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Abbreviation

CEMP

CH

DSA

GIS

NoR

NoR 1

NoR 2

NoR 3

NoR 4

NoR &

P2B

RFHA

RMA

SCI

SHA1

SUP

Term

Construction Environment Management Plan
Chainage

Drury South Area

Geographic Information System

Notice of Requirement

Alteration to the SH1 Designation 6706

Alternation to SH1 Designation 6700

Alteration to SH1 Designation 6701

Shared User Path between Quarry Road and Bombay Interchange
Drury South Interchange Connections

SH1 Upgrades Project between Papakura to Bombay
Rapid Flood Hazard Assessment

Resource Management Act 1991

Southern Corridor Improvements

State Highway 1 Motorway, the Southern Motorway

Shared User Path

Glossary of Acronyms / Terms

Acronym/Term

Auckland Council

the Project
Project Area

NZTA

New Zealand Government

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

Stages 2 of the P2B Project between Drury to Bombay
Area of land that is within the proposed designation boundary.
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This report provides an Assessment of Flooding Effects to support Stage 2 of the Papakura to Bombay (P2B) Project,
referred herein as the ‘Project’.

Flooding, being a natural hazard, has been considered as part of the Notices of Requirement (NoRs) for the Project.
The proposed works have the potential for causing flooding effects, therefore a flooding impact assessment is
provided to demonstrate that measures can be implemented to appropriately prevent or mitigate these effects. A
formal process to obtain regional resource consents will be undertaken in the future, which will address a wider range
of potential stormwater quantity and quality effects in more detail.

Project Background

P2B is a NZTA led project to improve the transport capacity and functionality of the State Highway network and
provide for long-term growth in the South Auckland area. Stage 1 has consent and was divided into sub-sections
which are either constructed or construction is underway.

Stage 2 is for route protection and NZTA is seeking five NoRs, three of which alter the existing SH1 designation, one
covers the provision of a Shared User Path (SUP) and the remaining NoR is for the connections into the local road
network at the new Drury South Interchange.

Stage 2 incorporates the remaining portion of the P2B Project area between south of Quarry Road and the existing
Bombay/Mill Road Interchange. The following is a description of the planned works:

An additional lane in each direction along SH1
A new interchange constructed at Drury South
Upgrades to the existing Ramarama and Bombay Interchanges

Continuation of a Shared User Path (SUP) from Quarry Road near its intersection with Great South Road to
Bombay Interchange; and

Stormwater management devices

Assessment of Flooding Effects

The assessment of flooding effects discusses the flood risks associated with the construction and operation of the
Project. Flood risk, which indicates the potential flooding in the area with the consideration of the vulnerability of the
location (i.e., whether flooding caused by the Project will affect nearby properties), has been identified in each NoR.
In this report, the assessment of construction effects and operational effects have been assessed separately.

During the construction phase, the risk of flooding may increase to some extent. This is primarily because temporary
staging platforms may be needed for building the new bridge and temporary diversions may be necessary for
constructing new culverts. However, the specific construction methods will be finalised during the detailed design
phase. The expectation is that the construction can be carried out in a manner that effectively manages the risk of
flooding. This management can be outlined in the Construction Environmental Management Plan (CEMP), which will
include measures to mitigate the flood risk, such as performing construction activities outside the flood plains and
overland flow paths where possible and/or scheduling construction works during dry periods. Thminis will be
developed by the contractor for the various stages and requirements of each of the Projects construction activities.
It is recommended to address the issue of flood risk in the CEMP and make it a condition for the proposed
designations, to ensure that the adverse flooding effects of the Project are managed during the construction stage.
It is worth noting that NZTA has a substantial track record of effectively managing construction works and
implementing mitigation strategies, as demonstrated in previous projects like Stage 1A and Southern Corridor
Improvements (SCI).

New Zealand Government












No increase of more than 100mm in flood level on land zoned for urban or future urban development where
there is no habitable existing dwelling; and

No more than a 10% average increase of flood hazard (defined as flow depth times velocity) for main access to
authorised habitable dwellings existing at time the Outline Plan is submitted.

Compliance shall be demonstrated in the Outline Plan, which shall include flood modelling of the pre-Project
and post-Project 10% and 1% AEP flood levels (for Maximum Probable Development land use and including
climate change).

Where the above outcomes can be achieved through alternative measures outside of the designation such as
flood stop banks, flood walls, raising existing authorised habitable floor level and new overland flow paths or

varied through agreement with the relevant landowner, the Outline Plan shall include confirmation that any
necessary landowner and statutory approvals have been obtained for that work or alternative outcome.
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Figure 2-1 Indicative location plan showing Stage 2 of the NZTA Project
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NoR 1

NoR 2

NoR 3

NoR 4

NoR 5
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Figure 2-2 Location plan of Project NoR Package
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No increase of more than 100mm in flood level on land zoned for urban or future urban development where
there is no habitable existing dwelling;

No more than a 10% average increase of flood hazard (defined as flow depth times velocity) for main access to
authorised habitable dwellings existing at time the Outline Plan is submitted;

Compliance shall be demonstrated in the Outline Plan, which shall include flood modelling of the pre-Project
and post-Project 10% and 1% AEP flood levels (for Maximum Probable Development land use and including
climate change); and,

Where the above outcomes can be achieved through alternative measures outside of the designation such as
flood stop banks, flood walls, raising existing authorised habitable floor level and new overland flow paths or
varied through agreement with the relevant landowner, the Outline Plan shall include confirmation that any
necessary landowner and statutory approvals have been obtained for that work or alternative outcome.

3.21 Desktop Assessment

A desktop assessment was performed to identify areas at risk of flooding, understand the level of risk based on the
existing and future land use, and qualitatively assess the potential flooding impact of the proposed works on the
surrounding areas. In this assessment, the most up-to-date flood information published by Auckland Council were
utilised. The desktop assessment was undertaken to assess the flooding effects for NoRs 1, 2, 3, and 4 where the
areas are mainly affected by minor overland flow paths at culvert crossings. The following reference materials were
used to inform the desktop study:

Auckland Council GIS resources (Auckland GeoMaps);

Regionwide Rural Rapid Flood Model Build Report (AC, 2023);

Oira Creek and Ngakoroa Stream RFHA Model Build Report (AC, 2017);
Design Drawings; and

Indicative Construction Methodologies

The existing and future flood risk was assessed in accordance with a qualitative risk matrix shown in Table 3-2. The
risk matrix was developed for this assessment based on the available information. The existing land use was defined
based on the available aerial imagery, while the future land use was determined based on the unitary plan zones
from AC GeoMaps. Based on the Future Development Strategy, it is assumed that the Future Urban Zone (FUZ) will
be live zoned at the time of construction (i.e., 15-20 years), and areas that are currently zoned as ‘Rural’ are assumed
to remain rural over the same timeframe.

Less Vulnerable Moderately Vulnerable Highly Vulnerable

(e.g., open space and rural | (e.g., commercial area, (e.g., future urban,
area) industrial area, mixed rural) = educational facilities)

Negligible | none

Low (< 1,000 m3)
Moderate = (1,000 — 10,000 m?3)

Overall Flood Risk Negligible Low Moderate

Using the design drawings and the flood plain layers downloaded from the AC GeoMaps, the loss of flood storage
volume due to the Project works were estimated. The outcome of this assessment was then used to set the
designation boundary as well as to identify the potential level of effects and suitable conditions, and to recommend
the suitable flood mitigation measures that can be implemented on site.
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3.22 Flood Modelling

The proposed works within the NoR 5 extent which include the new Drury South Interchange, State Highway 1 (SH1)
road widening, and the construction of a bridge connecting Maketu Road to the east and Great South Road to the
west is considered a critical location from the flooding perspective since it is located within and along the main
tributary of the Hingaia catchment and intersects the main flood plain of the Hingaia Stream. Therefore, in order to
evaluate the flooding effects of the Project within NoR 5, flood modelling was undertaken. Tonkin+Taylor was
engaged by NZTA to perform the flood modelling and the results formed the basis of the assessment in this Report.

A TUFLOW 1D/2D linked hydraulic model that was developed since 2018 for the DSA project, was utilised for this
assessment. This model was derived from the original DHI MIKE FLOOD model of the Hingaia catchment and has
been continuously updated in consultation with Auckland Council. The DHI MIKE FLOOD model was originally used
for the flood modelling of the DSA. However, in order to provide specific detailed analysis of the Hingaia Stream
within the DSA area, a more fit-for-purpose TUFLOW 1D/2D linked model has been developed by Tonkin+Taylor.
This model is considered better suited for detailed design purposes as it focuses on a smaller extent but provides a
more detailed representation of the hydraulic elements within the study area. This updated TUFLOW model has been
verified and has undergone multiple reviews with Auckland Council. In preparing this Report, several workshops
between Aurecon and Tonkin+Taylor were held to ensure the model’s suitability for this assessment.

As the TUFLOW model is based on an AC catchment model, the hydrological inputs including the design rainfall
profile is in accordance with AC specifications and methodology. Moreover, climate change has been accounted for
per the AC Code of Practice for Land Development and Subdivision (temperature increase of 2.1 degrees by 2090).
Auckland Council (AC) takes guidance from the MfE 2008 study Climate Change Effects and Impacts Assessment:
A Guidance Manual for Local Government in New Zealand.

The latest version of the TUFLOW model, which incorporates the latest design configuration including the modified
Hingaia flood plain as part of the proposed DSA mitigation works, serves as the baseline scenario for assessing the
flooding effects of this Project. This means that the ‘existing environment’ considered in this assessment is the fully
developed environment anticipated by the DSA.

The TUFLOW flood model has been updated accordingly for this Project by incorporating the following elements to
form the post-development scenario:

Design surface of the proposed new Drury South Interchange;
Bridge configuration of the proposed link between Quarry Road and Great South Road; and
Culvert modification at CH 16600 and CH 17380 west of Drury Transpower Substation.

The bridge concept design which has been developed for this NoR application, has gone through numerous
iterations, including adjustments to the abutments and pier alignments to minimise its impact on the flooding regime
of the Hingaia Stream.

A technical memorandum detailing the inputs, methodology and assumptions used in the flood modelling for this
assessment was prepared by Tonkin+Taylor and included in Appendix A. For flood mapping, a threshold value of
150 mm has been adopted as negligible since it falls within the flood model’s margin of error. This aligns with the
threshold used in the P2B Stage 1 project.

3.23 Sensitivity Assessment

Sensitivity assessments were conducted using the TUFLOW model to understand the influence of the culvert at CH
16660 on flood levels. The objective was to explore the feasibility of improving the flooding conditions downstream
of the culvert at CH16660, thereby addressing concerns affecting the eastern portion of the motorway (i.e., the
downstream stream and adjacent areas). A few mitigation options were identified and evaluated within the flood
model to determine their effectiveness. These included modifying the size of culvert at CH16660 and providing
additional flood storage area on the north-western side of the proposed Drury South Interchange. The details of the
modelling are included in Appendix A.
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3.24 Stormwater Hydrological Assessment

A hydrological assessment has been conducted to determine the effects of increased impervious surfaces within the
Project boundary on stormwater runoff. Swales have been proposed alongside the motorway to attenuate the
additional runoff caused by the Project and to match the pre-Project flows to post-Project peak flows. This ensures
that any potential flooding impacts contributed by the increased imperviousness are sufficiently mitigated.
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4.1 Notice of Requirement — District Plan Requirements

This assessment has been prepared to support the AEE and NoR process. If confirmed, the designations will
authorise the District Plan land use components of the Project. Accordingly, when assessing the actual or potential
effects on the environment of allowing the requirement in terms of Section 171 of the RMA, this assessment has
been limited to matters that would trigger a District Plan consent requirement. Where regional consenting
requirements are triggered, these will not be authorised by the designation, and will require further regional consents
at a later date.

4.2 Future Regional Resource Consents

No regional resource consents are currently being sought for the Project. These will be sought at a later date, before
construction commences. Although regional consents are not being sought at this time, flooding effects arising in
respect of activities that require regional consents have been considered as part of this assessment to inform design,
and the proposed designation footprint. While flooding effects in respect of regional consent matters have been
considered for these limited purposes, a detailed assessment of Regional Plan matters is not proposed to be
undertaken at this NoR phase.
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Figure 7-3 Proposed swale locations within NoR 2 project boundary
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