
 

Newcastle Inner City Bypass – Rankin Park to Jesmond 
Environmental impact statement          673 

Table 9-16 Number of construction noise exceedances (worst case) .......................................... 313 

Table 9-17 Potential construction noise impacts ......................................................................... 315 

Table 9-18 Potential construction noise impacts – construction compounds, standard construction 
hours ........................................................................................................................... 335 

Table 9-19 Potential construction noise impacts – construction compounds, extended construction 
hours ........................................................................................................................... 336 

Table 9-20 Potential construction noise impacts – construction compounds, out of hours ........... 336 

Table 9-21 Predicted increase in noise due to construction traffic ............................................... 338 

Table 9-22 Vibration safe working buffer distances ..................................................................... 339 

Table 9-23 Potential construction vibration impacts .................................................................... 340 

Table 9-24 Summary of sensitive receivers requiring consideration for noise mitigation ............. 344 

Table 9-25 Traffic predictions on local roads near the project ..................................................... 351 

Table 9-26 Environmental management measures for noise and vibration impacts .................... 355 

Table 10-1 Landscape character and visual impact grading matrix ............................................. 362 

Table 10-2 Urban design objectives and principles ..................................................................... 368 

Table 10-3 Landscape character zones ...................................................................................... 378 

Table 10-4 Viewpoints ................................................................................................................ 383 

Table 10-5 Landscape character impacts ................................................................................... 393 

Table 10-6 Visual impact from viewpoints ................................................................................... 397 

Table 10-7 Environmental management measures for landscape character and visual impacts . 404 

Table 11-1 Existing land use and key features in surrounding suburbs ....................................... 413 

Table 11-2 Potential residual public lands ................................................................................... 422 

Table 11-3 Environmental management measures for socio-economic, land use and property 
impacts ....................................................................................................................... 434 

Table 12-1 Existing watercourse hydraulics – peak flows (cubic metres per second) .................. 442 

Table 12-2 Existing watercourse hydraulics – flow velocities (metres per second) ...................... 443 

Table 12-3 Existing watercourse hydraulics – water levels (AHD (metres)) ................................. 443 

Table 12-4 Afflux in Jesmond Park – east ................................................................................... 447 

Table 12-5 Afflux in Jesmond Park – west .................................................................................. 448 

Table 12-6 Afflux on north-eastern side of the northern interchange ........................................... 449 

Table 12-7 Hydraulic analysis of Bridges 4 and 6........................................................................ 453 

Table 12-8 Predicted watercourse hydraulics – peak flows (cubic metres per second) ............... 454 

Table 12-9 Predicted watercourse hydraulics – flow velocities (metres per second) ................... 455 

Table 12-10 Predicted watercourse hydraulics – water levels (AHD (metres)) ............................ 455 

Table 12-11 Environmental management measures for flooding and drainage impacts .............. 457 

Table 13-1 Default trigger values (ANZECC/ARMCANZ 2000) ................................................... 462 

Table 13-2 Geology of the Newcastle Coal Measures in the study area ...................................... 463 

Table 13-3 Morphology of watercourses in the study area .......................................................... 465 

Table 13-4 Potential contamination sources ................................................................................ 468 



 

Newcastle Inner City Bypass – Rankin Park to Jesmond 
Environmental impact statement          674 

Table 13-5 Soil – locations exceeding ecological assessment criteria – commercial/industrial .... 469 

Table 13-6 Soil – locations exceeding ecological assessment criteria – public open space ........ 470 

Table 13-7 Soil – locations exceeding health assessment criteria – commercial/industrial .......... 471 

Table 13-8 Soil – locations exceeding health assessment criteria – public open space .............. 471 

Table 13-9 Potential water quality impacts associated with key construction activities ................ 483 

Table 13-10 Highway runoff concentrations for various stormwater pollutants ............................ 488 

Table 13-11 Average modelled pollutant concentrations in local catchment (Dark Creek) - 
operation ..................................................................................................................... 489 

Table 13-12 Average modelled pollutant concentrations in local catchment (Ironbark Creek) - 
operation ..................................................................................................................... 489 

Table 13-13 Average modelled pollutant concentrations in wider catchment (SEPP 14 wetland) – 
operation ..................................................................................................................... 490 

Table 13-14 Average modelled pollutant concentrations in wider catchment (Ramsar wetland) – 
operation ..................................................................................................................... 491 

Table 13-15 Preliminary proposed construction sedimentation basins ........................................ 493 

Table 13-16 Proposed operational water quality treatment structures ......................................... 495 

Table 13-17 Environmental management measures for soil, contamination and water quality 
impacts ....................................................................................................................... 497 

Table 14-1 Groundwater quality summary................................................................................... 510 

Table 14-2 Groundwater dependent ecosystems ........................................................................ 511 

Table 14-3 Proposed cuttings ..................................................................................................... 514 

Table 14-4 Predicted groundwater inflows (cubic metres per day) .............................................. 515 

Table 14-5 Potential groundwater impacts assessed as per the NSW Aquifer Interference Policy 
(DTI 2012) ................................................................................................................... 527 

Table 14-6 Environmental management measures for groundwater impacts .............................. 528 

Table 15-1 Stages of Roads and Maritime PACHCI process ...................................................... 532 

Table 15-2 Environmental management measures for Aboriginal heritage impacts .................... 537 

Table 16-1 Listed non-Aboriginal heritage items in the study area .............................................. 542 

Table 16-2 Environmental management measures for non-Aboriginal heritage impacts. ............ 549 

Table 17-1 Assessment criteria for operational air quality ........................................................... 551 

Table 17-2 Construction air quality emissions ............................................................................. 557 

Table 17-3 Predicted Carbon monoxide (CO) concentration, 1-hour average (mg/m3) ................ 559 

Table 17-4 Predicted Carbon monoxide (CO) concentration, 8-hour average (mg/m3) ................ 560 

Table 17-5 Predicted Nitrogen dioxide (NO2) concentration, 1-hour average (µg/m3) .................. 561 

Table 17-6 Predicted Nitrogen dioxide (NO2) concentration, annual average (µg/m3) ................. 562 

Table 17-7 Predicted particulate matter (PM10) concentration, 24-hour average (µg/m3) ............. 563 

Table 17-8 Predicted particulate matter (PM10) concentration, annual average (µg/m3) .............. 564 

Table 17-9 Environmental management measures for air quality impacts ................................... 566 

Table 18-1 Environmental management measures for resource use and waste management 
impacts ....................................................................................................................... 578 

Table 19-1 Environmental management measures for hazards and risks ................................... 587 



 

Newcastle Inner City Bypass – Rankin Park to Jesmond 
Environmental impact statement          675 

Table 20-1 Estimated construction greenhouse gas emissions ................................................... 592 

Table 20-2 Environmental management measures for greenhouse gas and climate change impacts
 ................................................................................................................................... 595 

Table 21-1 Projects considered for the cumulative impact assessment ....................................... 597 

Table 21-2 Timeframes and potential for cumulative interactions ................................................ 600 

Table 21-3 Potential cumulative impacts during construction ...................................................... 601 

Table 21-4 Potential cumulative impacts during operation .......................................................... 603 

Table 21-5 Environmental management measures for cumulative impacts ................................. 604 

Table 22-1 Summary of environmental management measures ................................................. 607 

Table 23-1 Risk categories ......................................................................................................... 642 

Table 23-2 Environmental risk analysis ....................................................................................... 643 

Table 24-1 Assessment against the project objectives ................................................................ 654 

Table 24-2 Assessment against objects of the EP&A Act ............................................................ 656 

Table 24-3 Inter-generational equity considerations .................................................................... 658 

 



 

Newcastle Inner City Bypass – Rankin Park to Jesmond 
Environmental impact statement          676 

List of figures 

 
Figure 1-1 Project overview ............................................................................................................ 3 

Figure 1-2 Project overview ............................................................................................................ 4 

Figure 2-1 Approvals process under Part 5.1 of the EP&A Act ...................................................... 11 

Figure 3-1 Newcastle Inner City Bypass timeline of construction .................................................. 22 

Figure 3-2 Existing road network ................................................................................................... 25 

Figure 4-1 Proposed route of State Highway 23 through Blackbutt Reserve ................................. 30 

Figure 4-2 1985 route options ....................................................................................................... 33 

Figure 4-3 2006 route options ....................................................................................................... 40 

Figure 4-4 Traffic model study area .............................................................................................. 43 

Figure 4-5 Project development and implementation process ....................................................... 46 

Figure 4-6 2016 alignment option 1 and option 2 .......................................................................... 48 

Figure 4-7 2016 northern interchange options 1 to 4 ..................................................................... 50 

Figure 4-8 2016 hospital interchange option 1 and option 2 .......................................................... 53 

Figure 4-9 2016 southern interchange option 1 and option 2 ........................................................ 54 

Figure 4-10 Impact avoidance through concept design ................................................................. 57 

Figure 4-11 2016 McCaffrey Drive north-facing ramps .................................................................. 63 

Figure 4-12 2016 northern interchange option 5 ........................................................................... 66 

Figure 4-13 2016 hospital interchange option 3 and option 4 ........................................................ 69 

Figure 4-14 2016 southern interchange option 3 ........................................................................... 70 

Figure 4-15 Travel routes – with McCaffrey Drive ramps ............................................................... 73 

Figure 4-16 2016 northern interchange option 6 ........................................................................... 76 

Figure 4-17 Travel routes – without McCaffrey Drive ramps .......................................................... 84 

Figure 4-18 Jesmond Park shared path underpass and overpass options .................................... 87 

Figure 5-1 The project ................................................................................................................... 96 

Figure 5-2 Typical cross sections ................................................................................................ 101 

Figure 5-3 Northern interchange ................................................................................................. 107 

Figure 5-4 Southern interchange ................................................................................................. 108 

Figure 5-5 Hospital interchange .................................................................................................. 109 

Figure 5-6 Bridge 1 ..................................................................................................................... 115 

Figure 5-7 Bridge 2 ..................................................................................................................... 116 

Figure 5-8 Bridge 3 ..................................................................................................................... 117 

Figure 5-9 Bridge 4 ..................................................................................................................... 118 

Figure 5-10 Bridge 5 ................................................................................................................... 121 

Figure 5-11 Bridge 6 ................................................................................................................... 122 

Figure 5-12 Bridge 7 ................................................................................................................... 123 

Figure 5-13 Typical operational water quality treatment structure ............................................... 127 



 

Newcastle Inner City Bypass – Rankin Park to Jesmond 
Environmental impact statement          677 

Figure 5-14 Drainage infrastructure ............................................................................................ 128 

Figure 5-15 Realignment of watercourse at Bridge 4 .................................................................. 135 

Figure 5-16 Existing and proposed fire trails ............................................................................... 140 

Figure 5-17 Direct property impacts ............................................................................................ 148 

Figure 5-18 Construction ancillary facilities ................................................................................. 157 

Figure 5-19 Potential construction lease areas ........................................................................... 170 

Figure 7-1 Vegetation and plot survey effort ................................................................................ 210 

Figure 7-2 Fauna survey locations .............................................................................................. 211 

Figure 7-3 Biodiversity corridor and assessment buffer area ....................................................... 216 

Figure 7-4 Threatened flora species recorded in the study area .................................................. 218 

Figure 7-5 Threatened fauna species recorded in the study area ................................................ 220 

Figure 7-6 Fauna habitat ............................................................................................................. 224 

Figure 7-7 Groundwater dependent ecosystems ......................................................................... 225 

Figure 7-8 Impact avoidance through concept design ................................................................. 227 

Figure 7-9 Indicative fauna connectivity structures ...................................................................... 231 

Figure 8-1 Existing road network and traffic survey locations ...................................................... 247 

Figure 8-2 Restricted access vehicle routes ................................................................................ 252 

Figure 8-3 Average daily weekday traffic volumes (2014/2015) .................................................. 256 

Figure 8-4 Forecast daily traffic with and without the project in 2020........................................... 268 

Figure 8-5 Forecast daily traffic with and without the project in 2030........................................... 269 

Figure 8-6 Travel times with and without the project ................................................................... 276 

Figure 8-7 Proposed and existing pedestrian and cyclist facilities ............................................... 283 

Figure 8-8 Changes to property access, bus stops and parking .................................................. 285 

Figure 9-1 Noise catchment areas and monitoring locations ....................................................... 294 

Figure 9-2 Predicted road traffic noise levels, no build 2030 day ................................................. 347 

Figure 9-3 Predicted road traffic noise levels, no build 2030 night ............................................... 348 

Figure 9-4 Predicted road traffic noise levels, build 2030 day ..................................................... 349 

Figure 9-5 Predicted road traffic noise levels, build 2030 night ................................................... 350 

Figure 9-6 Preliminary operational noise mitigation scenarios ..................................................... 353 

Figure 10-1 Bridges – indicative images ..................................................................................... 364 

Figure 10-2 Typical cross sections .............................................................................................. 366 

Figure 10-3 Landscape character zones ..................................................................................... 377 

Figure 10-4 Viewpoints ............................................................................................................... 392 

Figure 10-5 Project photomontages ............................................................................................ 399 

Figure 11-1 Land use .................................................................................................................. 410 

Figure 11-2 Land zoning ............................................................................................................. 411 

Figure 11-3 Land ownership ....................................................................................................... 412 

Figure 11-4 Social infrastructure ................................................................................................. 418 

Figure 12-1 Existing catchments ................................................................................................. 439 



 

Newcastle Inner City Bypass – Rankin Park to Jesmond 
Environmental impact statement          678 

Figure 12-2 Existing flooding – 5 year ARI event ........................................................................ 440 

Figure 12-3 Existing flooding – 100 year ARI event ..................................................................... 441 

Figure 12-4 Predicted flooding – 5 year ARI event ...................................................................... 450 

Figure 12-5 Predicted flooding – 100 year ARI event .................................................................. 451 

Figure 12-6 Predicted change in flood levels – 100 year ARI event ............................................ 452 

Figure 13-1 Soil landscapes ........................................................................................................ 467 

Figure 13-2 Soil – sampling locations compared to adopted assessment criteria ........................ 472 

Figure 13-3 Soil – indicative waste classifications ....................................................................... 473 

Figure 13-4 Surface water catchments and monitoring locations ................................................ 476 

Figure 13-5 Groundwater – sampling locations compared to adopted assessment criteria ......... 477 

Figure 13-6 Operational water quality treatment structures ......................................................... 496 

Figure 14-1 Groundwater monitoring locations ............................................................................ 507 

Figure 14-2 Groundwater monitoring long section ....................................................................... 508 

Figure 14-3 Proposed cuttings .................................................................................................... 516 

Figure 14-4 Predicted radius of influence (groundwater drawdown) for cuttings .......................... 520 

Figure 14-5 Conceptual cross section locations .......................................................................... 521 

Figure 14-6 Cutting 1 and cutting 2 – conceptual cross section................................................... 523 

Figure 14-7 Cutting 3 – conceptual cross section ........................................................................ 524 

Figure 14-8 Cutting 4 – conceptual cross section ........................................................................ 525 

Figure 15-1 Aboriginal heritage ................................................................................................... 534 

Figure 16-1 Hollywood shanty town site boundary and tramway ................................................. 545 

Figure 16-2 Heritage items and the project ................................................................................. 548 

Figure 17-1 Typical decay rate of pollutants from roads .............................................................. 553 

Figure 17-2 Annual wind rose for Nobbys Head, 2007 – 2012 .................................................... 554 

Figure 17-3 Seasonal wind roses for Nobbys Head, 2007-2012 .................................................. 555 

Figure 18-1 Location of existing wastes observed in the study area ............................................ 572 

Figure 19-1 Bushfire prone land .................................................................................................. 582 

Figure 19-2 Mine remediation and potential coal seam gas areas ............................................... 586 

Figure 21-1 Projects considered in the cumulative impact assessment ....................................... 599 




