
EAW Expansion Project DEIS 

 

 xvii 

Tables 
Table 1-1 Policies and Guidelines of relevant to the EAW Expansion Project ............................... 14 
Table 2-1 Project Components and Tenure.................................................................................... 34 
Table 4-1 EAW Allotment Tenure Details ....................................................................................... 55 
Table 4-2 Assessment of proposed development against Darwin planning principles................... 69 
Table 4-3 Assessment against Development Zone provisions....................................................... 70 
Table 4-4 Assessment against additional Development Zone clauses .......................................... 72 
Table 7-1 Climate Statistics from Darwin Airport Weather Station 014015 for the period 1941-2010

...................................................................................................................................... 123 
Table 7-2 Classification of tropical cyclone intensity (Bureau of Meteorology, 2011) .................. 126 
Table 7-3 Total storm tide levels for selected locations within Darwin Harbour (SEA, 2006)....... 127 
Table 7-4 Projected Climate Change............................................................................................ 127 
Table 9-1 Average Water Quality Levels Recorded in East Arm.................................................. 143 
Table 10-1 Field Parameter Results for Surface Water Samples................................................... 162 
Table 11-1 PM10 Monitoring for CDU Casuarina Campus 2007 and 2008..................................... 172 
Table 11-2 Predicted Incremental and Cumulative Air Quality Impacts ......................................... 174 
Table 12-1 Australian Greenhouse Gas Emissions for 2008.......................................................... 179 
Table 12-2 Summary of Greenhouse Gas Emissions - Construction and Operation ..................... 182 
Table 12-3 Greenhouse Gas Emissions from Land Clearing ......................................................... 182 
Table 12-4  Greenhouse Gas Emissions from Fuel Combustion during Construction .................... 183 
Table 13-1 Typical Frequency Ranges of Anthropogenic Noise Sources (from data in NRC 2003)

...................................................................................................................................... 190 
Table 13-2 Comparison of Sound Source Levels from a Range of Anthropogenic Sound Sources

...................................................................................................................................... 191 
Table 13-3 Typical Sound Levels Produced by Dredges................................................................ 192 
Table 13-4 Proposed injury criteria for individual marine mammals exposed to 'discrete' noise 

events, either single or multiple exposures within a 24 h period (Southall et al. 2007) 194 
Table 15-1  Endangered or Vulnerable Species that may be Present Near or Within East Arm..... 234 
Table 15-2 Migratory Marine Mammals, as Listed under the EPBC Act, that may be Present Near or 

Within East Arm ............................................................................................................ 235 
Table 17-1 Ranking of the Project's Potential Visual Impact from Affected Viewpoints ................. 293 
Table 18-1 NRETAS Database Archaeological Sites within East Arm Project Area ...................... 300 
Table 18-2 Registered Historic Shipwrecks, East Arm ................................................................... 301 
Table 18-3 History and likely Relics Encountered At Darwin Archaeological Sites. ....................... 303 
Table 18-4 Previously Recorded WWII Sites in The East Arm Area .............................................. 304 



EAW Expansion Project DEIS 

 

 xviii 

Table 18-5 List of PBY Catalina Flying Boat Wrecks in the East Arm Area ................................... 312 
Table 18-6 Indigenous Archaeological Site Descriptions from the East Arm Study Area .............. 318 
Table 18-7 Historic Archaeological Sites and Features from the East Arm Study Area................. 319 
Table 18-8 WWII Catalina Wrecks within 2 km of Proposed Development. ................................... 326 
Table 18-9 Cultural Heritage Assessment of Sites Likely to be Affected by EAW Development ... 327 
Table 18-10 Cultural Heritage Assessment of Sites Located Nearby the Proposed EAW 

Development................................................................................................................. 327 
Table 18-11 Summary of Management of Cultural Heritage Places Located in The Vicinity of the 

EAW Expansion ............................................................................................................ 333 
Table 20-1 Darwin Ports – Cargo by Type 2009/10........................................................................ 360 
Table 20-2 Train Movements Carrying Bulk Minerals to EAW........................................................ 362 
Table 20-3 Potential for Rail / East Arm Port to Support Mining Operations .................................. 363 
Table 20-4 Mining and LNG Export Scenarios ............................................................................... 365 
Table 23-1 Population in the Darwin Region .................................................................................. 395 
Table 23-2 Skills Shortages in Northern Territory at December 2010 ............................................ 402 
Table 23-3 Hospitals, Health Care Providers and Emergency Services ........................................ 404 
Table 24-1 Key Stakeholders.......................................................................................................... 415 
Table 24-2 Planned Consultation and Targeted Stakeholders ....................................................... 416 
Table 24-3 Stakeholder Issues and Concerns................................................................................ 417 
Table 24-4 Stakeholder Consultation.............................................................................................. 420 
Table 25-1 Event Tree for Dredging Operations during Construction ............................................ 429 
Table 25-2 Range of Consequence Levels and Generic Descriptions ........................................... 430 
Table 25-3 Known Impacts ............................................................................................................. 438 
Table 25-4 Risk Outputs ................................................................................................................. 442 
Table 27-1 Summary of Dredging Operations required for the Proposed Expansion of Eaw ........ 480 
Table 28-1 Commitments................................................................................................................ 483 

 



EAW Expansion Project DEIS 

 

 xix 

Figures 
Figure 1-1 Location of East Arm Wharf within the NT, in relation to the City of Darwin .................... 5 
Figure 1-2 NT Environmental Impact Assessment Process for this Proposal ................................... 7 
Figure 2-1 General arrangement of proposed EAW expansion....................................................... 21 
Figure 2-2 Concept arrangement of proposed EAW expansion ...................................................... 22 
Figure 2-3 Concept arrangement of proposed EAW expansion ...................................................... 23 
Figure 2-4 Existing EAW rail infrastructure ...................................................................................... 27 
Figure 2-5 Land tenure for proposed development components ..................................................... 35 
Figure 3-1 Rail loop concept design proposed in 1993 EAW EIS.................................................... 48 
Figure 4-1 Cadastre map of EAW .................................................................................................... 54 
Figure 4-2 NTG development assessment process......................................................................... 62 
Figure 4-3 NT land-use planning regions......................................................................................... 64 
Figure 4-4 Darwin land-use planning regions .................................................................................. 67 
Figure 4-5  EAW planning zones...................................................................................................... 71 
Figure 5-1 EAW Rail Infrastructure .................................................................................................. 77 
Figure 5-2 Darwin Harbour Port facilities ......................................................................................... 81 
Figure 5-3 Major access roads to East Arm and surrounding areas................................................ 84 
Figure 5-4 EAW Water Supply Infrastructure................................................................................... 89 
Figure 5-5 EAW Waste Water Infrastructure.................................................................................... 93 
Figure 5-6 EAW Electricity Supply Infrastructure ............................................................................. 96 
Figure 6-1 EAW Landform.............................................................................................................. 102 
Figure 6-2 EAW Soil Classifications............................................................................................... 103 
Figure 6-3 East Arm Wharf – Acid Sulphate Soils ......................................................................... 104 
Figure 6-4 EAW Geology ............................................................................................................... 105 
Figure 7-1 Dry season airstreams over Australia........................................................................... 120 
Figure 7-2 Climatic wind roses for June and July in Darwin .......................................................... 121 
Figure 7-3 Wet season airstreams over Australia .......................................................................... 122 
Figure 7-4 Climatic wind roses for January and February in Darwin ............................................. 123 
Figure 7-5 Monthly-averaged air temperature and precipitation .................................................... 124 
Figure 7-6 Tropical Cyclone tracks in the Northern Region ........................................................... 124 
Figure 7-7 Number of tropical cyclones in the Northern region per month .................................... 125 
Figure 7-8 Number of tropical cyclones in the Northern region per category and per month ........ 125 
Figure 7-9 Total Storm Tide Levels at Selected Sites within Darwin Harbour ............................... 126 



EAW Expansion Project DEIS 

 

 xx 

Figure 9-1 Water Quality Sampling Sites ....................................................................................... 144 
Figure 12-1 Greenhouse Gas Emissions by Sector for the NT........................................................ 180 
Figure 12-2 Greenhouse Gas Emissions by Sector for the NT........................................................ 180 
Figure 13-1 Zones of Influence ........................................................................................................ 193 
Figure 13-2 Conceptual Model Illustrating How Behavioural Reactions to Noise can have Effects on 

Population Parameters Directly and Indirectly.............................................................. 195 
Figure 13-3 Example of Indicative Marine Fauna Safety Zone........................................................ 199 
Figure 15-1  Benthic Habitat Classes Surrounding Eaw.................................................................. 230 
Figure 15-2 Mangrove Communities of East Arm Peninsula ........................................................... 232 
Figure 15-3 Potential Mangrove and Low Tidal Mud Flat Loss and Disturbance ............................ 241 
Figure 17-1 Viewpoints considered in the visual impact assessment.............................................. 292 
Figure 18-1 Registered/Recorded Shipwrecks and sites from the NRETAS Archaeological Site 

Database, East Arm...................................................................................................... 302 
Figure 18-2 Previously recorded WWII Sites in the Middle Arm and East Arm Areas..................... 305 
Figure 18-3 Map showing the Location of WWII Archaeological Features at the LMS Base .......... 309 
Figure 18-4 Fort Hill Wharf Area Circa 1879.................................................................................... 310 
Figure 18-5 Chart Showing Reported Wrecks per Decade.............................................................. 311 
Figure 18-6 Location of Wrecked Catalina Flying Boats – Catalina 6 not shown owing to request 

from NTG ...................................................................................................................... 313 
Figure 18-7 Catalina 5 A24-1 Wreck Site......................................................................................... 314 
Figure 18-8 Distribution of Previously Recorded Sites from the NRETAS Archaeological Site 

Database....................................................................................................................... 316 
Figure 18-9 Location of Sites Recorded During Survey................................................................... 320 
Figure 18-10 Indigenous Site 1: Shell Midden. .................................................................................. 321 
Figure 18-11 Indigenous Site 2: Artefact Scatter ............................................................................... 321 
Figure 18-12 WW2 Site 1 Drum Features .......................................................................................... 322 
Figure 18-13 WW2 Drum dump ......................................................................................................... 322 
Figure 18-14 WW2 Dump Feature 2 .................................................................................................. 323 
Figure 18-15 Archaeological Sites Proximal to East Arm .................................................................. 324 
Figure 18-16 Location of Shipwrecks Close to the Project Area........................................................ 325 
Figure 18-17 Unidentified Shipwreck at the East Arm Port Area ....................................................... 325 
Figure 18-18 Kelat shipwreck 1942 (Figure courtesy Ron Urquart Collection, Northern Territory 

Library, PH0311/0023).................................................................................................. 326 
Figure 20-1 Darwin Ports – Total Cargo Trade 2009/10 (Tonnes) .................................................. 359 
Figure 20-2 FOB Value of NT Exports ($million).............................................................................. 361 



EAW Expansion Project DEIS 

 

 xxi 

Figure 20-3 Components of Gross State Product, Northern Territory, at current prices ($million).. 361 
Figure 21-1 Existing EAW Vegetation .............................................................................................. 371 
Figure 21-2 Conservation zones adjacent to project site ................................................................. 372 
Figure 21-3 Proposed Barge Ramp, Hardstand, and Surrounding Area ......................................... 373 
Figure 21-4 Proposed Marine Supply Base and Surrounding Area................................................. 375 
Figure 21-5 Proposed rail Loop, Dredged Spoil Ponds, and Surrounding Area. ............................. 377 
Figure 21-6 Proposed tug and small vessel berths.......................................................................... 378 
Figure 21-7 Darwin Emergency Response Area.............................................................................. 379 
Figure 21-8 Fire history at East Arm:  1997-2009 ............................................................................ 380 
Figure 23-1 Statistical Areas ............................................................................................................ 394 
Figure 23-2 Population Stability ....................................................................................................... 398 
Figure 23-3 Dwelling Type Representation for Darwin, Palmerston-East Arm, and Australia......... 399 
Figure 23-4 Industry of Employment ................................................................................................ 400 
Figure 23-5 Occupations of Employment......................................................................................... 401 
Figure 23-6 Median Gross Weekly Income...................................................................................... 403 
Figure 25-1 Overview of ISO 31000 Risk Management Process .................................................... 427 
Figure 25-2 Profile of Known Impacts .............................................................................................. 436 
Figure 25-3 Timing of known impacts .............................................................................................. 438 
Figure 25-4 Known Impact on Assets .............................................................................................. 439 
Figure 25-5 Impact by Activity .......................................................................................................... 440 
Figure 25-6 Overall Risk Profile ....................................................................................................... 441 
Figure 25-7 Risk by Project Stage.................................................................................................... 443 
Figure 25-8 Overall Risk Profile Showing Contribution by Assets ................................................... 445 
Figure 25-9 Potential Impact (Risk) by Activity ................................................................................ 446 
Figure 25-10 Project Activities Showing Contribution by Project Stage............................................. 447 
Figure 25-11 Project Activities Showing Contribution by Asset ......................................................... 448 
Figure 26-1 Environmental Management Process Flow .................................................................. 452 
Figure 26-2 Environment Management System Documentation ..................................................... 453 

 



EAW Expansion Project DEIS 

 

 xxii 

Appendices 
Appendix A Final DEIS Guidelines 
Appendix B Dredge Management Plan 
Appendix C Archaeological Survey of the East Arm Wharf Expansion and Surrounding Area Darwin 

NT 
Appendix D Hydrodynamic and Wind Wave Modelling, and Shear Stress Estimates 
Appendix E Dredge dispersion and spoil disposal modelling for the East Arm Wharf 
Appendix F Oil Spill Modelling 
Appendix G Marine Water Quality Assessment 
Appendix H Surface water laboratory Analytical Results 
Appendix I Air Quality Assessment 
Appendix J Greenhouse Gasses Assessment 
Appendix K Marine Noise 
Appendix L Terrestrial Noise Assessment 
Appendix M Terrestrial Flora and Fauna Assessment 
Appendix N Visual Amenity Assessment 
Appendix O Biting Insects Assessment 
Appendix P Fire Management Letter 
Appendix Q Risk Assessment 
Appendix R AAPA Authority Certificate 
Appendix S EAW Environmental Management Plans 
Appendix T Guidelines for Preventing Biting Insect Problems for Urban Residential Developments or 

Subdivisions in the Top End of the NT 
Appendix U Guidelines for Preventing Mosquito Breeding Associated with Construction Practices 

near Tidal Areas in the NT 
Appendix V Constructed Wetlands in the NT, Guidelines to Prevent Mosquito Breeding 

 

 


