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MCA Assessment – Embankment Design 

Options Presentation 

Our Ref:  

1 Purpose 

This memo presents eight design alignment options (embankment and bridge) for the Mangere 
inlet foreshore area (Project Sector 2). The information is presented ahead of MCA (Multi-Criteria 
Assessment) workshops for analysis by experts prior to the meeting.  

The intention of this MCA is to assess the location of the alignment and type of structure 
(embankment or bridge), only. This MCA will not cover leachate and stormwater treatment 
options, or construction materials and dredging options/locations. Additional MCA’s and 
supporting information will be supplied and held specific to discuss these aspects of the design. 

This memo with its supplementary information and drawings outlines the key constraints and 
design inputs specific to each option. 

2 Location of Embankment 

Refer to Figure 1 below for location of Embankment in Project Sector 2. The assessment area 
extends between the Neilson Street interchange to Anns Creek within the Mangere Inlet. The 
length of assessment is approximately 3000m, extending upto 130m into the Mangere Inlet from 
the CMA boundary. 

 

Figure 1 Embankment Location for Assessment 

3 Information Provided 

The following information is provided to allow a full assessment of the Embankment alignment to 
be made 
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 Plans showing alignment options 

 Typical cross sections for each alignment 

 Longitudinal Sections for on land alignments with underlying geotechnical features 

 Indicative coastal edge landscape treatment for the inner and further out bund options to 
give MCA experts an understanding of what the different options could look like. Further 
development of this is planned prior to the MCA workshop 

 Existing Auckland Council PAUP (Proposed Auckland Unitary Plan) features 

 Design commentary of each option specifically relating to stormwater treatment, 
groundwater, geotechnical, walking and cycling, and Urban Design 

3.1 Appendices 

 Appendix A Drawings 

 Appendix B Auckland Council GIS Data 

 Appendix C Indicative Landscape Treatment 

 Appendix D Design Commentary on Each Option 

 Appendix E Ground conditions and longitudinal section of inland alignment 

4 Detailed Business Case Alignment 

The embankment alignment presented in the Detailed Business Case (DBC) was chosen as a 
general route along the Mangere inlet foreshore with the intention that further design 
development and options assessment would take place post-DBC approval. Options presented in 
this MCA have investigated further stormwater treatment options, property impacts, embankment 
location alternatives and the like. 

5 Options Presented 

Considerations for the below options have been undertaken by each required design discipline and 
is located in Appendix A. 

Notes applicable to all options: 

 The road cross section (bridge or embankment) is still to be agreed with the NZ Transport 
Agency and is shown indicatively only. Any change to the cross section will be applied 
equally to each option presented 

 The coastal edge of the embankment will vary in width and is currently shown parallel to 
the roadway. The edge is expected to be variable (refer to Appendix C) but will apply 
equally to each option presented. 

 Wetland widths are shown on each option indicatively only. The final widths and final form 
of treatment will be discussed and agreed at subsequent MCA workshops. 
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 Embankments to be constructed from imported fill or mudcrete or a variety of both 
methods. These options will be discussed at subsequent MCA workshops. Roadway 
constructed on the reserve edge or inland will require significant imported fill. 

5.1 Option 1 – Inner Inlet Bridge Alignment 

The fundamental elements of Option 1 are: 

 Super Tee Concrete Bridge for road users and pedestrians indicated to be constructed 
within CMA (35m max spans). Note that there is the potential to position this bridge in 
numerous locations in and around the foreshore. 

 No regional stormwater treatment (to capture SW outfalls and leachate) proposed in this 
option; stormwater runoff from the new roadway will require treatment, possibly 
proprietary devices would be the only practical solution.  

 Existing Waikaraka shared path to remain in its current location (north of roadway 
alignment) 

 Additional shared path proposed on southern side of bridge structure 

 Vector high pressure gas main to remain 

 No permanent reclamation anticipated 

5.2 Option 2 – Bridge with SW Treatment Bund 

Agreement reached at Pre-MCA Workshop on 9th March 2016 that this option would not be 
assessed further through the MCA process. 

5.3 Option 3 – Reserve Edge Embankment Alignment  

The fundamental elements of Option 3 are: 

 Embankment constructed over the existing foreshore (excluding Waikaraka Cemetery), 
outside the existing property boundary and extending approximately 20m into the CMA 

 No regional stormwater treatment (to capture SW outfalls and leachate) proposed in this 
option; stormwater runoff from the new roadway will require treatment. 

 Existing Waikaraka shared path to be removed and reconstructed with the new 
embankment to the northern side of the roadway alignment 

 A new shared path proposed on the southern side of the embankment to allow access to 
the foreshore 

 Relocate Vector high pressure gas main 

 Landfill settlement mitigated with steel piles at 3m c/c with 1.5m hardfill and geogrid 
overlay. Large majority of the roadway will be constructed over top of these landfills. 

5.4 Option 4 – Reserve Edge Embankment Alignment, with Additional Outer Bund 

The fundamental elements of Option 4 are: 
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 Embankment constructed over the existing foreshore (excluding Waikaraka Cemetery), 
outside the existing property boundary with an additional bund constructed to contain the 
stormwater wetland. The overall encroachment into the CMA will be approximately 80m. 

 Regional stormwater treatment (to capture SW outfalls and leachate) is proposed in this 
option to be treated in a wetland (or similar); stormwater runoff from the new roadway 
will be treated in the wetland or separate system. 

 Existing Waikaraka shared path to be relocated to new embankment on northern side of 
the roadway alignment 

 A new shared path proposed on the outer bund to allow access to the foreshore 

 Relocate Vector high pressure gas main 

 Landfill settlement mitigated with steel piles at 3m c/c with 1.5m hardfill and geogrid 
overlay. Large majority of the roadway will be constructed over top of these landfills. 

5.5 Option 5 – Inner Inlet Embankment Alignment 

The fundamental elements of Option 5 are: 

 Embankment proposed to be constructed immediately outside CMA boundary within the 
Mangere Inlet. The embankment will encroach into the CMA approximately 50m. 

 No regional stormwater treatment (to capture SW outfalls and leachate) proposed in this 
option; stormwater runoff from the new roadway will require treatment. 

 Existing Waikaraka shared path to remain in its current location (to the north of the 
embankment) 

 A new shared path proposed on the southern side of the embankment to allow access to 
the foreshore 

 Vector high pressure gas man to remain 

5.6 Option 6 –Outer Inlet Embankment Alignment 

The fundamental elements of Option 6 are: 

 Embankment constructed approximately 50m from the CMA boundary to allow for 
wetland to be constructed between the existing foreshore and new embankment. The 
wetland and new embankment will encroach into the CMA by approximately 100m. 

 Regional stormwater treatment (to capture SW outfalls and leachate) and roadway runoff 
is proposed to be treated in a wetland (or similar). 

 Existing Waikaraka shared path to remain in its current location (north of roadway 
alignment) 

 A new shared path proposed on the southern side of the embankment to allow access to 
the foreshore 

 Vector high pressure gas main to remain 
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5.7 Option 7 – Tunnel 

Agreement reached at Pre-MCA Workshop on 9th March 2016 that this option would not be 
assessed further through the MCA process. 

5.8 Option 8 – Inland Alignment  

The fundamental elements of Option 8 are: 

 Embankment construction inland (within private property). This option does not require 
reclamation. 

 Landfill settlement mitigated with steel piles at 3m c/c with 1.5m hardfill and geogrid 
overlay. Large majority of the roadway will be constructed over top of these landfills. 

 No regional stormwater treatment (to capture SW outfalls and leachate) proposed in this 
option; stormwater runoff from the new roadway will require treatment. 

 Existing Waikaraka shared path to remain in its current location within the foreshore 
reserve. 

 Vector high pressure gas to remain  

 Large amount of property acquisition necessary in this option 

5.9 Option 9 – Inner Inlet Embankment Alignment (with mechanical stormwater 

treatment) 

The fundamental elements of Option 9 are: 

 Embankment proposed to be constructed immediately outside CMA boundary within the 
Mangere Inlet. The embankment will encroach into the CMA approximately 50m. 

 Stormwater treatment for roadway and regional catchment proposed within mechanical 
devices/chambers/filters or similar and positioned within the embankment footprint to 
limit encroachment further into CMA. Type of treatment to be investigated further 

 Existing Waikaraka shared path to remain in its current location (to the north of the 
embankment) 

 A new shared path proposed on the southern side of the embankment to allow access to 
the foreshore 

 Vector high pressure gas man to remain 

5.10 Option 10 – Inner Inlet Embankment alignment, with Additional Outer Bund 

The fundamental elements of Option 10 are: 

 Embankment proposed to be constructed immediately outside CMA boundary within the 
Mangere Inlet with an additional bund constructed to contain the stormwater wetland. 
The overall encroachment into the CMA will be approximately 130m. 

 Regional stormwater treatment (to capture SW outfalls and leachate) is proposed in this 
option to be treated in a wetland (or similar); stormwater runoff from the new roadway 
will be treated in the wetland or separate system. 
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 Existing Waikaraka shared path to remain in its current location within the foreshore 
reserve. 

 A new shared path proposed on the outer bund to allow access to the foreshore 

 Relocate Vector high pressure gas main 

6 Other considerations 

 The coastal edge of embankment will vary in width. There is a possibility for input to 

mitigate/improve local ecology and landscape treatment. 

 The roadway cross section is yet to be agree and drawings are indicative only 

 The wetland width will be defined more accurately further on once more information is 

known. 
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1 Purpose 

This memo presents four design options necessary for the widening of SH 1 northbound and 

southbound motorway over the Otahuhu Creek (Project Sector 5). An existing culvert is positioned 

under the motorway at Otahuhu Creek of which there are a number of options to extend, widen or 

replace. The information is presented ahead of MCA (Multi-Criteria Assessment) workshops for 

analysis by experts prior to the meeting. 

This memo with its supplementary information and drawings outlines the key constraints and design 

inputs specific to each option. 

Additional design options have also been included for review by the MCA experts to determine if 

they have benefit to the project to be included in the design process or further assessed. 

2 Location of Otahuhu Creek 

Refer to Figure 1 below for location of Otahuhu Creek in Project Sector 5. The assessment area is 

in the immediate vicinity of Otahuhu Creek to the north of the Princes Street interchange. 

 

Figure 1 – Otahuhu Creek Location for Assessment 

3 Information Provided 

The following information is provided to allow a full assessment of the options presented at the 

Otahuhu Creek to allow for the widening of the motorway to be made by technical experts: 

Appendix A – Option 1 Design Plans, Cross Sections  
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Appendix B – Option 2 Design Plans, Cross Sections 

Appendix C – Option 3 Design Plans, Cross Sections 

Appendix D – Option 4 Design Plans, Cross Sections 

Appendix E – Auckland Council Proposed Unitary Plan (PAUP) GIS Feature Information 

Appendix F – Geological Features (underlying ground conditions) 

Appendix G – Existing As Builts of Culvert 

Appendix H – Alternative Options for Culvert Extension 

4 Background 

The widening of the SH1 northbound and southbound alignments is required to provide a fourth 

lane in both directions between the Mt Wellington and Princes Street Interchanges. 

This requires the widening of the existing culvert over the Otahuhu Creek (Refer to Appendix G for 

as builts of the existing culvert). The existing culvert has been built in three segments. 

Three options (Option 1, 2 and 3) have been identified that allow the widening only of the SH1 

motorway maintaining the existing culvert clearances for existing tidal and SW flows. 

A fourth option was identified by local iwi to remove the existing culvert and reconstruct a full width 

bridge with increased clearance to the creek below. This was to allow the re-establishment of the 

creek to its original form and possibly to allow navigation further up of the creek by canoe 

The existing culvert is unlikely to meet the level and flow requirements to address climate change 

and sea level rise. Further design assessment remains to be undertaken to assess the existing 

structure 

5 Options Presented 

5.1 Design aspects similar to all options 

The following aspects of design one similar to all options 

 The Transpower pylons and powerlines are not affected by the SH1 widening works 

 A cycle lane/share path is proposed to be included on the eastern side of the motorway 

(adjacent to the SH 1 southbound carriageway). A separate bridge could be constructed to 

carry the path similar to the path over the estuary to the south. 

5.2 Option 1 Single Span Bridge Extension (Refer to Appendix A) 

The fundamental elements of Option 1 single span bridge extension are: 

 New single span bridge widening, spanning over the existing culvert 

 Existing culvert to remain and potential climate change impacts on the structure and 
motorway will not be addressed by this option 

 Abutment on either side of culvert with retaining wall to support widened motorway(up to 
CMA boundary) 

 Embankment into causeway where CMA is not impacted 
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 The works can be constructed adjacent to the operating motorway with all 3 existing lanes 
maintained on both the northbound and southbound directions during construction 

5.3 Option 2 Four Span Bridge Extension (Refer to Appendix B) 

The fundamental elements of Option 2 four span bridge extension are: 

 New four span bridge widening to SH 1without the need for retaining walls in the CMA zone 

 Abutment on either side of culvert with piers either side of the creek within the CMA zone 

 Widened embankment where the CMA is not impacted 

 Existing culvert to remain and potential climate change impacts on the structure and 
motorway will not be addressed by this option 

 The works can be constructed adjacent to the operating motorway as per Option 1 

5.4 Option 3 Culvert Extension (Refer to Appendix C) 

The fundamental elements of Option 3 culvert extension are: 

 Embankment into causeway for extra lane  

 Existing culvert to remain with an extension of equal dimensions to the existing to be 
constructed and potential climate change impacts on the structure and motorway will not be 
addressed by this option 

 Retaining walls to be constructed either side of culvert within the CMA to limit earthworks 

 Widened embankment where the CMA is not impacted 

 The works can be constructed adjacent to the operating motorway as per Option 1. 

5.5 Option 4 New Bridge (Refer to Appendix D) 

The fundamental elements of Option 4 new bridge are: 

 New SH 1 bridge to replace existing culvert and embankment 

 Existing culvert and embankment apparatus removed 

 The new bridge can be constructed (albeit with difficulty) with approximately 4 traffic shifts, 
maintain 3 lanes in both directions. Temporary bridging and road works would be required 
plus additional property to construct the temporary road 

6 Alternative Options for Consideration 

All options presented have a footprint that remains outside the Coastal Marine Area (CMA). 

Alternate solutions include embankments that cross into the CMA whichis presented in Appendix H. 
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