the converter stations, including associated protections to 

be installed at each end. 

• Any necessary modifications at TRANSCO substations (feeders, protections, control, telecommunication, 

auxiliary systems). If necessary, new battery and UPS systems shall be provided in TRANSCO substations 

for the new loads; 

• Interface panels, protection cabinets, telecom cabinets, relays and current transformers (CTs) and voltage 

transformers (VTs), tariff metering at each tie-in TRANSCO substation and all converter stations as 

necessary. All interface panels in TRANSCO premises shall be installed in a dedicated room which shall 

be built as a new and separate building inside a TRANSCO substation area, subject to TRANSCO 

approval; 

• GIS equipment installed at the converter stations, onshore and offshore; 

• Main transformers at the converter stations, both onshore and offshore; 

• Interface panels, protection cabinets, telecom cabinets, relays and CTs and VTs at each converter station;  

• Appropriate provisions, as necessary at each location for auxiliary systems such as lighting (internal and 

external including streetlights, small power), HVACP, fire protection, water systems, emergency diesel 

generators, AC and DC UPS; and 

• Grounding and lightning protection for each converter station. 

4.3.1.8. Process, Piping and Pipelines 

Route 1 and Route 2 will both feature the following: 

• Converter cooling systems – primary; 

• Converter cooling systems – secondary; 

• Demineralised water supply / make-up; 

• Raw water supply / make-up; 

• Sanitary, plumbing and waste disposal; 

• Nitrogen purging; and  

• Diesel oil supply, storage and handling system. 

4.3.1.9. Water Supply 

During the initial period following commissioning, it is envisaged that offshore components will be provided with 
water by potable water tankers, for closed cooling water systems, fire protection and service/domestic water 
requirements. It is then assumed that these components will be connected to the island wide water distribution 
system.  
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Fire protection make up water for closed cooling water system and for the service/domestic consumption for 
onshore elements, ether potable water tankers will be used or the local Abu Dhabi Distribution Company 
(ADDC) network may be utilised under a separate service agreement.  

Raw / potable water will be utilised for make-up water requirements in addition to fire protection supplies and 
will be stored in duplicate 100% capacity vertical cylindrical steel tanks to provide at a minimum, sufficient 
water for a four-hour period. Make up and domestic water requirements will need to cover a 160-hour period. 
Hydraulic connections to the outlet will be by a common outlet header pipe.  

4.3.1.10. Wastewater, Oily Water and Sewage Discharge 

Wastewater will be approximately collected, handled and treated/disposed of as follows: 

• Sanitary wastewater will be collected within septic tanks at each Project location (for both service building 

and guard house) for disposal by tanker to an offsite facility. It is currently estimated that approximately  

3 m3/day of sanitary wastewater will be generated per location; 

• Industrial and process wastewater collection, treatment and transfer systems with neutralization, 

flocculation and detoxification for all chemicals containing wastewater streams (e.g. areas of chemical 

storage, boiler blow-down water, chemical cleaning effluents etc.) in addition to sludge dewatering 

equipment; 

• Oily wastewater will be collected at remote common oil retention tanks (7.7 m x 16 m x 5.5 m / station) at 

each Project site location for collection by tanker and disposal at an offsite facility; 

• Stormwater collection (capacity for 1.363 m3/hr) and transfer facilities; and 

• Installation of continuous monitoring systems for monitoring treated effluents.  

4.3.1.11. Demineralised Water Supply Pumps and Pipework 

Two 100% duty 316L SS centrifugal pumps will be provided to deliver approximately 18m3/station of 
demineralized water to the Converter Stations primary cooling systems at Mirfa and Shuweihat.  

4.3.1.12. Domestic and Service Water Supply and Water System 

Two 100% duty centrifugal pumps will be provided to deliver domestic/service water to the plant at Mirfa and 
Shuweihat. The system will include the following: 

• Battery room: including cold water sink, eye bath and shower; 

• Kitchen: Sink with hot/cold water supply and electric immersion heater; 

• External coolers: Water washing facilities for radiator tubes; and 

• A buried ring main to be provided to enable general washing down activities. 

4.3.1.13. Internal and External Access Roads and Surfacing 

Both internal and external roads will be installed to serve the Projects requirements. These will enable access 
to the Project sites from the local road network, facilitating the movement of regular traffic and abnormal loads 
to transformer locations and other areas where abnormal load delivery or removal is required.  

Secondary roads shall also be installed to enable regular maintenance vehicles e.g. forklifts and man lifts to 
access all areas within the Project site boundary. All other areas of the Project sites which require access will 
be via appropriately prepared surfaces with adequate support to prevent surface damage or rutting.  
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A total of ten parking spaces will be provided for regular vehicles as part of the service building. Roads and 
parking areas will be appropriately demarcated using plastic poly posts to ensure traffic remains within the 
designated areas. Appropriate gravelling and grading will be applied throughout the Project sites.  

4.3.1.14. Site Security and Fencing 

Perimeter fencing, access gates, security cameras and motion detectors and appropriate locks will be provided 
throughout the Project site. Perimeter fencing will also be installed within the main perimeter fence to provide 
safety distances e.g. around transformers and shunt capacitator banks.  

Fences will comprise of electric/manual control from local control rooms, or using external intercom, keypads 
or card sensor control boxes. Access gates will be wide enough to enable large abnormal loads to access the 
site without dismantling the gates and/or fencing.  

4.3.2. Details of Construction, Operation and Decommissioning Activities and 
Processes 

4.3.2.1. Construction Overview 

The appointed EPC Contractor is Samsung C&T Corporation (Samsung) and Jan De Nul Consortium (JDN) 
(Contractor’s Consortium), whereby Samsung will be responsible for the converter stations and equipment and 
JDN will be responsible for the installation of all cable installation works, both onshore and offshore. A summary 
of the key construction activities and processes is provided below. 

Details relating to the marine trenching and backfilling works to be undertaken in addition to marine cable laying 
activities and rock installation activities are provided below in Section 4.3.2.2.2.  

Details relating to onshore civil works including cable laying activities and associated components are provided 
below within Section 4.3.2.2.3.  

The following method statements have been referred to: 

• Work Method Statement Trenching and Backfilling Works (TSHD Methodology Update), Samsung C&T 

Corporation & Jan De Nul Consortium, April 2022 (49); 

• Method Statement – Submarine Cable Installation, Prysmian Group, April 2022 (50);  

• Rock Installation Method Statement, JDN Group, April 2022 (51); 

• Lay – CLV (Cable Laying Vessel) – Isaac Newton, JDN Group, April 2019 (52);  

• Post-Lay Jet Trenching – UTV1200, JDN Group, November 2020 (53); and 

• Civil Works Scope Overview, JDN Group, March 2022. 

4.3.2.2. Construction Activities Methodology 

4.3.2.2.1. Mobilisation Activities 

The EPC Contractor will mobilise to the Project site and the main expected activities will include: 

• Site survey and setting out; 

• Site fencing; 

• Establishment of site access and haulage roads; 

• Establishment of temporary offices and welfare facilities; 

• Mobilisation of toilet and other sanitary facilities (chemical toilets will be used at each of the locations); 

• Establishment of electricity and water sources presumed to include mobile generators and tankered water; 
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• Establishment of site drainage, including stormwater management systems; 

• Establishment of laydown and storage areas for both onshore and offshore equipment;  

• Mobilisation of equipment, plants and boats to the sites; and 

• Site preparation and levelling (if required). 

The construction site areas at the onshore and offshore island locations will be cleared of any debris, 
obstructions and vegetation.  

Details about Laydown Areas, Offices & Welfare Facilities are further discussed in Section 4.3.2.2.5. 

4.3.2.2.2. Intertidal and Marine Works 

Overview 

The EPC Contractor’s scope includes a number of marine activities including trenching, dredging, laying the 
cables, backfilling and cable protection activities within the nearshore and offshore at both Route 1 and Route 
2.  

Route 1 will include the installation of two cables (Cable 1A and Cable 1B) plus FO cable and Route 2 will 
include the installation of three cables (Cable 2, Cable 2A and Cable 2B) plus FO cable. 

Key Activities 

Key activities required associated with marine works are as follows: 

• Within the intertidal and nearshore areas: 

− Trenching in intertidal, nearshore and offshore zones up to -8 m water depth for all routes; 
− Dredging of rest areas and floatation / dredged channel(s) at Route 1A & 1B required for the access 

of the cable installation barge. Dredged material is then loaded in a split hopper barge (SHB) and 
disposed at a temporarily marine disposal area(s); 

− Cable laying / installation; 
− Backfilling of trenches with side cast native material for above trenches within all routes;  
− Backfilling of the cable trenches located within the rest areas and floatation / dredged channel(s) with 

the temporarily disposed materials at the marine disposal area(s) via barge loading for Route 1A & 
1B; 

− Rest areas and floatation channels will not be backfilled completely, only the trenches (located in the 
rest area/floatation channels) wherein the cable will be installed. 
 

• Within the offshore marine areas (>-8m depth): 

− Cable laying / installation; 
− Post-lay trenching where soft subsea substrate is encountered; and 
− Subsea Rock Installation (SRI) where hard subsea substrate is encountered. 
 

ADNOC specifies that a minimum separation distance of 50m between two cables is needed due to repair and 
maintenance requirements.  

Figure 4-57 illustrates the locations of offshore construction requirements for both Route 1 (Al Ghallan, 1A and 
1B) and Route 2 (Das – cable route 2, 2A and 2B). It can be seen that dredging, cable installation and backfilling 
is required in the nearshore areas of both routes whereas minimal post-lay trenching (for soft subsea substrate) 
and rock installation (for hard subsea substrate) after cable installation are required in deeper waters. 

Full details relating to the marine equipment to be used for these works is provided in the below sections. 
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Figure 4-57: Overview of offshore cable construction along both routes 
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Intertidal and Marine Construction Footprint 

Nearshore Areas 

General Trenching, Cable Laying and Backfilling (Route 1 & 2) 

• Side-casting materials on both sides of trench: 

− Zones trenched by the Starfish equipment will be of approximately 33m in width (expected 10m from 
one side of the equipment and 23m on the other side but this will depend on local site conditions); 

− Zones trenched by the Back Hoe Dredger (BHD) equipment will be of approximately 40m in width 
(expected 10m from one side of the equipment and 30m on the other side but this will depend on 
local site conditions); 

− Zones trenched by the Trailing Suction Hopper Dredger (TSHD)) equipment will be of approximately 
80m in width (expected 40m both sides but this will depend on local site conditions); and 

− Floatation/rest areas with material to be disposed of within allocated disposal areas. 
• Side-casted materials will be re-used to backfill the trench and provide protection for the cables. 

Cross-section illustrations of the various trench designs (with the exception of the floatation / dredged channels) 
are shown in Figure 4-58 to Figure 4-60 below.  

Dredging for Floatation / Dredged Channels, Cable Laying, Trenching and Backfilling (Route 1) 

Route 1 requires the installation of floatation / dredged channels of approximately 60m width (at the bottom 
slope) at shallow areas to allow Cable Laying Vessel (CLV) Ulisse to work. The width of the floatation / dredged 
channels was defined by the width of the CLV. Further details on the selection of the CLV and the dredging 
channels is provided in Chapter 6. A cross-section illustration of the floatation / dredged channels and trenches 
required is provided below in Figure 4-61 to Figure 4-62. Further information is provided in the below sections 
detailing the methodology of trenching and backfilling for each route.  

The floatation / dredged channels will be required approximately between KP 18.5 and KP 21.000 which is 
illustrated in Figure 4-63 below. As mentioned in Chapter 6, the original Route 1 near KP 10.000 to KP 15.500 
required floatation / dredging channels whereas the revised Route 1 (located in a deeper area) is not expected 
to require floatation / dredged channels. This is illustrated in Figure 4-64 below. Note however that this can 

only be fully confirmed at the CESMP stage once detailed bathymetry survey results of this new route 

are made available.  

Whilst the trenches will be backfilled, the material generated through dredging of the floatation / dredged 
channels cannot be reused for backfill as it will put additional stress on cables and therefore offshore marine 
disposal areas have been identified which are discussed further in the below section. 

Dredged material will be loaded into non self-propelled barges (type DN117 or similar which require assistance 
from tugs) or self-propelled barges which do not require a tug. Material will be removed to the identified disposal 
areas (refer to Figure 4-65 in the below sections). Dredging works will be undertaken by a BHD but hydraulic 
hammering may be required in areas containing rocky/harder materials. 
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Figure 4-58: Cross section of trench design TSHD – Type 1 

 

Figure 4-59: Cross section of trench design BHD – Type 1 

 

Figure 4-60: Cross section of trench design BHD – Type 2 
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Figure 4-61: Cross section of trench design BHD – Type 3 (floatation channel level = 3.25 m LAT / in case of resting area = 4.75 m LAT) 

 

Figure 4-62: Cross section of trench design BHD – Type 4 (floatation channel level = 3.25 m LAT / in case of resting area = 4.75 m LAT) 

 

Trenches backfilled Trenches backfilled 

Trenches backfilled Trenches backfilled 
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Figure 4-63: Floatation / dredged channel locations (near KP 19.000 to KP 21.000) 
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Figure 4-64: Original route with floatation / dredged channel and new route diversion expected to avoid the requirements of floatation / dredged channels (near KP 10.000 to KP 15.500) 

 

 

Original route which included floatation / dredged channels 

Revised route 
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Disposal Locations (Route 1) 

Due to the requirement of floatation / dredged channels, excess materials will be generated which cannot be 
reused for backfill as it will put additional stress on cables. Therefore, it has been necessary to identify spaces 
where marine disposal areas can be used for this excess material. It has been determined that no existing disposal 
areas are present within the Project area and therefore two Project specific locations have been identified away 
from marine sensitive receptors (refer to Chapter 6): 

• one to the north of the floatation / dredged areas at KP 18.5 to KP 21.000 (refer to Figure 4-63); and  

• one to the south (only if floatation / dredged areas are required in the area of KP 10.000 to KP 15.500 (refer 

to Figure 4-64)). 

As such, it is currently considered that only the disposal area to the north is likely to be required, however both 
possible locations are assessed in this ESIA as worst-case scenario. Identified spaces for the future marine 
disposal areas are illustrated below in Figure 4-65. 

The north disposal location was selected due to sufficient depth being identified (-6.0m to -7.8m), a maximum 
capacity of 3M m3 that can be deposited and its location as it is in an adequate distance from critical and sensitive 
habitats (approximately 160m away at the nearest point). 

As identified above, it is not confirmed whether the southern disposal area will be required. However, it has been 
considered within this ESIA, including within hydrodynamic modelling to ensure that a worst-case scenario is 
assumed and any potential impacts are appropriately considered and mitigated, where necessary. The southern 
disposal area was selected due to its capacity of 1M m3 between -4.0m and -5.9m, providing an adequate 
separation away from critical or sensitive receptors. The area is identified as being generally shallow and disposing 
materials will be possible if the material is spread out on a large surface to limit layer thickness. 

An assessment of expected quantities of material to be disposed and the required depths for disposal are set out 
below in Table 4-10. These calculations have been based on previously defined floatation / dredged channels 
required and are worst case quantities.  

Table 4-10: Disposal area volume capacity and depth requirements  

Disposal Area 
Required Volume Capacity  

(m3) 
Minimum Depth Required at 

Disposal Areas 

North 240,000 7.0 m LAT 

South (if required*) 590,000 7.0 M LAT 

Total = 830,000 - 

Note: * Not expected to be required for the Project but kept in this ESIA as worst-case scenario 

 

The available spaces for the future disposal areas are shown in Figure 4-65 below with the coordinates presented 
in Table 4-11 below. 
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Table 4-11: Coordinates (UTM) of available space for future disposal areas (Route 1) 

Route Number Easting Northing 

Available Space for Future Southern Disposal (Worst case scenario*) 

SD1 764815.34 2672390.60 

SD2 765532.18 2672556.27 

SD3 766231.30 2672616.24 

SD4 767097.89 2671999.24 

SD5 768843.79 2671792.55 

SD6 769255.81 2672100.87 

SD7 768559.63 2668595.00 

SD8 768209.19 2668547.32 

SD9 765990.73 2668601.25 

SD10 764104.88 2669597.64 

SD11 764368.00 2671492.25 

Available Space for Future Northern Disposal (required) 

ND1 765960.45 2682606.79 

ND2 767566.52 2682349.71 

ND3 767385.67 2681482.95 

ND4 765817.65 2681899.96 

Note: * Not expected to be required for the Project but kept in this ESIA as worst-case scenario 
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Figure 4-65: Available locations for future marine disposal areas in relation to floatation / dredged channels (KP 10.000 to KP 27.500) 

Northern Disposal Area (required) 

Southern Disposal 

Area (if required) 

Floatation / Dredged Channels (not 

expected to be required) 

KP 10.000 to KP 15.500 
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Summary (Route 1 & 2) 

Figure 4-66 to Figure 4-73 below illustrate the construction footprint at the nearshore areas for Route 1 & 2. 
Additionally, Table 4-12 and Table 4-13 below details the calculated and estimated areas that will be disturbed 
for each equipment. 

Table 4-12: Intertidal and marine construction footprint for Route 1 

Activities Footprint Cable Routes 

Area 

m2 ha 

Construction Footprint 

Starfish Equipment within intertidal 
areas 

- 78,555 8 

Starfish Equipment within marine areas 
1A 25,476 3 

1B 32,870 3 

BHD Equipment 
1A 384,973 38 

1B 279,208 28 

TSHD Equipment 
1A 1,194,235 119 

1B 1,252,611 125 

Total = - 3,247,928 325 

Available Space for Future Marine Disposal Areas  

North Disposal Area 1A & 1B 1,319,987 132 

South Disposal Area (if required) 1A & 1B 15,789,466 1,579 

Total = - 17,109,453 1,711 
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Table 4-13: Intertidal and marine construction footprint for Route 2 

Activities Footprint Cable Routes 
Area 

m2 ha 

Starfish Equipment within intertidal 
areas 

2, 2A, 2B 111,924 11 

Starfish Equipment within marine areas 

2A 31,939 3 

2 32,390 3 

2B 40,092 4 

BHD Equipment 

2A 48,004 5 

2 52,421 5 

2B 52,383 5 

TSHD Equipment 

2A 181,114 18 

2 180,727 18 

2B 180,871 18 

Total = - 799,941 80 
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Figure 4-66: Overview of the marine construction footprint for Mirfa nearshore area (Route 1) (with the disposal areas) (KP 0.000 to KP 26.000) 
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Figure 4-67: Detailed marine construction footprint for Mirfa nearshore area (Route 1) (KP 0.000 to KP 1.500) 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

196  

 

 

Figure 4-68: Detailed marine construction footprint for Mirfa nearshore area (Route 1) (KP 1.500 to KP 10.000) 
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Figure 4-69: Detailed marine construction footprint for Mirfa nearshore area (Route 1) (KP 10.000 to KP 16.000)
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Figure 4-70: Detailed marine construction footprint for Mirfa nearshore area (Route 1) (KP 15.500 to KP 21.000) 
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Figure 4-71: Detailed marine construction footprint for Mirfa nearshore area (Route 1) (KP 20.500 to KP 22.000) 
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Figure 4-72: Detailed marine construction footprint for Mirfa nearshore area (Route 1) (KP 21.500 to KP 26.000)
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Figure 4-73: Detailed marine construction footprint for Shuweihat nearshore area (Route 2) (KP 0.000 to KP 5.000) 
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Offshore Areas  

Cable Laying, Post-lay Trenching, Rock Installations and Concrete Mattresses (Route 1 & 2) 

The remaining areas of the route within deeper water will require cable installation followed by rock installation, 
post lay trenching and mattresses installation depending on underlying substrate and presence of other subsea 
assets. At locations where the cable route crosses existing cables, pipelines or other assets the cable will be 
protected by concrete mattresses.  

Trenching Methodology 

Starfish (SF) Trenching 

Starfish will be utilised at shoreline and intertidal areas to undertaken trench excavation and backfilling. Starfish 
are elevated excavators which are expected to operate in water depths up to 4.6m at Route 1 and up to 3.1m 
at Route 2. Following excavation of the trench profile, the material will be temporarily stored along the trench, 
occasionally forming a bund where materials raise above sea level in shallower areas. 

Figure 4-74 below shows an example of a starfish excavating pre-trench design and disposing spoil material 
on stockpile next to travel path. Hydraulic hammers may be required to be installed on the Starfish in areas of 
harder bottom material.  

 

Figure 4-74: Starfish excavating pre-trench design 

Backhoe Dredgers (BHD) Trenching 

Part of the trenching activities within Route 1 and Route 2 will be undertaken by BHD ‘Gian Lorenzo Bernini’ 
and BHD “Jerommeke’. Dredged materials will be temporarily stored alongside (sidecast) for reuse as backfill 
following completion of cable installation.  

During the first dredging campaign (refer to Section 4.3.2.2.4), within Route 1, excavated materials from the 
floatation / dredged channels will be loaded into split hopper barges (SHB) and dredged materials transported 
to the disposal areas. 

The BHD dredging methodology can be divided into two steps as follows: 

• Bulk dredging – the BHD will focus on bulk volume in trench; and 

• Clean-up dredging – the remaining layer of material is removed separately to enable an accurate trench 

design to be achieved. 

Bulk dredging and clean up dredging examples are illustrated in Figure 4-75 and Figure 4-76 below. In areas 
where the material is stronger than 3-5MPa, a hydraulic hammer will be mounted on the BHDs, as illustrated 
in Figure 4-77. 
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Figure 4-75: Bulk dredging 

 

Figure 4-76: Clean up dredging 
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Figure 4-77: BHD fitted with hydraulic hammer 

Split Hopper Barge (SHB) Disposal  

Following loading of the SHBs by BHDs, they will travel to the disposal areas. Once the materials have arrived 
at the disposal areas, the SHB will be split longitudinally, opening up to disperse the load whilst traveling at 
minimum speed. This is enabled by heavy hinges connecting the two sections of the barge, portside and 
starboard side as illustrated in Figure 4-78. 
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Figure 4-78: Split Hopper Barge (SHB) 

Trailing Suction Hope Dredger (TSHD) Trenching 

At sections of the routes where soils are suitable for dredging by use of a TSHD, the shallow draught TSHD 
‘Sebastiano Caboto’ will be used. These sections are located in both shallow and deeper sections of the trench 
route.  

During the trenching works, the dredged materials will be discharged through the side-casting nozzle (located 
at the side of the vessel) simultaneously during the dredging operations, which will spray the materials over a 
distance of roughly 40m from centre trench. The area where the dredged material is sprayed, at a distance of 
approximately 25m next to the trench, will then be the future dredge area for the TSHD during the backfilling 
works. An example of this is shown below in Figure 4-79. 
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Figure 4-79: TSHD using sidecasting nozzle 

 

Backfilling Methodology 

SF Backfilling 

Once the cables have been laid, the Starfish will work backwards to reinstate the seabed with the excavated 
materials in the nearshore areas at Mirfa and Shuweihat, to ensure adequate protection for the installed cable. 
Spoil material within the Starfish path will usually be used first to clear the path for the machine, before 
backfilling the side-cast materials. The Starfish operator will continue to test the ground bearing capacity during 
backfilling, particularly in previously disturbed areas. An example of the Starfish methodology for backfilling is 
shown in Figure 4-80. 
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Figure 4-80: Starfish performing backfilling works while standing at the travel path next to the 
stockpile  

BHD Backfilling 

In deeper waters, and following cable installation, it is important to backfill as rapidly as possible to ensure that 
the integrity of the cable is maintained, in accordance with the installation design specifications.  

Within rest areas and flotation areas, the BHD will not be able to access side-cast materials and therefore the 
materials will be delivered to DN39 to fill the trenches remaining via a SHB to be loaded at the disposal area 
by the BHD ‘Jerommeke’, an example this is provided in Figure 4-81. 

DN39 will be used for backfilling the trench within floatation/rest areas. Jerommeke will load barges in the 
disposal area which will then sail to DN39. DN39 will discharge the barges to backfill the trench. 

 

Figure 4-81: BHD ‘Jerommeke’ backfilling material from a pontoon 

TSHD Backfilling  

For the backfilling works, the sprayed materials will be re-dredged along the trench route or at a suitable borrow 
area/disposal site. The re-dredged materials will then be used for the backfilling of the trench limits to provide 
sufficient cover to the cable. As mentioned before, the area where the material has to be re-dredged is the 
area at a distance of 25m next to the trench where the sprayed material is located. 

Backfilling works by a TSHD can be undertaken via two methodologies. Firstly, a TSHD can backfill material 
via a draghead. Following dredging of material into the hopper, the TSHD can sail back to the backfill location 
(i.e. the trench). Backfilling is the undertaken via pumping of material from the hopper through the discharge 
line into the loading line and to the suction pipe, in a reverse action of the trenching activities. Figure 4-82 
illustrates a TSHD backfilling via suction pipe. 

Constant monitoring will be undertaken of mixture velocity, concentration and pressure to ensure discharging 
can commence in the most efficient way.  
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Figure 4-82: TSHD backfilling through suction pipe 

The second possible methodology for backfilling via the TSHD is similar to the trenching works, in which 
dredged materials will be discharged through the side-casting nozzle, located at the side of the vessel, which 
would occur simultaneously during dredging operations. The spray would distribute the materials 
approximately 25m from the dredged area. The target area where the dredged material is sprayed will then be 
the trench with the cable installed. Figure 4-83 below illustrates a TSHD backfilling via spraying method.  
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Figure 4-83: TSHD backfilling via spraying 

 

Trenching and Backfilling Volumes, Production & Spill Rates 

Trenching & Backfilling Volume Estimates 

A summary is provided below Table 4-14 identifying the total expected trenching and backfilling volumes 
associated with all cables for both routes. It should be noted that the backfilling volumes are higher than the 
trenching volume as the sidecast materials will be exposed to the marine environment and during the TSHD 
activities, due to the nature of the hydraulic process, there is a certain amount of material losses expected. 
This may lead to a requirement to dredge additional materials to completely backfill the trench, hence the 
additional backfilling volume.  

Table 4-14: Trenching and backfilling volume requirements  

Route Section Trenching Volume (m3) Backfilling Volume (m3) 

Route 1 

Route 1A 267,403 404,693 

Route 1B 254,150 383,535 

Total = 521,553 788,229 
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Route Section Trenching Volume (m3) Backfilling Volume (m3) 

Route 2 

Route 2 52,953 75,040 

Route 2A 52,953 74,447 

Route 2B 53,175 74,437 

Total = 159,081 223,923 

 

Expected Production Rates for Trenching and Backfilling 

The trenching and backfilling described in the previous sections will generate the following expected production 
rates, set out within Table 4-15 below. 

Table 4-15: Average production rates of equipment used for trenching and backfilling 

Route 1 Route 2 

Equipment 
Materials 

Type 
m3/day Equipment 

Materials 
Type 

m3/day 

Trenching 

Starfish Sand 760 Starfish Rock 583 

Sebastiano Caboto Sand 18,749 Sebastiano Caboto Sand 18,749 

Gian Lorenzo Bernini Sand 2,304 - - - 

Gian Lorenzo Bernini Rock 573 Gian Lorenzo Bernini Rock 573 

Jerommeke Sand 1,078 - - - 

Jerommeke Rock 483 Jerommeke Rock 483 

Floatation / Dredged Channels 

Jerommeke Sand 2,454 - - - 

Jerommeke Rock 496 - - - 

Gian Lorenzo Bernini Rock 759 - - - 

Gian Lorenzo Bernini Sand 3,191 - - - 

Backfilling 

Starfish Sand 760 Starfish Rock 760 

Jerommeke Sand 1,615 - - - 

Jerommeke Rock 1,615 Jerommeke Rock 1,615 

Jerommeke + D39 Sand 821 - - - 

Jerommeke + D39 Rock 821 - - - 

Sebastiano Caboto -Sand 6,763 Sebastiano Caboto Sand 6,763 
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Submarine Cable Installation Methodology 

Overview 

It is understood that three vessels will be utilised for subsea cable laying activities, as follows: 

• Cable laying barge (CLV) – Ulisse (for nearshore works on Route 1); 

• Cable laying vessel (CLV) – Leonardo da Vinci (LDV) (for offshore works on Route 1); and 

• Cable laying vessel (CLV) – Isaac Newton (for nearshore and offshore works on Route 2).  

The cable bundles for Route 1 will be produced at the Prysmian factory in Arco Felice, Italy. The cables will be 
loaded at the designated Prysmian cable factory and will be transported to site by the lay vessel. Installations 
will be performed in free-lay with FO cables to be installed in bundle. Figure 4-84 below illustrates a cross 
section through of the cables for Route 1.  

 

Figure 4-84: Route 1A and 1B cable cross section  

The cable bundles for Route 2 will be produced by Sumitomo in Osaka or Kobe in Japan, and Hudiksvall in 
Sweden. The cables will be loaded at the designated Sumitomo factories and transported to the Project site either 
by the cable laying vessel or via a dedicated transport vessel. Unlike Route 1, the cables for Route 2 will not be 
laid in bundled configuration.  Figure 4-85 below illustrates a cross section of the cables for Route 2. 

 

Figure 4-85: Route 2A, 2 and 2B cable cross section  

Cable Loading on Vessels 

In order to load the cables, the vessel is moored at the Prysmian factory which is appropriately fitted with 
necessary equipment at a purpose-built pier. The cables will be loaded onto the CLV LDV for transportation to 
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the Project sites. Then, prior to installation activities, transpooling will take place to transfer the necessary 
cables to the Ulisse within approximately 10m water depth.  

Cable Installation Methodology 

The functionality of the vessel and cables and associated system will be tested prior to commencing laying 
activities, to include the following tests: 

• Dynamic positioning systems; 

• Survey navigation system; 

• Hydroacoustic positioning system; and 

• Cable laying equipment. 

 

CLV Leonardo da Vinci  

The cable lay vessel LDV will be the primary vessel for installation of marine cables and features two carousels 
of 10,000 tons and 7,000 tons load capacity. The vessel is equipped to conduct the deepest power cable 
lay up to 3000m water depth. The vessel is designed with an operation endurance of 90 days and max speed 
above 14 knots. 

The vessel is fitted with a Touch Down Monitoring (TDM) Remote Operated Vehicle (ROV) which has its own 
separate launch and recovery system along with control cabin. TDM is required during field joint deployment 
and deep-water installation cable crossings. 

The draft of the vessel is as follows: 

• 8.5m maximum draft assuming that the LDV i s  fully loaded with cables on both platforms including 

also FOC platform full, and full of fuel, water etc.; and 

• 6.3m draft when empty vessel approaching the platform. 

An illustration of the LDV is provided below in Figure 4-86 below. 
 

 

Figure 4-86: Leonardo da Vinci Cable Lay Vessel 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

213  

 

CLV Isaac Newton 

The Isaac Newton is illustrated below in Figure 4-87 and will perform deep cable laying activities alongside the 
CLV Leonardo Da Vinci. 

 

Figure 4-87: CLV Isaac Newton 

 

CLV Ulisse 

The Ulisse, is  a Prysmian owned dedicated cable installation vessel with experience of installation of 
export cables and will be utilised for cable laying activities within the nearshore areas, as illustrated in Figure 
4-88. 

The Ulisse was converted to a cable lay vessel in 2016 and is fitted with an 8-point mooring anchor system 
(plus one pull ahead anchor) making the Ulisse an ideal vessel to operate safely in shallow waters and 
is also able to ground out. The Ulisse is permanently equipped with a large 7000Te carousel and therefore 
can store a large quantity of cable on-board. For the Project, Ulisse will be equipped with two tanks in order 
to perform the bundle installation. 

During operations, the anchors are deployed, recovered and positioned using dedicated Anchor Handler 
Tugs to allow the vessel to move along the route. During longer transits, the vessel is towed using a Tow Tug 
with maximum speeds of approximately 7.5 knots. 

Accommodation is presently available for a total of approximately 57 berths. 

The minimum water depths and widths required for the CLV Ulisse to operate are as shown in Table 4-16. 
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Table 4-16: CLV Ulisse dimensions and water depth requirements 

Parameter Length/depth (m) 

Length overall 122 

Breadth 33.5 

Depth of water required 7.6 

Summer draught 5.41 

 

 

Figure 4-88: CLV Ulisse 

Surface Lay – Ulisse 

Following transpooling, CLV Ulisse will lay cables in the shallow water areas near Mirfa in trenches created for 
purpose. At a certain position, Ulisse will commence pulling activities, within approximately 1km of landfall. 
Internally developed software will be used for cable laying control. Main lay and burial control parameters and 
key features will be as follows: 

• Ship movement along the route, which will be ensured via Differential Global Position System (DGPS); 

• Positioning data will be via WGS84 Spheroid/Datum;  

• Length of cable laid will be measured by a meter counter wheel which will be relayed to the laying control 

computer for comparison against ship movement along the route; 

• The outlet cable vertical angle will be monitored by camera and a measuring system at the laying sheave; 
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• Water depth will be measures by ship echosounder systems to be sent to the lay control computer to be 

recorded; 

• Cable tensions will be measured by a dynamometer system; and 

• Cable ship speed will be calculated by the laying control computer. 

As the CLV Ulisse approaches land, the final pull-in operation will commence, including fencing of landfall site 
to limit access. Facilities, WC’s and power generators will be mobilised for the duration of these operations.  

Prior to the arrival of the installation vessel at landfall site, a winch is set up onshore near the submarine cable 
final position. The winch is suitably anchored to provide hold back force. The vessel approaches the final 
landing point while laying the submarine cable. Close to the landing point, the vessel slowly turns around and 
stops as close as possible to the landing point. The final pull-in using Ulisse follows the same scheme used for 
a typical CLV.  

From this point, the key objective is ensuring that the cable is pulled to the termination point with assistance 
from the support vessel. Floats attached to the cable will then be removed by divers until the correct position 
is achieved on seabed.  

Surface Lay – LDV 

Simultaneously with the nearshore cable laying activities, the LDV will continue to lay the cable, sailing along 
the cable route whilst the cable is paid out and laid on the seabed. The cable is paid out under control, while 
the speed is adjusted accordingly.  

As the vessel approaches the riser at the offshore platforms at both Das Island and Al Ghallan Island, the same 
activities already described relating to the nearshore pull-in activities onshore are undertaken and the pulling 
is completed.  

Once the pull-in activities have been completed a joint on the platform between the submarine cable and the 
mainland cable will be installed. The cables will be pulled in J-tubes and each cable will be pulled in a dedicated 
J-tube, including the FO cables that will have their J-tubes. 

Cable Protection Methodology 

Post-Lay Trenching 

Post-lay jet trenching operations will be undertaken within certain sections of the route following laying the 
cables to bury the cable sufficiently deep under the soil. Post-lay trenching is anticipated to be required in areas 
with soft soil. The exact extent of post-lay trenching will need to be confirmed following completion of the soil 
investigation campaign and is also subject to variation depending upon the encountered local conditions during 
the construction.  

The post-lay jet trencher UTV 1200 will be utilised, which features the following general specifications and is 
illustrated in Figure 4-89 below: 

• 9.5m x 8.8m x 5.7m; 

• Ground pressure 18kPa; 

• Maximum soil strength: 80 kPa; 

• Maximum operational depth 500m; 

• Tractive force 20Te; 

• Minimum turning radius 25m; 

• Maximum pitch 20 degrees; 

• Maximum roll 15 degrees; 

• Biodegradable hydraulic oil in trencher and A-frame; 
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• Burial speed 100m/hr to 600m/hr; and 

• Maximum soil strength. 

 

Figure 4-89: UTV 1200 post-lay trencher 

The UTV 1200 will be equipped with two pairs of jet swords, 2m and 3m long. Two hydraulic pumps are also 
installed which will create water flow through the two jet swords. Pump speed will remain constant and water 
pressure and flow rate remain constant.  

The UTV1200 is deployed and lowered on the seabed adjacent to the cable from the MPV Adhémar de Saint 
Venant or Daniel Bernoulli. The vehicle is then aligned over the product and the trench initiation commences 
with the swords stowed and fully wide (5.5m). One of the pumps in then activated and water is supplied to both 
swords. Whilst slowly progressing forward the jet swords are gradually lowered to the target trench depth. The 
second jet is then started and both pumps and swards are then employed and the vehicle moves forward along 
the cable route, with operators and trenching superintendent to closely monitor the operational parameters.  

When transitioning out of the trenching position, the forward progress is reduced and one pump is shut off and 
the swords raised. The vehicle is travelled to a suitable recovery position. Upon completion of trenching 
operations, both swords are stowed and the water pumps are shut down.  

Rock Installation  

In areas along the route where harder subsea substrate is encountered, post-lay trenching is not possible and 
therefore rock installations will be required to provide cable protection. This will involve laying rocks on top of 
the laid cables to provide protection. The following rock type is proposed to be used as illustrated in Table 
4-17, which will be sourced from a quarry. It is estimated that 2.6 million tons of rock will be required. It is 
assumed that the material will be sourced from an existing quarry and additional environmental assessments 
as part of this EIA are not required. 
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Table 4-17: Rock material parameters 

Rock parameters 

Type Freshly crushed rock 

Grading Expected 1-5” 

Specific density Approx. 2.65 ton/m3 

Bulk density Approx. 1.56 ton/m3 

 

In order to install the rocks, two types of vessels will be utilised, as follows: 

• Fall pipe vessel (the ‘Joseph Plateau’) for use in deeper waters; and 

• Subsea rock installation vessel (SRIV) for use in shallower areas (The’ Adhémar de Saint-Venant’ and 

sister vessel ‘Daniel Bernoulli’); and 

• Subsea rock installation vessel (SRIV) for use in shallower areas (The 'La Boudeuse') (if required). 

A summary of the rock installation process is as follows: 

• Preparations on board; 

• Load rock at the quarry; 

• Sail to the Project site; 

• Define the Subsea Rock Installation (SRI) plan (sequence of the in-survey, rock installation and out-survey 

operations); 

• Upon arrival in the field, enter dynamic positioning (DP) mode, do position checks & remove sea fastening 

of the inclined fall pipe (IFP); 

• Deploy the multibeam for the in-survey and make a digital terrain mode (DTM) (of the section); 

• Install rocks, including progress surveys until design requirements are met;  

• Deploy the multibeam for the out-survey; and 

• Sail back to the quarry/ port for reloading. 

Joseph Plateau 

The fall pipe vessel, the ‘Joseph Plateau’ has a large net carrying capacity of 32,500 tonnes (summer) 
combined with shallow draught and is shown below in Figure 4-90. 

Using the vertical fall pipe, the vessel is able to install rocks with a size up to 400 mm in water depths of up to 
2,000 m. The fall pipe end is positioned by a powerful Remotely Operated underwater Vehicle (ROV) and 
allows for accurate rock installation on the seabed. For shallow water rock installation, the vessel is equipped 
with an inclined fall pipe which can install rocks at depths 50m at the side of the vessel. 
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Figure 4-90: Joseph Plateau fall pipe vessel 

The ‘Joseph Plateau’ features the following specifications, as identified within Table 4-18. 

Table 4-18: Joseph Plateau vessel specifications  

Joseph Plateau vessel specifications 

Length overall 191.5m 

Beam 40m 

Draught, loaded 9.25m 

Service speed 15kn 

Vertical fallpipe diameter 1,000mm 

Inclined fallpipe diameter 1,000mm 

Accommodation 80 persons 

Client’s office 1 

 

The vessel equipment includes: 

• Two hoppers with a total maximum capacity of 22,000 m³ or 32,500 tonnes (Summer); 

• Two large hydraulic excavators, capable of handling 1,000 T/hr positioned in the middle of each hopper; 

• Two frequency variable vibrator type shakers (feeders); 
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• A conveyor belt system which transports the rock material from the two feeders into one centralized 

conveyor belt which flows either to the vertical fallpipe in the centre of the vessel or the inclined fallpipe at 

the side of the vessel;  

• The vertical fallpipe which consists of several fall pipe pieces which are stacked on top of each other; 

• The inclined fallpipe (IFP) which is deployed from the starboard side of the vessel; 

• The fallpipe ROV (FPROV) at the bottom of the vertical fallpipe  

Two large hydraulic excavators are mounted in the middle of each bunker. During loading of the vessel at the 
quarry, these excavators are used to level out the material, so as to optimise the loading of the bunkers. During 
rock installation these excavators are used to feed the conveyor belt system to feeders. 

In order to load the vessel, the empty vessel will mobilize to the quarry and when the vessel is positioned 
alongside, the vessel will be moored before loading operations commence. Material will be loaded by conveyor 
belt into hoppers directly and on-board excavators are then used to redistribute this.  

The vessel complies with all Company's, UAE and SOLAS' regulations. 

Adhemar de Saint-Venant and Daniel Bernoulli 

The SRIV ‘Adhémar de Saint-Venant’ and ‘Daniel Bernoulli’ are sister vessels which are constructed in 
accordance with the most stringent requirements for offshore industry and feature a net carrying capacity of 
4,750 tonnes combined with a shallow draught. These vessels are therefore ideal for operating in shallower 
waters and in addition to rock installations, are also intended for use as support vessels for post-lay trenching 
and will also perform concrete mattress installation. Images of these two vessels are provided below in Figure 
4-91 and Figure 4-92. 

 

Figure 4-91: SRIV Adhémar de Saint-Venant 
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Figure 4-92: SRIV Daniel Bernoulli 

The ‘Adhémar de Saint-Venant’ and ‘Daniel Bernoulli’ feature the following specifications, as identified within 
Table 4-19 below. 

Table 4-19: SRIV specifications 

Adhémar de Saint-Venant’ and Daniel Bernoulli’ vessel specifications 

Length overall 95m 

Beam 22m 

Draught, loaded 6.5m 

Service speed 11kn 

Large inclined fallpipe diameter 1,800mm 

Small inclined fallpipe diameter 1,000mm 

Accommodation 60 persons 

Client’s office 1 
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The vessels include the following equipment: 

• One excavator, capable of handling 1,000T/hr; 

• One stone feeder which facilitates about 50T; 

• Frequency variable vibrator type shaker; and  

• Inclined fallpipe structure. 

In order to load the vessels, the empty vessels will mobilize to the quarry and when the vessel is positioned 
alongside, the vessel will be moored before loading operations commence. Rock material will be placed 
alongside the vessel and using a large excavator onboard, the vessel will collect the rock material from a 
loading bin and distribute the material in the hopper onboard.  

The vessels comply with all Company's, UAE and SOLAS' regulations. 

Subsea Rock Installation Plan 

A SRI plan will be prepared prior to installation to specify the dimensions of rock layers, quantities to be 
installed, vessel positioning and expected time of operation.  

The sequence of the survey and rock installation will include the following considerations: 

• Local sea/weather conditions; 

• Site constraints; 

• Road load; 

• Construction drawing and survey results;  

• Bulk density of material.  

Subsea Rock Installation  

SRI will be carried out in parallel installation tracks, covering the entire section. Based on pre-survey results, 
the following parameters will be defined and adhered to, to enable rock installation: 

• Width and height of the desired rock installation. 

Subsequently the following will be determined prior to commencing laying activities: 

• Speed of the vessel and feeder frequency (to control layer thickness); 

• Vertical distance between FP/IFP and sea bottom; 

• Total SRI length and corresponding expected time; and 

• Vessels maneuvering direction. 

Following this, installation can begin and involves the fall pipes to be deployed and lowered to the pre-fixed 
depths above the safe handling zone. Excavators then ensure that the feeders are full of rocks. The feeders 
control rock material provided to the conveyor belts and the fall pipe and inclined fall pipe; vessel dependent. 
Rock installation by inclined fall pipe and fall pipe are illustrated below in Figure 4-93 and Figure 4-94, 
respectively. Rock installation by the ‘Joseph Plateau’ would be via fall pipe and ROV, whilst the Adhémar de 
Saint-Venant’ and ‘Daniel Bernoulli’ both are equipped with inclined fall pipes, the latter of which are adjustable 
to allow installation of large diameter rocks. 
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Figure 4-93: Rock installation with inclined fall pipe 
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Figure 4-94: Rock installation via fall pipe with FPROV 

Survey Activities 

A survey will be undertaken by the FPROV or the moonpool multibeam. The survey activities will include, but 
not be limited to the following activities: 

• Pre-Rock Installation survey; 

• Intermediate survey; and  

• Post-Rock Installation survey.  

An online 3D visualization package will be provided which will visualize terrain models and other information 
supplied by Company and all changes to the seabed as the Project progresses. 
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Concrete Mattress Installation 

Concrete mattresses will be utilised to provide cable protection at crossing points with existing cables, pipelines 
and other assets. These specific locations are not yet available. However, it is proposed that these concrete 
mattresses are deployed via a frame by a vessel crane, an example of which is provided below in Figure 4-95. 
Matresses are planned to be installed with MPV Adhémar de Saint Venant. 

 

Figure 4-95: Example of concrete mattress for cable protection 

4.3.2.2.3. Intertidal and Marine Equipment 

Further details on the intertidal and marine equipment are provided in this section. It is anticipated that the 
following marine equipment will be utilised to undertake the required dredging, cable installation, backfilling 
and cable protection works.  

Construction activities will be undertaken continuously 24 hours a day, 7 days a week including local holidays.  
A description is provided below in Table 4-20 of the expected key marine equipment types, vessels, and 
proposed methodologies for each, in addition to a summary of the expected quantities required of each vessel 
and subsequently cumulative fuel consumption estimates. 
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Table 4-20: Expected offshore plant and equipment 

Vessel name Vessel / Equipment type 
Activity for which the 
vessel is to be used 

Number of 
Vessels to be 

used 

Installed 
Power [kW] 

Fuel 
Consumption 

Working 
[ton/day] 

Fuel 
Consumption 

Sailing 
[ton/day] 

Fuel Type 

Duration [days] 
(cumulative for all 

vessels of this 
type) 

Starfish Raised excavator Dredging & backfilling 4 397 0.83  MGO 202 

BHD 'Jerommeke' Backhoe Dredger Dredging & backfilling 1 775 2.15  MGO 216 

BHD 'Gian Lorenzo Bernini' Backhoe Dredger Dredging & backfilling 1 1,750 4.89  MGO 106 

BHD 'DN39' Backhoe Dredger Dredging & backfilling 1  0.57  MGO 43 

TSHD 'Sebastiano Caboto' Trailing Suction Hopper Dredger Dredging & backfilling 1 4,272 8.18  MGO 167 

SHB (name to be confirmed) Split Hopper Barge Dredging & backfilling 2 2,400 3.51  MGO 367 

Tugboat (name to be confirmed) Auxiliary floating equipment Marine support services 3 1,100 2.32  MGO 438 

Multicat (name to be confirmed) Auxiliary floating equipment Marine support services 1 2,000 3.81  MGO 349 

Survey catamaran (name to be confirmed) Auxiliary floating equipment Marine support services 4 100 0.51  MGO 700 

Crew transfer vessel (name to be confirmed) Auxiliary floating equipment Marine support services 2 100 1.87  MGO 330 

Accommodation Barge (name to be confirmed) Auxiliary floating equipment Marine support services 1 5,000 1.54  MGO 365 

Guard vessel (name to be confirmed) Auxiliary floating equipment Marine support services 15 500 2.32  MGO 2,400 

Ulisse Cable Laying Barge Cable Laying 1    MGO 50 

Leonardo Da Vinci Cable Laying Vessel Cable Laying 1    MGO 50 

Isaac Newton Cable Laying Vessel Cable Laying 1 12,330 10.00 27.00 MGO 69 

RHIB (name to be confirmed) RHIB Beach pull-in 4 150 0.10 0.50 Diesel 49 

Diving Support Vessel (DSV) (name to be confirmed) Diving Support Vessel (DSV) Beach pull-in 1 1,000 3.00 6.00 MGO 49 

Multicat (name to be confirmed) Multicat Beach pull-in 1 2,000 6.00 9.00 MGO 49 

Anchor handling tug (name to be confirmed) Anchor handling tug Anchor handling of CLV 2 4,000 6.00 9.00 MGO 40 

PLGR (name to be confirmed) PLGR Pre-lay grapnel run 1 4,000 6.00 9.00 MGO 18 

SRIV 'Adhemar de Saint-Venant' Subsea Rock Installation Vessel Cable Protection 1 - 7.50 13.50 MGO  

SRIV 'La Boudeuse' Subsea Rock Installation Vessel Cable Protection 1 - 6.50 13.50 MGO  

SRIV 'Joseph Plateau' Subsea Rock Installation Vessel Cable Protection 1 - 24.00 66.20 MGO  

Excavator type HITACHI 210  Land based equipment Civil works 6  0.36 - Diesel  

Tipper truck  Land based equipment Civil works 2  0.61 - Diesel  

Boom truck  Land based equipment Civil works 
  

0.54 - Diesel  

Mobile crane  Land based equipment Civil works 
  

0.52 - Diesel  

Dozer D6  Land based equipment Civil works 
  

0.55 - Diesel  

Fuel truck or fuel tank  Land based equipment Civil works 
  

0.54 - Diesel  

Fresh water truck  Land based equipment Civil works 
  

0.54 - Diesel  
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Trenching Equipment and Machinery 

Starfish (SF) Elevated Excavators 

The Elevated Excavator type ‘Starfish’ is specifically designed to work in shallow waters in intertidal areas. Starfish 
excavators are able to dredge any type of soil and rock up to a certain strength and can be equipped with a 
hydraulic hammer to tackle harder rocky soils.  

Four Elevated Excavators type ‘Starfish’ are scheduled to be deployed on the project: two are foreseen to work at 
the Mirfa landfall, while the other two Starfishes are foreseen to work at the Shuweihat landfall. Specifications are 
provided below for the starfish in Table 4-21 and illustrated below in Figure 4-96. 

Table 4-21: Elevated excavator starfish specifications 

Vessel Length Boom (m) Length Stick (m) Bukcet Size (m3) 

Elevated Excavator 
Starfish 

8.4 5.4 3.0 SAE 

 

 

Figure 4-96:  Starfish elevated excavator 

Backhoe Dredgers (BHD) 

BHD equipment will be located on one side of the trench and material will be disposed of the same side, either to 
the north or south of the cable, depending upon local conditions e.g. direction of waves, wind and current at the 
time. 

The Backhoe Dredger (BHD) ‘Gian Lorenzo Bernini’ (GB) is a larger size backhoe dredger, equipped with a 
Liebherr P995 excavator.  

The Backhoe Dredger ‘Jerommeke’ (JR) is a smaller size backhoe dredger, equipped with a Hitachi EX1900 
excavator and able to work in shallow areas due to its limited vessel draught.  

Specifications for the BHDs are provided below in Table 4-22 and illustrated in Figure 4-97 and Figure 4-98 below. 
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Table 4-22: BHD specifications 

Vessel Length Boom (m) Length Stick (m) Bucket Size (m3) Draught (m) 

BHD Gian Lorenzo 
Bernini 

16 6.5 5.80 SAE 3.1 

Jerommeke 15 5.5 4.50 SAE 2.8 

 

 

Figure 4-97: BHD ‘Jerommeke’ 

 

Figure 4-98: BHD “Gian Lorenzo Bernini’ 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

228 
 

 

The Backhoe Dredger ‘DN39’ is a pontoon on which an excavator can be positioned to perform trenching works. 
Specifications are set out below in Table 4-23 and an illustration of BHD ‘DN39’ is shown in Figure 4-99. The 
pontoon is equipped with four anchors that are positioned in such a way that the pontoon can move in the desired 
direction. The movement of the pontoon over the trench will be caused by pulling on the anchors. Further, the deck 
layout of the pontoon will also be reviewed in order to secure enough working space for the equipment involved in 
the operations. ‘DN39’ will thus be equipped with an excavator that excavates the material that, on their part, is 
loaded in barges. 

Table 4-23: BHD ‘DN39’ specifications 

Vessel Length Boom (m) Width (m) Deckload (ton/m2) Draught (m) 

BHD DN39 54.86 15.24 7.5 2.92 

 

 

Figure 4-99: BHD ‘DN39’ 

Trailing Suction Hopper Dredger (TSHD) 

The ‘Sebastiano Caboto’ is a TSHD is a shallow draught vessel with a hopper capacity of 3,400m3 and is illustrated 
below in Figure 4-100. 
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Figure 4-100: TSHD ‘Sebastiano Caboto’ 

The suction pipe configuration of the TSHD ‘Sebastiano Caboto’ allows dredging up to water depths of 27m. The 
main characteristics of the proposed TSHD are given in the below table. The vessel will be equipped with a 
spraying nozzle at the side of the vessel, in order to spray the dredged materials alongside each side of the trench 
route. The TSHD will excavate the materials from the trench and side-cast them parallel to cable route. Table 4-24 
sets out key specifications for the vessel.  

Table 4-24: TSHD ‘Sebastiano Caboto’ specifications 

Vessel Length (m) Breadth (m) 
Hopper Capacity 

(m3) 
Empty/Loaded 

Draught (m) 

TSHD ‘Sebastiano 
Caboto’ 93.3 19.8 3,400 2.6/5 

 

Barge Equipment 

Auxiliary Barges 

Various non-self-propelled split hopper barges will be mobilised to site and may be used to transport dredged 
materials from the dredge locations to dedicated disposal areas. The split hopper barges will be loaded by the 
backhoe dredgers. 

Auxiliary Floating Equipment 

Auxiliary floating equipment will be mobilised to site for assisting the dredging and backfilling spread. The exact 
quantity of auxiliary marine equipment still has to be confirmed, although the following equipment is expected to 
be necessary: 
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• Crew launch(es) for conducting crew changes for marine equipment; 

• Survey vessel(s) for follow-up of the works through bathymetric survey; 

• Multi-cat for logistics of floating auxiliary equipment and BHD’s; and 

• Multiple tugs for mobilizing the BHD’s; the tugs will be used on site for assisting and shifting of equipment. 

Accommodation Barges 

The crew of the BHD’s and auxiliary floating equipment will be accommodated in accommodation barge(s). These 
accommodation barges are foreseen to be situated nearby the landfall location of both Route 1 and Route 2. The 
preferred installation location is still subject to change and the EPC Contractor for marine works, JDN, reserves 
the right to install the barges somewhere closer to the work locations. The pontoon can only be used moored and 
in sheltered conditions. 

4.3.2.2.4. Trenching & Dredging Campaigns 

Route 1 Mirfa to Al Ghallan Island 

The proposed dredging campaigns will be undertaken in two stages, as follows: 

• First campaign: to be undertaken between August 2023 – October 2023 and will involve the dredging of 

floatation / dredged channels and rest areas along Route 1. All floatation / dredged channels and rest areas 

will be 60m in width, with a distance of 50m separating each cable. Dredged material will be loaded in to two 

barges (DN117) which are non-propelled and require a tug, or self-propelled barges. Material will be removed 

to the identified disposal areas. Works will be undertaken by BHD but hydraulic hammering may be required 

in areas containing rocky/harder material; and 

• Second campaign: to be undertaken: to be undertaken between January 2024 – April 2024 which will include 

trenches at Route 1A and 1B in the nearshore areas from KP 0.00 to end KP 1A: 25.93 and end KP 1B: 24.80. 

Trenching will include side-casting material and backfilling and equipment required will include the SF, BHD 

and TSHD. 

Route 2 Shuweihat to Das Island 

Trenching and backfilling along Route 2 is proposed to take place between May 2024 – November 2024. TSHD, 
BHD and SF will be utilised and are expected to operate 24 hours a day, 7 days a week. Trenching will be 
undertaken initially for an estimated period of 4-5 weeks followed by backfilling as soon as possible after cable 
laying to prevent cable exposure. This methodology will apply for all three cables. Cable 2 will be installed August 
2024, Cable 2A in September 2024 and Cable 2B October 2024.  

A detailed construction schedule is presented in Section 4.4 and in Appendix 7.1. 
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4.3.2.2.5. Onshore Works 

Overview 

The following onshore works are expected to be undertaken are summarised in Table 4-25 below.  

Table 4-25: Overview of onshore work activities 

Discipline Items Work Description Work Volume 

Civil 

Stone 
Column 

− Stone column work is one of ground 
improvement techniques which involves the 
following works: 

▪ Penetration of ground 
▪ Stone Feeding 
▪ Compaction 
▪ Finishing 

− For each Island Site - 
1,881 (28,000 M, 
23,000 ton) 

Earth Work + 
Mics. Civil 

− General Earthwork involves the following 
works: 

▪ Site Stripping 
▪ Excavation 
▪ Backfill 
▪ Compaction 
▪ Levelling 

− Mirfa: 170,000 m3 
− Shuweihat: 100,000 m3 

Reinforced 
Concrete 

Work 

− Reinforced/Precast concrete work which 
involves the following works: 

▪ Reinforcing Bar installation 
▪ Formwork Installation 
▪ Staging & Scaffolding Installation 
▪ Concrete Pouring 
▪ Curing & Finishing 
▪ Erection and Assembly of PC 

Members (PC Work) 

− 20,000 m3 per each Site 
− PC: 20% ~ 50% of total 

Reinforced Concrete (RC) Precast 
Concrete  

(PC) Work 

Buildings 
Steel 

Structure + 
Cladding 

− Steel Structure and Cladding installation 
work: 

▪ Anchor bolt installation 
▪ Steel Structure erection 
▪ Bolting & Grouting 
▪ Cladding installation 

For steel structure, 3,000 ton 
per each Site 

Mechanical 
and 

Electrical 

HVAC 

− HVAC System installation in: 
▪ GIS 
▪ Converter Station 

18,000 m2 per each Site (Total 
74,000 m2) 

Electrical 
Equipment 
Installation 

− Electrical equipment installation at 
converter station include the followings 

▪ Converter Valve 
▪ Converter Transformer 
▪ Circuit Breaker, Disconnector, Earth 

Switch 
▪ Voltage Transformer (VT), Current 

Transformer (CT), Reactor, 
Resister, Capacitor, filter 

Converter System (Valve, 
TR, AC/DC Equip.) at each 
Site 
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Discipline Items Work Description Work Volume 

▪ Switchgear and Motor Control 
Centre (MCC); 

▪ Protection and control panel; 
▪ DC and UPS; and 
▪ Emergency diesel generators 

(EDG). 

GIS 
Installation 

− 400kV GIS installation 
− GIS and Local Control Cabinet (LCC) 
− Control and protection 
− Telecom 

Each Site 

Balance of 
Plant (BOP) 
Mech. (Tank, 

Piping and 
etc) 

− Fire water tank erection 
− Fire water piping installation 9,420 DI (U/G 8320) per 

each Site, 2 small Water 
Tank 

BOP E&I 

− Bulk Material installation 
− Cable laying and termination 
− Cable Tray, Conduit, Electrical 

Distribution Board (EDB); 
− Earthing and Lightning Protection 
− Lighting system 
− Communication and special system 

80,000 m LV Cable per 
each Site 

Firefighting 
− Firefighting system installations in GIS 
− Converter station 1 set per site 

400kV AC 
Cable 

Installation 

− 400kV AC cable installation from existing 
GIS to New GIS For onshore site, 5 km / 1 km 

respectively 

Existing GIS 
(Tie-in) 

− Existing GIS modification work to connect 
400kV New GIS For onshore Sites 

Cable 
Installation 

Cable 
Installation in 
cable trench 
at Mirfa and 
Shuweihat 

− trench excavation 
− cable installation 
− supply and installation of concrete troughs 

(where needed) and foundation layer (both 
where required), top slabs, cable route 
markers, warning tape, concrete tiles 

− supply of trench backfill materials as 
specified 

− trench backfilling 
− TJB construction 

For onshore sites 

Cable 
Installation in 
cable trench 
at Das Island 

and Al 
Ghallan 
Island 

− trench excavation 
− cable installation on riser bridge or any 

alternative method selected 
− supply and installation of concrete troughs 

(where needed) and foundation layer (both 
where required), top slabs, cable route 
markers, warning tape, concrete tiles 

For onshore (island) sites 
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Discipline Items Work Description Work Volume 

− supply of trench backfill materials as 
specified 

− trench backfilling 
 

Onshore Construction Footprint 

Onshore Cable Construction Area 

The construction activities required onshore will fall within the project onshore footprint shown previously in 
Section 4.2.1.2 (Table 4-2 and Figure 4-7). 

Figure 4-101 to Figure 4-103 illustrate the onshore construction footprint on Route 1 Mirfa area and Route 2 
Shuweihat area. Detailed methodology is further provided in the below sections. 

Temporary Laydown Areas, Offices & Welfare Facilities 

As mentioned in Section 4.3.2.2.1, temporary laydown areas, offices & welfare facilities will be required to be 
installed for the construction duration. These are illustrated in Figure 4-104 to Figure 4-111 below. Some of the 
offices, laydown, workshop etc. will fall within the dedicated onshore cable construction area mentioned in the 
above section. It should be noted that at this stage the exact locations of all laydown areas, offices, facilities etc. 
have not yet been finalised. However, selected zones where the future laydown areas, offices & welfare facilities 
can be installed have been identified between the EPC and Anthesis to limit environmental impacts as detailed in 
Chapter 6. 

These selected zones for the future temporary laydown areas, offices & welfare facilities are shown in Figure 4-101 
to Figure 4-103 illustrates below with the coordinates presented in Table 4-26 and Table 4-27 below. 

Table 4-26: Coordinates (UTM) of available space for temporary laydown areas and access routes, 
offices & welfare facilities (Route 1) 

Route Number Easting Northing 

Available Space for Future Temporary Laydown Areas, Offices & Welfare Facilities 

LA1-1 750014.94 2669143.98 

LA1-2 750178.27 2669040.01 

LA1-3 750302.53 2668821.36 

LA1-4 750314.71 2668767.38 

LA1-5 750346.87 2668715.48 

LA1-6 750210.07 2668537.73 

LA1-7 749758.31 2668815.89 

Available Space for Temporary Laydown Access Routes (Option 1) 

AR1-1 749457.43 2668926.85 
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Route Number Easting Northing 

Available Space for Future Temporary Laydown Areas, Offices & Welfare Facilities 

AR1-2 749550.40 2668931.10 

AR1-3 749660.11 2668965.34 

AR1-4 749812.29 2668883.73 

AR1-5 749781.39 2668845.26 

AR1-6 749658.53 2668913.23 

AR1-7 749557.59 2668883.23 

AR1-8 749453.57 2668877.81 

Available Space for Temporary Laydown Access Routes (Option 2) 

AR2-1 749692.72 2669289.51 

AR2-2 749710.44 2669310.52 

AR2-3 749735.05 2669319.82 

AR2-4 750014.94 2669143.98 

AR2-5 749984.08 2669103.19 

Table 4-27: Coordinates (UTM) of available space for temporary laydown areas and access routes, 
offices & welfare facilities (Route 2) 

Route Number Easting Northing 

Available Space for Future Temporary Laydown Areas, Offices & Welfare Facilities 

LA2-1 659195.68 2671578.63 

LA2-2 659316.61 2671575.15 

LA2-3 659301.06 2671458.32 

LA2-4 659291.40 2671433.54 

LA2-5 659280.30 2671420.22 

LA2-6 659256.97 2671421.50 

LA2-7 659235.31 2671455.54 

LA2-8 659225.61 2671455.43 

LA2-9 659154.50 2671311.36 
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Route Number Easting Northing 

LA2-10 659157.83 2671291.94 

LA2-11 659173.53 2671282.54 

LA2-12 659192.76 2671262.60 

LA2-13 659165.47 2671228.27 

LA2-14 659114.88 2671234.22 

LA2-15 659105.55 2671223.64 

LA2-16 659098.03 2671205.77 

LA2-17 659096.59 2671195.17 

LA2-18 659083.50 2671174.60 

LA2-19 659076.02 2671145.33 

LA2-20 659056.81 2671150.51 

LA2-21 659056.77 2671194.71 

LA2-22 659070.07 2671203.44 

LA2-23 659076.06 2671211.59 

LA2-24 659085.59 2671236.60 

LA2-25 659081.12 2671252.87 

LA2-26 659079.69 2671266.64 

LA2-27 659084.02 2671292.78 

LA2-28 659084.93 2671315.13 

LA2-29 659089.26 2671327.88 

LA2-30 659099.50 2671341.96 

LA2-31 659114.36 2671378.91 

LA2-32 659160.86 2671451.71 

LA2-33 659177.94 2671488.95 

LA2-34 659192.02 2671525.62 

LA2-35 659196.71 2671560.26 

Available Space for Temporary Laydown Access Routes (Option 1) 
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Route Number Easting Northing 

AR1-1 659056.81 2671150.51 

AR1-2 659076.02 2671145.33 

AR1-3 659069.64 2671123.22 

AR1-4 659041.73 2671120.16 

AR1-5 659051.89 2671138.48 

Available Space for Temporary Laydown Access Routes (Option 2) 

AR2-1 659102.81 2671579.77 

AR2-2 659195.68 2671578.63 

AR2-3 659196.71 2671560.26 

AR2-4 659116.62 2671559.97 

AR2-5 659011.54 2671401.37 

AR2-6 658997.91 2671388.44 

AR2-7 658986.00 2671370.23 

AR2-8 658983.05 2671354.31 

AR2-9 658900.09 2671203.85 

AR2-10 658904.92 2671182.18 

AR2-11 658904.90 2671168.12 

AR2-12 658887.85 2671116.07 

AR2-13 658865.13 2671128.60 

AR2-14 658869.89 2671146.18 

AR2-15 658883.46 2671164.41 

AR2-16 658889.81 2671177.60 

AR2-17 658888.55 2671186.49 

AR2-18 658879.06 2671205.01 

AR2-19 658895.50 2671231.74 

AR2-20 658925.77 2671283.02 

AR2-21 658934.96 2671291.20 
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Route Number Easting Northing 

AR2-22 658936.66 2671301.93 

AR2-23 658963.72 2671343.62 

AR2-24 658973.25 2671380.49 

AR2-25 658999.73 2671414.41 
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Figure 4-101: Onshore footprint including available locations for future temporary laydown areas and access routes, offices & welfare facilities (Route 1 - Mirfa) 



 

 

Project Lightning 
Environmental and Social Impact Assessment 
June 2022 

239  

 

 

Figure 4-102: Onshore footprint including available locations for future temporary laydown areas and access routes, offices & welfare facilities (Route 2 - Shuweihat) 
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Figure 4-103: Available locations for future temporary laydown areas and access routes, offices & welfare facilities (Route 2 - Shuweihat)  
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Figure 4-104: Illustration of JDN Office “WL-01 – Beach” 
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