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Abbreviations

AEE Assessment of Effects on the Environment

AUP Auckland Unitary Plan (Operative in Part 2016)

DBC Detailed Business Case

GPS Government Policy Statement 2018

MCA Multi-criteria assessment

NoR Notice of Requirement

NoR 1 Alteration to the SH1 Designation 6706

NoR 2 Alteration to the SH1 Designation 6700

NoR 3 Alteration to the SH1 Designation 6701

NoR 4 Shared User Path between Quarry Road and Bombay
Interchange

NoR 5 Drury South Interchange Connections

NUO Network Utility Operator

NZTA NZ Transport Agency Waka Kotahi

P2B SH1 Upgrades Project between Papakura to Bombay

RMA Resource Management Act 1991

SGA Te Tupu Nga Tahi Supporting Growth Alliance

SH1 State Highway 1 Motorway, the Southern Motorway

Southern 1IG NZTA Southern Iwi Integration Group

SUP Shared Use Path

Glossary of Acronyms / Terms

Auckland Council Means the unitary authority that replaced eight councils in
the Auckland Region as of 1 November 2010.

the Project Stages 2 of the P2B Project between Papakura to
Bombay

Project Area Area of land that is within the proposed designation
boundary.

aurecon



Executive Summary

This Assessment of Alternatives Report (Report) explains the process undertaken by NZ Transport Agency
Waka Kotahi (NZTA) to consider alternative sites, design options, and methods for Stage 2 of the Papakura
to Bombay (P2B) Project (‘the Project’). NZTA must consider alternatives as it does not have sufficient
interest in all of the land required to implement the Project. The alternatives process was guided by identified
outcomes of the Papakura to Bombay Detailed Business Case (DBC), Part 2 of the RMA, and the P2B
Project Objectives.

The purpose of the Report is to document the process undertaken and to demonstrate how adequate
consideration has been given to alternative routes, design options and methods, following a transparent and
replicable process. The technical consideration of various design options is documented in the technical
memos covering each Multi-Criteria Assessment (MCA) process attached to this Report. The Report is to be
read alongside the Assessment of Effects on the Environment (Appendix A) and Design and Construction
Report (Appendix D).

The Report discusses the Project requirements derived from the DBC, and how these requirements were
refined from the DBC phase of the Project. Further detailed investigation was undertaken where NZTA does
not have sufficient interest in the land required to implement the Project and where there was the potential
for a significant adverse effect on the environment. At these locations an MCA was utilised in collaboration
with NZTA specialists, project stakeholders, and mana whenua to determine a preferred design option.

The emerging preferred options that were determined through the assessment of alternatives methodology
advanced to concept design level for the purpose of the Notices of Requirement (NOR).






provisions in planning documents (discussed in Section 11 of the application AEE) also require a
consideration of alternative locations and design options.

In summary the purpose of this Report is to:

a) document the development of alternative design options for parts of the Project and the process
used to assess and compare the options; and

b) identify preferred design options for progression through the NoR concept design.
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Figure 1-1 Location plan showing the Project



The Report is structured as shown in Table 1-2 below.

Table 1-2 Structure of this Report

I

1

2

10

Introduction

Background

Assessment of Alternatives
Methodology

Engagement

Drury South Interchange
(relevant to NoR 2, 4 and 5)

Drury South Interchange
Connections (relevant to
NoR 5)

Ramarama Interchange
(NoR 2)

Additional site-specific
assessments 2023 (relevant
to all NoRs)

Updated and additional
information

Consideration of Alternative
Methods

Purpose and structure of the Report.

Provides an overview of the background context of these adjacent
projects and how they necessitate construction of the Project.

Overview of the assessment of alternatives methodology used to
develop and assess route options for the Project and ultimately
determine the preferred design option.

Including a gap analysis of the DBC recommendations, and the
application of these findings to the P2B design requirements.

Summary of the key engagement undertaken regarding design options
development, namely with mana whenua and key stakeholders.

A key aspect of the Project, this section outlines the existing
environment, proposed design options, and outcomes of alternative
assessment undertaken for the design and location of Drury South
Interchange.

This section outlines the design options, and outcomes of alternative
assessment undertaken for the design of link roads connecting to Drury
South Interchange.

This section outlines the design options, and outcomes of alternative
assessment undertaken for the design of Ramarama Interchange and
need to upgrade the Ararimu overbridge.

Following the specialist assessments of the Project, key areas of
concern were highlighted, this section outlines the process taken to run
a robust alternatives assessment for key areas of the Project.

Includes a spot analysis of design options at Bombay Interchange
undertaken during 2023.

Overview of the assessment of alternative statutory methods
considered when progressing the application, ultimately finding NoRs to
be the most appropriate mechanism for route protection.
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Figure 2-1 Flow chart illustrating the relationship between the Supporting Growth Programme and P2B

Following the PBC the Papakura to Bombay Detailed Business Case (DBC) was prepared in 2018 to identify
the upgrades and staging of works required for the upgrades to the SH1 corridor between Papakura and
Bombay.

The DBC identified significant benefits associated with the Project and recommended the need to act
immediately to protect the land required to authorise the future upgrades, as rapid urban development will
restrict the ability of NZTA to do this effectively in the near future.

The DBC included a suite of recommendations, which have been adopted as the basic design requirements
for the Project, and summarised as follows:

= Corridor Width:
— Six general traffic lanes (with additional capacity for shoulders),

Accommodate a 110 km/h design speed,

— Shared use path (western side of the SH1 corridor); and,

Swales and wetland treatment train (100% treatment of impervious surfaces, full scale wetlands).
= Interchanges and structures at:

— Drury South: new over-pass with roundabout,

— Ramarama Interchange: modified roundabout with ramp signals,

— Bombay interchange: signalised interchange with northbound signals?; and,

— Mill Road Bridge: alter both abutments to allow realignment of the road beneath the Bombay
Interchange.

2 This recommendation from the DBC (2018) has since been bought forward under another project, which is discussed in Section 3.3 of
the application AEE Appendix A.






The relationship between the Project and Southern Indicative Transport Network as it related to the
extension of Mill Road is discussed further in Section 3.3 below.















Manage access to the motorway by way of ramp signals and provide priority access to EV’s, and freight at
all interchanges,

Ramp signalling to manage queues so that they do not impact on the operation of the intersection roads,
and,;

Efficient interchange operation by designing the interchanges to meet a target Level of Service of D.

The detailed design options assessment for how each of the existing interchanges at Ramarama and
Bombay achieved these design requirements is discussed in Section 7 and 9 respectively below.

3.2.2.3.1 Drury South Interchange

The DBC identified the need for a new interchange at Drury South with higher capacity form and function to
match the expressway standard of the Mill Road Extensions /Pukekohe Expressway corridor. As such, the
indicative location of the interchange was determined to align with these adjacent projects. The design
options for interchange layout were determined through a design options assessment detailed in Section 6
below.

The design options take into account the emerging preferred design requirements for the interchange,
adopted from the DBC, and summarised as:

The motorway will have a design speed of 110km/h and the on and off-ramps will also have a design speed
of 110km/h at the merge and diverge areas respectively,

A SUP (along the western side of SH1) will be provided through the interchanges that links the proposed
SUP with the east/west links,

Stormwater drainage shall be designed in accordance with ASM P46 standards. The design will remain
cognisant of the AUPOP requirements and demonstrate compliance can be achieved by adopting the
design philosophy defined in Auckland Council's TP108 and GD01 documents, and;

Ground investigations have not been completed and therefore ground conditions are uncertain. As a result,
cut and fill slopes are currently designed to 1:3 which provides a conservative footprint. This will be refined
upon completion of the ground investigations.

3.2.2.4 Stormwater

The Project crosses through three stormwater management areas that include two key stream catchments,
including Drury West (Ngakoroa Stream) and Drury East (Hingaia Stream). Currently, stormwater runoff from
SH1 to these streams is not treated. Design options have been considered to minimise reduced water and
soil quality, particularly from contaminated stormwater run-off and sediment during construction.

The emerging preferred design option was to provide for mitigation of 100% of the impervious area of the
motorway. This is assumed to only include the motorway carriageway, while the SUP will be impervious, it is
not expected to carry vehicles.

Based on the DBC, the emerging preferred design options were:

Longitudinal Wet Swales (with wetlands where swales are not viable) have been adopted as the preferred
design option to achieve 100% treatment and control, and to define the draft designation because:

— Swales provide a more conservative designation than proprietary devices, while representing the lowest
cost ‘green’ solution,

— Swales are likely to meet minimum requirements in conjunction with defendable limitations and
constraints on additional wetlands (in full or part) that would otherwise form a treatment train, and;

If swales are located at the base of grassed batter slopes, sheet runoff from the road can provide some
initial treatment.









Table 3-3 MCA scoring system

Scoring Scale

-2 Low Adverse Impact

-1 Very Low Adverse Impact
0 Neutral Impact

1 Very Low Positive Impact

2 Low Positive Impact

Scoring was completed by the specialists. The reasoning behind the proposed score was provided, including
any particular trade-offs made in the assessment making process. The assessment findings were tested with
the project team and partners, and the scores were challenged during the MCA workshops.

NZTA undertook an analysis of the feasibility of implementing route protection measures to achieve the most
cost-effective outcome in terms of consenting and property acquisitions, while staying aligned with any
changes in Government Policy.

Following the completion of the DBC, the Project team prepared a consenting strategy for the statutory
authorisation of the Project. This process is detailed in Section 10 below and recommended the use of
designations for the purposes of route protection.

The Project requires the lodgement of NoRs for the alteration to the existing SH1 designations and NoRs for
new designations to construct the SUP and Drury South Interchange Connections.



4 Engagement

Engagement with key stakeholders and mana whenua has been comprehensive through the P2B porject,
beginning with the PBC project in 2016. Further discussion in relation to engagement is provided in Section 9
of the application AEE at Appendix A.

This section summarises the key engagement process as they relate to the detailed design options
assessment.

A collective iwi and NZTA forum, called the Southern Iwi Integration Group (SIIG), was established in mid-
2014 to discuss and consider matters of interest in relation to the development and delivery of various NZTA
projects in South Auckland.

At the SIIG design hui, the Project Team presented and sought feedback on the development and
assessment of options. Table 4-1 outlines the iwi representative attendance at each hui.

Mana whenua raised the following matters of concerns relating to the design options:
Interactions with wetlands and freshwater are particularly sensitive,

Futureproofing for climate change is essential, including longevity of assets in relation to stormwater and
flooding,

Ideally, impacts to highpoints, knolls/puke should be avoided, and if earthworks do occur the readability of
the landform should be maintained,

Loss of habitats, and biodiversity was a particular concern,

Impacts from sediment discharge, erosion, dust, emissions and light pollution were a particular concern,
Avoiding impacts on SEAs and Notable Trees?,

The Project landscaping opportunities, and re-planting of native species,

Interest in opportunities in cultural expressions in particular at Ramarama,

Impacts of register archaeological, heritage and unrecorded sites, and;

Impacts on te mana o te wai, Hingaia and Ngaakaaroa streams/catchments

The P2B MCA framework (see Section 3.3) included a consideration of mana whenua values, and the
scores for these criteria were agreed upon with representatives of the SIIG during design hui, as outlined in
Table 4-1.

The key dates which correspond to the design options assessment, are as follows:
MCA workshop (August 2020)

Project Team presented design options for the Drury South Interchange and scores were determined for
the mana whenua criteria in the P2B MCA Framework.

MCA workshop (February 2023)

Project Team presented design options for the Drury South Interchange Connections (Maketu Road
Intersection) and scores were determined for the mana whenua criteria in the P2B MCA Framework.

Southern 1IG design hui (December 2023)

8 Note: The removal of Notable Trees at St Stephen’s School was discussed with mana whenua representatives at an Southern 1IG
design hui in December 2023, where mana whenua indicated they were comfortable with the removal of these trees, with appropriate
mitigation in place.



Project Team presented design options for St Stephen’s School, including initial findings of the specialists
(ecology, arboriculture, and heritage), design recommendations were discussed and helped inform scoring
the P2B MCA Framework.

4.2.1 Supporting Growth

As detailed in Section 2 above, there are several Supporting Growth projects which interface the Project.
The DBC outlined the engagement approach required for ensuring alignment between the Project and the
Supporting Growth programme, which is detailed in Section 2.2 above. As such engagement has been
ongoing with representatives of Supporting Growth Pukekohe Arterial Network project, since the DBC in
2018.

Key areas of interest have been:
The vertical alignment for Drury South Interchange,
Location of the Great South Road intersection with the Pukekohe Arterial Network, and;

The proposed Mill Road upgrades at Bombay Interchange.

4.2.2 Landowners

Engagement with property owners potentially affected by the project was initiated in mid-2019. Since this
time, further meeting opportunities have been provided in 2022 and 2023 to discuss with individual owners
the emerging impacts on their properties and to provide opportunity for their further feedback as the design
options progressed.

As part of the initial engagements with the NUOs, a number of critical existing assets were identified that may
be impacted by the design, including:

Transpower overhead pylons approaching the existing substation located immediately northeast of the
proposed Drury South interchange,

A number of Vector Gas and First Gas pipelines that fall within the proposed designation boundary,

Counties Energy have identified the construction of a Counties Energy Zone Substation at 201 Quarry
Road, and;

Counties Energy also highlighted that they have a number of overhead lines in this area that may require
relocation depending on the proposed road alignment.

4.3.1 Transpower

Transpower is a key stakeholder in the Project, for the potential impact of the Project on the Substation
located at Drury South. The detailed design options for the proposed Drury South Interchange (NoR 2) is
outlined in Section 5 below.

Transpower has been engaged through various stages of the P2B project, spanning from 2016. Specific
engagement regarding the design options at Drury South took place throughout 2021, during various design
meetings between NZTA and Transpower. Further design refinement was undertaken in 2023. During these
design meetings design options were presented to Transpower. The main concerns were:

Avoid limiting the future development potential of the Transpower site, and

Avoiding adverse flood impacts on the site.



NZTA has taken these concerns into account by maintaining ongoing consultation with Transpower and
sharing the findings of the detailed flood model at the site, to ensure the potential impacts on the substation
are minimised. How the design options have accounted for this feedback is detailed in Section 5 below.
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Figure 5-2 Site of the proposd Drury South Interchane (Auckland, 2019)

5.2.2 Existing geometry

The motorway follows a straight north-south horizontal alignment at the location of the new interchange. The
existing vertical alignment is at a consistent 0.5% grade resulting in large cuts and fills as the motorway
makes its way through relatively undulating terrain.

The existing motorway cross section consists of 2 x 3.5m traffic lanes with 3.0m right-side shoulders and
0.5m left-side shoulders leading to a grass median and wire rope.

5.2.3 Stormwater

Detail of the stormwater and flooding impact of the Drury South Interchange is contained in the Flood Impact
Assessment Report at Appendix J of the application AEE. The following is a high-level overview of the
existing stormwater scenario:

There is currently no formal stormwater treatment along the existing motorway and interchange,
SH1 runs mostly parallel to the Hingaia Stream in the east,

The existing alignment interacts with surface flooding immediately south of the proposed Drury South
location, approximately from chainage 17500 to 17940,

The existing motorway alignment includes five stormwater sub-catchments, where the proposed Drury
South Interchange presents the high point separating the middle and southern sub-catchments:

The central sub-catchments, separated by the road median crest, drains to their respective sides before
the north-bound road catchment crosses SH1 through a likely culvert into the Hingaia; and

The southern sub-catchments, separated by the road median crest, drains to their respective sides before
the north-bound road catchment crosses SH1 through a likely culvert into the Hingaia. Note that the south-
western sub-catchment is extensive with 110ha contributing area;

Two overland flow paths with potential culvert crossing cross the existing SH1 at the proposed interchange
location based on Auckland Council’'s GeoMaps, however the infrastructure have not yet been verified:

At chainage 16640, adjacent to the Transpower Substation, draining the west-central SH1 sub-catchment
and approximately 37ha; and









Figure 5-5 Drury South Interchange Option 2 (Option 2020-2)

As with Option 2020-1, the newly proposed Pukekohe Expressway extends 400m westwards towards Great
South Road where a new roundabout intersection is proposed.

5.5.1 2021 Options Assessment

Options 2020-1 and 2020-2 were assessed against the P2B MCA framework. This framework was tailored
for the P2B programme and developed in consultation with NZTA and mana whenua. In the case of Drury
South Interchange, the full set of base criteria were adopted for assessing the design options. The design
options were scored by specialists then discussed and challenged at MCA workshop attended by project
team, specialist, NZTA and Mana Whenua, during a workshop held on 12 August 2020.

Through the MCA process, Option 2020-1 emerged as the preferred way forward. The option has benefits in
terms of requiring slightly less land compared to Option 2020-2 and the design consisted of a conventional
interchange form, which is known to have a good safety record for vehicle traffic.

Both options were relatively similar impacts, however Option 2020-2 was discounted for the following
reasons:

= |t was generally more expensive as more earthworks and pavement works are required, and,;

m  There are safety issues associated with the loop off-ramp within the interchange design, as it can cause
loss of control type crashes and potential rear end crashes due to queues on the off-ramp.

5.5.2 2023 Options Refinement — Transpower

Option 2021-1 was developed in further detail during the concept design stage in anticipation of the NoR
application. A key risk associated with any of the interchange options being considered in this area is their
impact on the flood plain and flood storage, with particular regard to the Transpower site at Drury South.

The adjacent Drury South development proposes extensive floodplain reclamation and flood storage for
development and is therefore sensitive to any further changes that impact this flood management. The
interchange will therefore likely require mitigation to accommodate the flood storage lost by the construction
and operation of infrastructure within the flood plain and flood storage areas.

As the Drury South Itd development has been consented and is under construction, the flood compensation
area forms part of the existing environment. Any alteration required to accommodate the Drury South












e

11 Spans

1225mm Super T

End spans approximate 30m
Mid spans approximate 32m
Approximate length 348m

Figure 6-3 Drury South Interchange Connections Option B Southern Alignment Long Bridge

6.3.3 Drury South Interchange Eastern Connection Option C Southern
Alignment Short Bridge

Option C follows the same alignment as Option B however, a short bridge is provided across the Hingaia
Stream with the remainder of the alignment on a fill embankment. Culverts are proposed for the smaller
streams crossed, as indicatively illustrated in Error! Reference source not found. below.

6.4.1 Options Assessment

Options A, B and C were assessed against the P2B MCA framework. The options were scored by specialists
then discussed and challenged at MCA workshop attended by project team, specialist, NZTA staff and mana
whenua, during a workshop held on the 14 February 2023.

The Stage 2 — Drury to Drury South Interchange Optioneering Summary is attached at Appendix B contains
the full results of this assessment however, key findings included the following:

= Option A required stream diversions and had flood impacts that may be difficult to mitigate,

= Option B required a long bridge with greater cost and associated embedded carbon requirements however,
provided reduced risk around flood impacts and opportunities for ecological enhancement of streams, and;

= Option C had ecological impacts and potentially unmitigable flood impacts and therefore was regarded as
the least preferred.

The flood impacts of Option A and B required further detailed modelling to confirm the preferred design
option.



6.4.2 Options Refinement — 2023

A further assessment was undertaken in late 2023, based on the Drury South Interchange Option 2023-1
location (see above). Option A and Option B were reassessed based on the refined design option for Drury
South Interchange.

Option B was preferred over Option A as:

Further consideration of the flood impacts confirmed that for the long bridge option (Option B) impacts on
flooding could be mitigated. Options that required large scale embankments (i.e. Option A) resulted in
increases in flood levels upstream,

The revised interchange location (2023-1) enables the Option B bridge to be reduced and therefore made
cost variation between the options less,

The revised interchange location (2023-1) results in poorer geometry for Option A with a curve required on
the approach to the roundabout, and;

The proposed Maketu Road alignment, provided by the Drury South ltd development proposes new bridges
on Maketu Road immediately to the west of the proposed intersection at Quarry Road. Option A would
likely require widening of the Maketu Road bridge to accommodate the intersection, increasing the cost
and complexity of Option A.















