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= Option 3 — SH20B upgraded to a four-lane expressway, but narrowing to two lanes at Pukaki Creek
Bridge, and SH20A / SH20 southbound ramp.

The key reasons for the remaining long list options to be discarded include the following:
= High impact on commercial properties along SH20A corridor
= Significant competition between road and public transport investments along SH20A corridor

= Impact of SH20B / SH20 north-facing ramps on the Memorial Gardens Cemetery requires a
Disinterment Licence.

The transport planning KPIs used during the short list assessment stage evolved from the long list stage.
Options were assigned a rating (or a score), based on likely impact against each of the identified KPI
measure. A summary of the impact rating is provided below, along with descriptions.

Table 1: KPI scoring

Moderately positive

Minor positive

Neutral

Minor adverse

Moderately adverse

Significantly adverse

Further discussion of the transport assessment of the options is provided in the remainder of this
document, which includes discussion of the transport assessment methodology, KPIs evaluation and
multi-criteria analysis process.

2 Option assessment

The progressed 20Connect options were integrated with the Airport to Botany (A2B) public transport
options. The options were assessed using two transport modelling tools.

= Macro strategic model (MSM) to test regional and strategic impacts / benefits across all modes

= SATURN traffic model for more detailed traffic analysis on the road network within the core study
area.

The modelling tools and other option assessment tools used are discussed further in Section 3.
For the Macro-strategic modelling (MSM) assessment, the shortlisted 20Connect road treatments were

combined into one road improvements test and integrated with the A2B RTN alignment options. A
graphical representation of this integration is shown in Figure 2.
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Figure 2: 20Connect and A2B options integration in MSM

A list of the MSM tests is provided below. The tests integrate the 20Connect and A2B shortlist options
as discussed above.

MSM scenario 0: 2048 baseline network and demand (reference scenario)
MSM scenario 1: 2048 with RTN along SH20B without 20Connect road improvements
MSM scenario 2: 2048 with RTN along SH20B with 20Connect road improvements

MSM scenario 3: 2048 with RTN along SH20B, extended to Highlands, but without 20Connect
road improvements

MSM scenario 4: 2048 with RTN along SH20/SH20A without 20Connect road improvements
MSM scenario 5: 2048 with RTN along SH20/SH20A with 20Connect road improvements

MSM scenario 6: 2048 with City to Airport LRT, without 20Connect road improvements

MSM scenario 7: 2048 with City to Airport LRT, extended to Botany, without 20Connect road
improvements

The transport treatments included in each MSM scenario are shown in Table 2.
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3 Transport assessment

To evaluate impact of the options against the identified KPIs, two transport modelling tools were used,
these modelling tools are “the Auckland Macro-Strategic Model (MSM)” and 20Connect SATURN traffic
model. There was also an analysis carried out in Geographic Information Systems (GIS) platform, using
modelling outputs to assess how the options impact the accessibility of the airport precinct to population
catchments and employment opportunities.

MSM is a multi-modal strategic transportation model commonly used to assess transport system
investments and demand scenarios in the Auckland region. The model is implemented in the EMME3
modelling suite. It is developed and maintained by the Auckland Forecasting Centre (AFC), an internal
Auckland Transport (AT) modelling team. MSM is best used for assessing impact of transport
investments and major developments at regional scale (or strategic level).

SATURN is a mesoscopic highway assignment modelling suite and is capable of analysing road network
at a more detailed level than strategic models. This includes modelling of intersection delays, queue
progression (spill back), bus lanes, traffic signal optimisation, multiple route choices and platoon
assignment of vehicular traffic on congested road networks. SATURN does this without going into too
much micro-simulation details than is necessary for a moderately large study area such as the
20Connect study area.

Figure 3 illustrates the extent of the SATURN study area and the relationship between the MSM and
SATURN models. The purple, in Figure, is the road network of MSM and the SATURN as the boxed
section.
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Figure 3: MSM and SATURN extent and relationship
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3.1.1 Macro Strategic Model (MSM)

The transport investment scenarios, discussed in section 2, were assessed according to their
performance in year 2048, which aligns with a 30-year assessment period as per the Transport Agency’s
requirements. The modelled network is therefore for year 2048 and uses the demand model developed
for the Auckland Transport Alignment Project (ATAP).

The overall origin-destination (person trip) travel demand was kept constant for all scenarios. However,
the demand assigned to each travel mode (e.g. assigned vehicle volumes on the road network)
fluctuates between the scenarios due to different infrastructure and operational parameters that are
assumed (i.e. the LRT scenario will have more people in public transport than road investment
scenarios.)

The MSM provided insights into the following transport data:
Airport precinct traffic volumes (general traffic and public transport)
Airport precinct mode share rates
Travel times on road and public transport network sections (used for GIS-based accessibility

analysis)

One objective of the project is to increase accessibility to the airport, including nearby residential and
commercial land use developments, whilst enabling a more balanced mode share. MSM analysis results
enabled assessment of project impacts against the accessibility objective.

The traffic volumes and mode share results, as derived from MSM, are summarised in Figure 4, Figure
5 and Figure 6 for the AM, inter-peak (IP) and PM peak (2 hour) periods respectively.

Figure 4: Airport precinct travel demand (person trips) — AM peak
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Figure 5: Airport precinct travel demand (person trips) - Inter-peak

Figure 6: Airport precinct travel demand (person trips) - PM peak

Project 501094 File 501094-4401-TEC-KK-0019 docx 2020-05-08 Revision 2 Page 8



aurecon

The model results indicate that any of the available road network capacity within the airport precinct
(about 25,000 people during 2-hour peak period) will be taken up in all the MSM modelling scenarios.
With 20Connect road interventions (in Options 2 and 5), there will be an increase in person carrying
capacity of the transport system (from 25,000 to 28,000 people during the peak 2 hours). This will result
in additional number of people to the local network who will access the airport precinct by private
vehicles. There will also be a minor decrease in number of public transport users within the airport
precinct, as compared to the reference scenario (i.e. around 180 and 300 less public transport users in
the AM and PM peak periods respectively). This will effectively reduce the percentage mode share of
public transport by about 1 and 3 percent in the AM and PM peak periods respectively.

With the City Centre to Mangere (Airport) Light Rail Transit (LRT) options, a significant increase in public
transport mode share can be expected. The extension of the LRT to Botany will have even greater mode
share of people entering and leaving the airport precinct by public transport. It can, however, be
reasonably concluded that some of those trips will not be primarily destined for the airport precinct but
passing through to other destinations within the LRT catchment.

As illustrated by the modelling results, LRT is not expected to reduce volumes of road-based traffic (i.e.
road capacity will still be fully taken up even with the LRT provided). But LRT will provide additional
accessibility options to the airport and it surroundings, hence increasing the diversity and extent of the
airport precinct catchment area within the Auckland region.

Localised road network analysis was carried out in SATURN. Following the preliminary modelling results
and project risk assessment process, options that included the RTN along SH20 / SH20A corridor
(Options 1B, 2B, 3B) were not developed further. The initial modelling demonstrated that the traffic
volumes did not vary significantly with the alignment of the RTN along either SH20B or SH20/SH20A
corridor. The project risk assessment process, which included a risk workshop held on 5" November
2018, exposed maijor project risks associated with the options that provided for the RTN along SH20 /
SH20A corridor. These risks included land take requirements, widening of over-bridges, and Crater Hill
impact. The identified project risks could potentially delay the project implementation programme
significantly and result in reputational damage to the project investment and implementation partners.

The options tested in SATURN were then only based on MSM scenario 2 (RTN along SH20B with 20
connect interventions). A description of the options tested in SATURN are listed below and network
treatments assessed with each option are summarised in Table 3.

Do Minimum (2048 reference scenario)

Option 1A — SH20B 4-lane freeway standard with SH20/SH20B south-facing ramps, Prices Rd
grade separation, and RTN along SH20B

Option 2A — SH20B 4-lane expressway standard without SH20/SH20B south-facing ramps, SH20A
southbound ramp and RTN on SH20B

Option 3A — SH20B 4-lane expressway between SH20 and Prices Rd (No second Pukaki Creek
Crossing), SH20A southbound ramp and RTN on SH20B
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Table 3: Local area (SATURN) modelling scenarios
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3.3 Accessibility assessment

The accessibility assessments were carried out using Geographic Information Systems (GIS), utilising
the origin-destination (OD) travel time matrices as derived from MSM as the base for the analysis.

As stated earlier, the 20Connect road treatments were combined in MSM scenarios, with detailed
analysis that match the shortlist options tested in SATURN. MSM has an advantage of covering a larger
geographic area (beyond the SH20, SH20A and SH20B triangle), allowing for accessibility assessment
across the Auckland Region.

SATURN, in addition to modelling the 20Connect options explicitly, is able to model intersection delays
and queue progression within the local road network better than the strategic model. However, the
SATURN model extent only covers the core 20Connect study area (SH20, 20A and 20B triangle and
the immediate local road network). This model extent was not sufficient to cover the catchment area
thresholds required for the accessibility assessment KPI. To ensure that the relative strengths of both
modelling tools were used for a more holistic accessibility analysis, the MSM OD travel times were then
adjusted with SH20A and SH20B travel times from SATURN localised modelling outputs. The
accessibility assessment was then carried out in GIS, using the adjusted MSM Origin-Destination travel
time matrices outputs.

The accessibility analysis considered the following categories:
= Population catchments

= Access to employment opportunities
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For each of the scenarios, the following outputs for 2048 in both the AM and PM peak periods were
estimated:

= 30-minute driving catchment areas from the Airport

= Population within this catchment

= Employment opportunities in the catchment

Each 30-minute catchment output is contained within the extent MSM model area.
The catchments were generated as follows:

= Adjusting the MSM origin-destination zone travel times with SATURN travel times for SH20A and
SH20B, for each 20Connect shortlist option

= For each scenario, the following tasks were carried out to assess changes in accessibility of the
airport precinct as a result of the proposed interventions:

— Calculating a 30-minute driving catchment from and to the Airport
— Relating each catchment with GIS information regarding population and job estimates
— Estimating the population and number of employment opportunities that are accessible within

the catchment.

The catchment of the PM peak period, in the outbound direction from the airport, is significantly smaller
than the AM peak catchment, indicating high congestion in the evening. As the PM catchment is the
smallest this indicates the worst-case scenario, and as such the PM peak is critical for accessibility
assessment.

The results of the accessibility assessment are discussed in in Section 4.

4 Multi-criteria analysis (MCA) - transport planning

The KPIs evaluated as part of the transport planning component of the multi-criteria analysis are
discussed below, along with the impact rating of the individual transport investment options.

41 KPI: Capacity and resilience of the transport system to meet forecast demand

4.1.1 KPI description
Table 4: KPI framework

A Investment
Discipline Problem Benefit Objectives KPI KPI measures
Inadequate transport Complementing PT
system capacity, Reliable and - .
Economic, ct))lnnectionps, anr?d More reliable and resilient transport Caplguty anfdth e e
social and management to/from/within resilient transport  system in south and :)est: (l)(re]r}((:)en? N ete
cultural the Airport Precinct area system east Auckland that is f(g ecast demand  Degree of saturation
risks economic growth and easy to use of key links and
prosperity intersections

KPI description: Complementing PT and Road Investments

The degree to which an option complements public transport and road investments is a measure of how
well an intervention enables or aligns with other PT and/or roading investments. For this particular
measure of the 20connect project, and in achieving the objectives set through the lifecycle of the wider
airport access improvement project, this is a critical element within the assessment framework.
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As highlighted through the Supplementary Programme Business Case and Strategic Case for
20Connect, to provide for, and support, the access requirements of the area in the future a balance of
initiatives is needed across the full hierarchy of intervention being;

— Integrated planning,

— Demand management,

— Best use of existing network; and
— New infrastructure.

Options chosen to progress therefore must be in support of the wider project objectives. For example,
20Connect options should support the objective of encouraging more efficient travel choices through
alternative modes to private vehicles. Thus, an option which may provide significant roading capacity
could work against this objective in dissuading use of public transport and thus undermining the
effectiveness of major public transport initiatives proposed through the wider project i.e. Mass Rapid
Transit from the City (CC2M) and Botany (A2B).

KPI description: Degree of Saturation of key links and intersections

The degree of saturation (also known as volume over capacity rations or V/C) is a measure of how much
of available transportation network capacity is used to accommodate traffic demand. The ability of the
transport system to respond to system shocks is more limited with a network that has higher degree of
saturation. At degree of saturation rates approaching 100%, the network is at high risk of reaching grid-
locked conditions with even the slightest of increase in demand or an occurrence of a traffic incident. At
over 100% V/C ratio, all available capacity is used up, with operational conditions typically characterised
by slow speeds, delays and queue build-up on the network. So, the degree of saturation measure can
be used as a proxy for network resilience.

The degree of saturation is used in this assessment, to measure the ability of each shortlist option to
cater for future demand. The degree of saturation, for this assessment, is defined as the arrival flow
volume on a road section divided by the capacity of that road section.

Road sections with a degree of saturation greater than 85% were considered and a summary of the
assessment is presented in Figure 7 and Figure 9 below.

4.1.2 KPI evaluation

Complementing PT and Road Investments

Option 2A scored best against the measure “Complementing PT and Road investments” as it provides
a balance of transport provision through the SH20B corridor for both road and PT (A2B).

By providing an upgrade of SH20B in the form of a 4-lane expressway for general vehicular traffic, and
an at-grade intersection at Prices Road, capacity is sufficiently improved to cope with the future demands
associated with the development of land to the south of SH20B. By not over-providing in roading capacity
on SH20B (such as through grade-separated intersections and high flow ramps at SH20B/SH20
interchange, as in Option 1A) the integration with the future Auckland Airport network and SH20 to SH1
link, and interchange, is achieved. Furthermore, by not overproviding in roading capacity on SH20B
prevents the undermining of MRT intervention through the A2B project, thus maximising the
effectiveness of this key travel demand management intervention for transport demand to and from the
east and south.

The inclusion of the SH20A to SH20 southbound ramp further supports Option 2A by providing an
alternative for journeys, to/from the airport to/from the east and south, to remain on the State Highway
network thus preventing through traffic from the airport network and allowing at-grade connections and
interchanges to operate within a satisfactorily level of service.
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Degree of Saturation of key links and intersections

Figure 7 and Figure 9 show the number of links within the study area that have degree of saturation
rates above 85%, for each option during AM and PM peak hours respectively. Figure 10, Figure 11,
Figure 12, and Figure 13 show the locations of saturated links for the Do Minimum, Options 1A, 2A, and
3A respectively, during the PM peak.

Figure 7: Degree of saturation assessment (AM peak)

Figure 8: Degree of saturation assessment (inter-peak)
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4.2 KPI: Travel time reliability, including separation of road space and vehicle interactions

4.2.1 KPI description
Table 6: KPI framework

Discipline Problem Benefit '“"‘?S"T‘e"t KPI KPI measures
Objectives
Number and
Inadequate transport . performance of grade
system capacity, Rer"easli)lzg:tnd Travel time separations and at-
. connections, and : reliability, grade junctions and
Economic, More reliable and  transport system . - int fi
; management b - including intersections
social and t /within the Ai resilient transport in south and > f road
cultural DATOTVWITTIN e ANpOrt system eastAucklang ~ SeParation of roa
Precinct area risks ; space and vehicle  Assessment of travel
- that is easy to : -
economic growth and = interactions time reliability for key
prosperity journeys

KPI description: number and performance of grade separations and at-grade junctions and
intersections:

To assess the separation of movements and the amount of conflict for each option the number of grade
separations were counted, and the performance of the network qualitatively assessed. Factors that
influenced the score for KPI include:

= The number of grade separated intersections
= The additional connections between state highways such as the one between SH20 and SH20A

= The network performance of each option when compared against the baseline in both AM and PM
peaks, as measured in terms of degree of saturation.

To visualise the impact on the network performance, maps showing the degree of saturation for all road
sections in the study area during the PM peak were prepared based on SATURN model results.

KPI Description: assessment of travel time reliability for key journeys

Travel time variations are important to understand the extent of the network’s reliability. In a network
where travel times can vary significantly during different times of the day, contingency travel time must
be considered in one’s trip planning. This results in additional time allocated for a trip than is necessary
to ensure timely arrival at destination. This travel time variation, on key routes, was therefore assessed
as a proxy to assess travel time reliability performance for each short list option.

4.2.2 KPI evaluation

KPI evaluation: number and performance of grade separations and at-grade junctions and
intersections

Figure 10 to Figure 13 show the degree of saturation of road sections as determined by the SATURN
model for the Do Min, Option 1A, 2A and 3A. Grade separations are circled and the road sections with
a saturation above 85% are marked in shades of red.
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Figure 11: Degree of saturation - Option 1A (PM peak)
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Figure 12: Degree of saturation - Option 2A (PM peak)
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Figure 13: Degree of saturation - Option 3A (PM peak)
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In terms of the performance of grade-separations and at-grade intersections, all the short list options
achieved similar overall network performance. This is due to the interventions targeting different parts
of the network. While Options 1A removes the most conflicts through inclusion of two grade separations
(at Campana Road and SH20B / SH20 interchange), it does not include SH20 widening, resulting in V/C
ratios remaining high along SH20.

In Option 2A, additional road capacity is provided along SH20B between the airport and the SH20
interchange. The SH20A southbound ramp and SH20 widening are also included in Option 2A, which
provide additional routing alternatives to the southbound traffic.

In Option 3A, where general traffic capacity through Pukaki Creek bridge is constrained to the existing
two lanes, V/C ratios on links west of the bridge increase, with queues building up towards the Airport
terminal building and could possibly disrupt normal Airport operations. Based on the above, Option 2A
was rated marginally better than the other two options considered against this KPl measure.

KPI evaluation: assessment of travel time reliability for key journeys

To assess the transport network’s reliability, variability of travel times on key routes within the study
area was assessed as summarised in Figure 14 below. The key routes included in the assessment
included SH20, SH20A, SH20B and Massey Road.

Figure 14: Average travel time variability of key routes for each option (SATURN)

From travel time reliability perspectives, Options 1A and 2A had lower variability in travel times between
the peak periods. All options improved on the Do Minimum network travel time variability. The scoring
against the above KPI measures are shown in Table 7 below.
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KPI description: overall network travel times

Overall network travel times (vehicle hours travelled or VKTs) provide a mean to compare options on
their effectiveness to reduces travel time on the modelled network. Options that result in the most
reduction in travel time, as compared to the Do Minimum (Base Case), will have fewer vehicle delays
and have better operational performance overall.

KPI description: vehicle travel time for key journeys

SH20A and SH20B provide primary access to the airport precinct, including the surrounding industrial
zones. Regional travel is facilitated through SH20. Travel time impact of the shortlist options from city
centre, West Auckland, North Island, Auckland South and the Botany area can be assessed through
measurement of travel times along the three state highway corridors above. To assess this KPI, travel
time through these key corridors were used as a proxy of travel times for key journeys to the airport and
its environs.

4.4.2 KPIl evaluation

KPI evaluation: overall network travel times

A summary of the overall network travel times is provided in Figure 15.

Figure 15: Overall network travel times (vehicle-hours)

The analysis illustrates the PM peak has the highest travel times than the AM peak and inter-peak. The
PM peak has the most travel time savings for the options as compared to the Do Minimum (Base Case)
scenario. The three shortlist options have similar travel times during the AM peak and inter-peak.
However, Options 1a network is significantly faster (i.e. lowest travel times) than the other options during
the PM peak, which is regarded a more critical peak for this KPI. Option 2A has the second lowest overall
network travel times and Option 3A has the highest travel times.

Project 501094 File 501094-4401-TEC-KK-0019 docx 2020-05-08 Revision 2 Page 23



aurecon

KPI evaluation: travel time on key corridors

The travel times through SH20, SH20A, SH20B and Massey Road represent key journeys to and from
the airport and their travel times are summarised in Figure 16, Figure 17 and Figure 18 below, for the
AM, inter-peak and PM peak hours respectively as determined from the SATURN model outputs.

Figure 16: Travel times on key routes (AM Peak)

Figure 17: Travel times on key routes (inter-peak)
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4.5 KPI: Population and job accessibility

4.5.1 KPI description
Table 12: KPI framework

Investment

Discipline  Problem Benefit Objectives KPI KPI measures
Lack of reliable and Populati ith Population within 30-minute
readily accessible travel To improve  Population with " " and Airport
choices limits access to A more prosperous economic Accessto Airport -k hours, 2048)

Transport the airport, and Airport Precinct performance of

Planning surrounding area, for area, Auckland the airport area, Jobs within 30-minute from
both customers and the and New Zealand.  Auckland and Job Accessibility  Auckland Airport
reliable movement of New Zealand P

people and goods (peak hours, 2048)

KPI description: population catchment from Auckland Airport

Auckland Airport precinct, including surrounding industrial zones and logistics hub, is a major
employment centre in the area. Improving access options to the precinct is expected to result in more
people able to access the existing and future employment opportunities in the precinct. As discussed
earlier, an accessibility assessment was carried out to understand how each option impact the
population catchment within 30 minutes driving time from the airport.

KPI description: Employment opportunities accessibility

The Airport Oaks industrial zone, which is part of the Airport Precinct, is adjacent to the Mangere
residential area and a short crow-fly distance to the Mangere Town Centre. The residents in the Mangere
area will benefit from transport interventions that increase the number of employment opportunities that
can be accessed from the area within 30 minutes driving time. Transport interventions that improve the
accessibility employment existing and future employment opportunities will have many social and
economic benefits for the area.

4.5.2 KPI evaluation

KPI evaluation: population and employment accessibility from the airport precinct

Travel time outputs from both the MSM and SATURN model were used to assess the accessibility of
each option as discussed earlier in Section 3.3. This analysis resulted in the estimate of the catchment
area within 30 minutes driving time from the airport in the PM peak. Estimates of the population and
employment opportunities that are accessible within this catchment were then determined for each
option. The catchment areas for each option, during PM peak hours, are summarised in Figure 19.
Comparing the size of the catchments provides insight into which areas will fall within half-hour driving
catchment of the airport and its immediate surroundings in 2048. The estimated population and
employment opportunities that may be accessible within the catchments are graphically represented in
Figure 20 and Figure 21.
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Figure 20: Population within 30-minute catchment of the Airport for each scenario (PM peak)

Figure 21: Job opportunities within 30-minute catchment of the Airport for each scenario (PM peak)

The catchment analysis illustrates that the airport will be more accessible under Option 1A, where the
most people will be able to access opportunities in the Airport precinct compared to Options 2A and 3A
investment scenarios. Under Option 3A, there could be about 50 percent less people able to drive to
their destination within 30 minutes from the airport during the PM peak. Travel times along SH20B
between the airport and SH20 interchange, by car, are expected to take longer than 30 minutes under
Option 3A and could impact normal airport operations.
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Table 13: Scoring overview of KPIs

Option 1A Option 2A Option 3A

KPI KPI measures
Population access to Population within 30-
; minute trip during peak
Awrport hours 2048
P Jobs within 30-minute trip
Job accessibility during peak hours 2048.

4.6 KPI: Air quality/emissions from the transport system

4.6.1 KPI description

Table 14: KPI framework

I Investment
Discipline Problem Benefit Objectives KPI KPI measure
Current transport system - -
Minimal impact - - ] o .
has adverse - Air quality/ Vehicle emissions in
environmental effects and Lm;g:;:‘:&“ osfy?t(;rza::g\og emissions from and around Auckland
does not recognise et TR T the transport Airport, Manukau and
cultural identity and taonga system Mangere

taonga

Vehicle emissions contribute to deterioration of noise, air quality, greenhouse emissions in the local
environment. Congested network is associated with longer idle time where emissions are released for a
lot longer time than is necessary to complete a trip. In order to assess the impact of the proposed
20Connect short list options on vehicle emissions and air quality, the options were compared against
the Do Minimum (Base Case). SATURN model outputs were used to assess this KPI as discussed
below.

4.6.2 KPI evaluation

The SATURN model outputs provide insights regarding overall network vehicle emission cost in each
option such as total vehicle hours travelled (VKT) and average network speeds. These factors can be
used to estimate vehicles emission cost in dollar terms, using factors of vehicle user cost as proxy for
environmental cost of the transport system. For the purposes of this options assessment, model-derived
vehicle emission costs have only been used to compare each option to the Base Case (i.e. Do Minimum).
Calibration of emission cost factors was not included in scope for transport modelling, however given
the emissions parameters are consistent across the options, a comparative assessment of the options
(using model outputs) was considered appropriate for evaluating this KPIl. The comparison of overall
vehicle emission cost of each option is shown in Figure 22. The emission cost of the options should be
compared against the Do Minimum to assess the potential impact of the options against this KPI.
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4.7 KPIl: Amenity function of activity areas and safe walking/cycling conditions

4.7.1 KPI description

Table 16: KPI framework

Discipline Problem Benefit Ig‘éf: (t:?veer: KPI KPI measures
- - Reduction in through
ORI /;fn;irt}:t)iguar:gt;n trafﬁc_and freight thus
Perceptions of poor ' a ‘: l::SpZ‘itc”'e and town centres lredulcmgdconﬂn:ts on
personal safety limit Healthier and facilifies in ocal roads
uptake of public transport safer people South and East Volume and speed
& active modes Auckland Safewakingand  appropriateness along
cycling conditions  walking and cycling
corridors.

KPI description: reduction in through traffic and freight thus reducing conflicts on local roads

Local roads, and town centre arterials serve a variety of function and facilitate interactions between
people on foot, public transport and in vehicles. Local roads and arterials are also characterised by on-
street parking for residents and businesses. There is a natural desire for through traffic to want to
traverse an area as quickly as possible given long journeys such trips take. When long distance and
freight traffic is routed through local roads and areas with high place function, active mode / vehicle
traffic conflicts are increased. Public transport efficiencies and safety are also impacted by this conflict.
This has a negative impact on people’s perception of safety in the area.

There is a need to ensure that different types of vehicles use routes that are appropriate for their type
(e.g. long-distance freight on state-highways and regional arterials). There are currently limited
opportunities for southbound traffic in the Airport Oaks area, as such long-distance traffic, including
heavy commercial vehicles, tend to use local roads to access the state highway network. Options that
provide alternative through traffic to avoid activity centre will support the local amenity function of these
areas and the transport network that serves them.

KPI description: Volume and speed appropriateness along walking and cycling corridors.

Where traffic volumes and speeds are high, a greater need arises to protect vulnerable road users to
improve both actual and perceived safety of walking and cycling facilities. The level of protection (and
separation from vehicular traffic streams) for cyclist and pedestrians needs to be appropriate for the
traffic volume and speed environment along the walking and cycling corridors.

4.7.2 KPI evaluation

KPI evaluation: amenity function of activity areas and town centres

To assess the impact of the shortlist options against this KPI, Massey Road is assumed to be a proxy
for local arterial roads within the study area. Traffic volumes along a section of Massey Road (between
Thomas Road and Mascot Avenue) are therefore evaluated as shown in Figure 23, Figure 24 and Figure
25 for the AM, inter-peak and PM peak hours respectively.
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Figure 23: Massey Road traffic volumes (AM peak, 2048)

Figure 24: Massey Road traffic volumes (Inter-peak, 2048)
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5 Transport KPl assessment summary

A summary of the KPI assessment, as detailed above, is provided in bullet points below:

Options 1B, 2B and 3B removed from further consideration in the selection of the preferred option
as MRT alignment with SH20B was shown to be preferable to MRT alignment via SH20 and
SH20A.

Options 1A and 2A achieve similar benefits across the MCA, and both perform better than Option
3A overall.

Option 1A has the most travel time savings, resulting in wider population catchment and higher
vehicle emission cost savings.

The travel time savings for Option 1A can mostly be attributed to the south-facing ramps at SH20B
/ SH20 interchange, and to a lesser extent the Campana Road grade-separation

Option 2A has the least number of links operating over capacity, owing to SH20 widening, in
addition to the SH20A / SH20 southbound ramp

Option 2A achieves higher reductions in traffic using local roads such as Massey Road.

6 Short list to preferred option

Following the MCA analysis short list workshop and risk assessment, Option 2A was identified as the
emerging preferred option.

The strength of Option 1A results from the south facing SH20B/SH20 ramp, which allows the interchange
to operate in a manner that reduces traffic conflicts and can better accommodate public transport. It also
has the most travel time savings, resulting in a wider population catchment and higher vehicle emission
cost savings. However, this can mostly be attributed to the south facing ramps at the SH20B/SH20
interchange, and to a lesser extent the Campana Road grade-separation. Overall, Option 1A did not
perform as well as Option 2A for the key criteria on ‘complementing PT and road investments’ and
‘reducing through traffic and freight, thus reducing conflicts on local roads’.

Option 1A was also expected to result in larger delays and additional land take due to the proposed
SH20B/Campana Road grade separated interchange, resulting in higher costs.

While it performed well in terms of construction cost and risk, Option 3A was discarded as it was out-
performed by Options 1A and 2A for the majority of KPIs. The exclusion of 4 lane widening over the
Pukaki Creek crossing results in higher delays and resilience deficiencies due to the reduced general
traffic capacity across the Pukaki Creek crossing and at-grade SH20B/Campana Road intersection.
These delays will reduce the accessibility of the Airport for those travelling from the east and south.

7 Option refinement

Upon further testing of Option 2A, a number of inefficiencies were discovered relating to travel times
along SH20B, which were underperforming compared to Option 1A. These inefficiencies related
specifically to the operational requirements of the SH20/SH20B interchange and the need to provide for
MRT and general traffic through this busy interchange.

To address these inefficiencies, the southbound SH20B to SH20 interchange ramp treatment from
Option 1A was added to Option 2A, allowing the interchange to operate in a manner that could better
accommodate public transport, by removing a major demand and conflict element from the interchange.
In doing so, this refinement achieved the highest travel time savings of all the options. Option 2A was
therefore repackaged to include this additional treatment, creating a refined preferred option - Option
2V.

Initial model test results demonstrate that Option 2V achieves:
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A preliminary assessment of the potential effects on the environment was carried out for the 20Connect
Multi Criteria Analysis (MCA) of the short list options, the purpose of which is to inform the Single Stage
Business Case (SSBC) for 20Connect and Airport to Botany to assist in the selection of a preferred
option for further consideration and analysis.

This cover note provides a summary of the method and assumptions used, a summary of the scores,
and a summary of the main points raised by the environmental specialists.

Attachments to this cover note include:

= Attachment A: Environmental Context Map

= Attachment B: Technical notes issued by environmental specialists
= Attachment C: Short List Options

In addition, commentary is provided below at section in support of the Consentability Key Performance
Indicator (KPI).

1 Methodology and assumptions

Specialist assessments were undertaken in the topic areas including ecology (marine, terrestrial and
freshwater), coastal processes, landscape, visual and urban design, heritage and archaeology, cultural
values, land contamination, noise and vibration, stormwater, social, air quality and geology.

The assessments are based on the descriptions and schematics of the short list options provided as
well as the general arrangement plans of each option. Overall, six options were assessed.

Each of the specialists assigned each option a score rating between -3 (significant adverse effect) to 3
(significant positive effect) (Table 1). The focus was on the assessment of the option, as opposed to the
focus on the score itself. Weighting has not been applied to the scores.
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Table 1 Scoring scale

2 (Moderate positive)
1 (Minor positive)
0 (Neutral)

-1 (Minor/moderate adverse)
-2 (Significant adverse)

2 Description of the short list options

There are six short list options for 20Connect which focussed on variations of investment along the
SH20 and SH20B corridors (See Attachment C). The options are summarised in Table 2 below.

Due to the shared geographical location and aspirations of two separate projects being undertaken
concurrently by the New Zealand Transport Agency (NZ Transport Agency) and Auckland Transport
(AT) it was decided that the projects (and their cumulative effects) needed to be assessed holistically
rather than in isolation from one another. As such, the extent of the Rapid Transit Corridor (RTC) of AT’s
Airport to Botany project (A2B) west of the Puhinui Interchange were considered as part of the
20Connect short list assessment.

Table 2 20connect short list options summary

Option 1A SH20B Offline grade separated connections - Puhinui South-facing Ramps - SH20
Widening - RTC on SH20B - Pukaki Creek 4 lanes

Option 1B SH20B Offline grade separated connections - Puhinui South-facing Ramps - SH20
Widening - RTC on SH20 and SH20A - Pukaki Creek 4 lanes

Option 2A SH20B Online widening at grade connections - SH20 Widening - RTC on SH20B - Pukaki
Creek 4 lanes

Option 2B SH20B Online widening at grade connections - SH20 Widening - RTC on SH20 and SH20A
- Pukaki Creek 4 lanes

Option 3A SH20B Online widening at grade connections - SH20 Widening - RTC on SH20B - Pukaki
Creek 2 lanes

Option 3B SH20B Online widening at grade connections - SH20 Widening - RTC on SH20 and SH20A

- Pukaki Creek 2 lanes

The following assumptions apply to all short list options:

= The approximate design footprint extent is north of Kirkbride Road on SH20A and east of the western
abutment of Pukaki Bridge. Note, the long list phase extent was from the west of Orrs Road on SH20B
and therefore the specialists were asked to assess the effects of the new extended area separately
in conjunction with the overall option (see schematics for extent of assessment).

= Auckland International Airport Limited (AIAL) will develop their own network response (road and
public transport), outside of the assumed design footprint and within the Auckland Airport precinct.
As such, this does not form part of the 20Connect SSBC scope.

= A Detailed Business Case for the Airport to Botany (A2B) Project is being progressed separately for
the extent of the RTC from the Puhinui interchange to Botany Town Centre. The portion of the RTC
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west of the Puhinui Interchange has been assessed within the scope of the 20Connect SSBC. The
technical specialists were asked to assess this component separately as well as in conjunction with
the overall option.

A separate scope is being investigated for the surrounding Light Rail Transit (LRT) for connection
between Mangere and the City Centre (SH20 north of SH20A interchange) and Mangere and the
Airport (along SH20A). The indicative alignments of these are shown on the schematics for context
only. This is not to be assessed as part of the 20Connect SSBC short list assessment.

The options that show the RTC alignment on SH20 also show the RTC connecting into Mangere
Town Centre (as a connection point with assumed LRT). The portion of RTC from Bader Drive to
Mangere Town Centre is a new addition at short list phase. The technical specialists were asked to
assess this component separately as well as in conjunction with the overall option.

All short-list options allow for a walking and cycling / shared use path (SUP) component (see
schematics for proposed routes). These facilities were included within the scope of specialist
assessment for the short list options.

All existing and proposed interchange on/off-ramps would be realigned to connect to new lane
arrangement. Notes and assumptions regarding interchange arrangement/alignment and proposed
design were included on the schematics provided.

Assessments considered the proposed height (of proposed grade separations and ramp
connections), width (of various components) and bulk (such as bridge replacements) of the
components as shown on the schematic notations.

Base case for the 20Connect options is the existing environment as it stands today with the exception
of SH20B which assumes that the NZTA short term improvements project has been implemented
(detail of which was included on the schematics).

3 Summary of the MCA scores for the environmental workstream

The short list options received scores ranging from between -3 (Significant Adverse) and 3 (Significant
Positive) (Table 3). While for the majority of the assessment topics there was very little variation among
the options, there were a few key areas where differentiation was identified, these included: landscape
and urban design (landscape and visual), cultural values, accessibility (social impact), geology,
operational noise and vibration, and contaminated land. These assessments are high level and the
preferred option will require further investigation with the preparation of Preliminary Environmental
Assessment (PEA) reports. It is acknowledged that a number of potential adverse effects associated
with the options can be managed through design iterations and the construction methodology, which
will be considered in the PEA.

Project 501094 File 501094-4401-TEC-NN-0022.docx 2020-12-14 Revision 1 Page 3



Table 3 Summary of environmental workstream MCA scores for short list options

Ecology

Aquatic ecology

Extent, nature and degree of effects on freshwater aquatic
ecology, in particular on significant habitats of indigenous
fauna and vegetation, and opportunities for ecological
restoration and enhancement.

-1

-1

-1

-1

-1

-1

Terrestrial ecology

Extent, nature and degree of effects on terrestrial ecology,
in particular on significant habitats of indigenous fauna and
vegetation, and opportunities for ecological restoration and
enhancement.

-1

-1

-1

-1

-1

-1

Marine ecology

Extent, nature and degree of effects on marine ecology, in
particular on significant habitats of indigenous fauna and
vegetation, and opportunities for ecological restoration and
enhancement.

Coastal
Processes

Construction effects on CMA

Extent of temporary effects on coastal physical processes.

Geomorphology/sedimentation
& tidal flows

Extent of permanent effects on coastal physical processes,
including effects of geomorphology, exacerbating
sedimentation and changes in tidal and storm-tide flows in
the upper creeks.

-1

1

-1

1

-1

1

-1

1

-1

1

-1

1

Sea-level rise and coastal
climate change

Extent of increasing impacts on coastal physical processes
from sea-level rise and climate change, including
vulnerability of the works (present and proposed) and
opportunities to improve resilience.

Stormwater

Stormwater quality

Impact of operational stormwater discharges on flooding
within the catchment, including vulnerability to impacts of
climate change such as increased storm events, and
opportunities to increase resilience.

Stormwater quantity

Impact of operational stormwater discharges on flooding
within the catchment, including vulnerability to impacts of
climate change such as increased storm events, and
opportunities to increase resilience.

Landscape,
visual and urban
design

Natural character and
landscape

Extent, nature and degree of effects on natural character,
features, and landscape.

Visual

Extent, nature and degree of effects on visual amenity.

-1

-1

-1

-1

-1

-1

-1

-1

-1

-1

-1

-1
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Urban design

Extent, nature and degree of effects on urban design,
including open space.

Social/community
impact

Accessibility

Extent and degree of effects on the community concerning
accessibility to/from facilities, services, properties and
businesses.

Community

Extent and degree of change to groups and activities,
including sense of community and to know aspirations and
plans.

Health and safety

Extent and degree of effects on human health and safety.

Preservation of nationally and regionally significant volcanic

Geology features

Operational noise and Impact of operational noise and vibration on sensitive

vibration receivers. Ability to mitigate adverse impact. 0 A A A A A
Noise and
vibration Construction noise and Impact of operational noise and vibration on sensitive

vibration receivers. Ability to mitigate adverse impact. = = = = = -1

Archaeology and
built heritage

Extent of effects on sites and places of archaeological value
and on heritage buildings and places.

Cultural Values

Extent of effects on Mana Whenua and cultural values

Contaminated
land

Construction management

Potential to encounter and ability to manage the effects of
contaminated soils on human health and the environment.

Construction management

Potential to encounter and ability to manage the effects of
groundwater on human health and the environment.
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Passive discharge

Potential to influence ongoing passive discharge of

contaminants from soil or groundwater to groundwater or

surface water.

Potential for new or cross

Potential for the works to mobilise or place contamination

contamination within the project area

Built Environment Risk

Risk to concrete and plastic below ground from aggressive
ground conditions such as solvents and acid conditions

H&S of construction workers

Risk to construction workers from soil or groundwater

Acid sulphate soil

Risk to the environment from the discharge of acid
generating soils

Air quality

Operational air quality Extent and degree of effects on human health arising from 0 0 0 0 0 0
operational air pollution.
Construction air quality Extent and degree of effects on human health arising from -1 -1 -1 -1 -1 -1

discharges to air from construction activities.
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4 Summary of main points raised by each environmental specialist

This section provides an overview of any potential environmental effects of the short list options raised
by the relevant specialist that will need to be taken into consideration as the project progresses towards
a preferred option.

The full assessments are attached at Attachment B.

The assessment of ecology considered three criteria and there was no notable differentiation between
the options, with all options under each criterion assessed as having minor/moderate adverse effects.
The key points of each of the ecological topic assessments is summarised below.

Freshwater ecology: Each option will likely involve streamworks or works within wetland environments
with the need for culvert extensions or bridge widening. Opportunities exist for restoration and/or
enhancement of fish passage and riparian planting.

Terrestrial ecology: It is noted that banded rail and other coastal birds are likely to be present within
areas of the marine environment particularly at Mangere Bridge. Other areas within the Project extent
are also likely to support herpetofauna.

Marine ecology: Each option requires one or more crossings of the coastal marine area (CMA), many
of which are identified as Significant Ecological Areas (SEA). The interactions with the CMA mostly
consist of upper intertidal habitats with the exception of the Pukaki Creek Bridge which spans the Pukaki
Creek inlet (from the Manukau Harbour). The effects of the options on marine ecology are mitigatable.

The assessment of coastal processes considered three criteria. There was no differentiation identified
between options, however, the construction effects of each option on the CMA were identified as being
significantly adverse while the other criterion were assessed as having minor/moderate adverse effects.
The key points associated with each criterion is summarised below.

Construction effects on the CMA: All options require a new crossing of Pukaki Creek. Minimisation
(through use of erosion sediment controls) of disturbance in the seabed is required to minimise the
generation of turbid sediment plumes and risk to the main tidal channel.

Geomorphology/sedimentation & tidal flows: No substantial effects on geomorphology of the tidal inlets
and tidal flows are anticipated over the operational life for any of the potential CMA crossings. The only
proviso is that the piers/piles associated with the new Pukaki Creek Bridge match both the diameter and
size of those supporting the existing Pukaki Creek Bridge and that they are aligned where possible to
minimise general scour in the channel and turbulent wakes.

Sea level rise and coastal climate change: It is considered that sea-level rise and climate change
aspects can be managed via the design of the new bridges and culverts.

The assessment of stormwater considered two criteria — quality and quantity. There was no
differentiation identified among the options and each option was assessed as having minor/moderate
adverse effects. Key points to note from the assessment are summarised below.

Quality: There is currently little to no stormwater treatment in place. New treatment will need to be added
to cater for new and existing impervious areas.

Quantity: Each option requires stormwater management as all lie within a Stormwater Management
Area Flow (SMAF) control area. As a consequence of the proposed south facing ramp from SH20A to
SH20, options 2A, 2B, 3A and 3B require the relocation of an existing stormwater pond.
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This assessment considered three criteria. Differentiation among the options relates to urban design
with the offline SH20B motorway options (Options 1A and 1B) scored slightly more favourably
(moderately positively) as opposed to the online widening options (Options 2A, 2B, 3A and 3B). All
options were assessed as having significant adverse effects on natural character and landscape and
minor/moderate adverse visual effects. Key points to note from the assessment are summarised below.

Natural character and landscape: Each option results in the loss of vegetation, particularly along SH20
as well changes to the Pukaki Creek environment as a result of an additional/extended structure
(bridge). Options 2A, 2B, 3A and 3B result in increased infrastructure on Puhinui Road/SH20B whereas
Options 1A and 1B result in the isolation of Puhinui Road/SH20B. Due to the westerly widening of SH20,
Options 2A, 2B, 3A and 3B result in greater effects on Nga Kapua Kohu Ora /Crater Hill which is subject
to an Outstanding Natural Feature Overlay.

Visual: Loss of vegetation and removal of houses will increase the visibility of the motorway to receivers
that may not currently have a visual effect. Options 2A, 2B, 3A and 3B may also have a potential effect
on the Mount Mangere viewshaft (Viewshaft M4) in relation to the south-facing ramps between SH20A
and SH20 proposed in these options.

Urban design: The differentiation described above is as a result of the online widening options (Options
2A, 2B, 3A and 3B) reducing the local road connections with the existing SH20B.

This assessment considered three criteria. Differentiation among the options is in regard to accessibility;
the options (the B options) that include the RTC connection to Mangere Town Centre scored slightly
more favourably (significantly positively) as opposed to the direct airport connection (the A options). All
options were assessed as having significant adverse effects on community and minor/moderate adverse
effects on health and safety. Key points to note from the assessment are summarised below.

Accessibility: The inclusion of additional state highway lanes, the RTC and SUP will provide substantial
social benefits as additional accessibility to a range of transport modes will arise. The inclusion of an
RTC that provides direct connections to Mangere Town Centre will have more substantial benefits for
the community than those options where town centre connectivity is not provided.

Community: The project components cannot all fit within the extent of the existing designation(s), and
therefore, a number of properties are expected to be directly impacted. The loss of residential properties,
parks and businesses could adversely change a community’s sense of place as well as the loss or
reduced functionality of community services and facilities. The adverse effect has the potential to be
quite significant.

Health and safety: There will be some impacts on health and safety as a result of construction e.g. noise,
dust, vibration, change to routes. It is considered that these could be managed through Construction
Management Plans.

This assessment considered a single criterion being the extent and degree of effects on nationally and
regionally significant volcanic features. Differentiation in the options relates to the potential effects on
Nga Kapua Kohu Ora /Crater Hill as a result of SH20 widening. Option 1A was considered to have a
neutral effect as it only proposes a SUP on the eastern side of SH20. Option 1B was assessed as having
minor/moderate adverse effects as it proposes both an SUP and RTC on the eastern side of SH20. All
other options (Options 2A, 2B, 3A and 3B) all result in significant adverse effects due to proposed
widening to the west of SH20, toward the more significant volcanic features (eastern tuff ring) of Nga
Kapua Kohu Ora /Crater Hill.
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The assessment of noise and vibration considered two criteria — construction and operation and a single
differentiation only was identified. Option 1A is considered to have a neutral operational noise and
vibration effect whereas all other options were assessed as having minor/moderate adverse effects in
regard to both construction and operation. Key points to note from the assessment are summarised
below.

Operation: Option 1A results in most protected premises and facilities (PPF) being either demolished or
experiencing negligible effects/ability for mitigation. All other options result in PPFs next to SH20 being
affected either from the removal of the existing bund (in part) and/or the demolition of blocks of existing
houses which immediately abut SH20. The widening of SH20B and the provision of the service road will
have some effects on existing PPFs. It is also noted that for the applicable options (1B, 2B and 3B), the
RTC lanes are proposed close to dwellings in liford Crescent.

Construction: Some exceedance of construction noise criteria is anticipated. However, mitigation
measures can be utilised including allowing for a buffer between works and PPFs and/or standard
Construction Noise and Vibration Management Plan (CNVMP) methods.

Archaeology and built heritage was assessed as a single criterion. No differentiation was identified
between the options. All options were assessed as having a significant adverse effect as they would
result in probable impact on archaeological sites, namely Papahinau and Nga Kapua Kohu Ora /Crater
Hill.

The South West Gateway area is of cultural significance to Te Akitai Waiohua and they have provided
an assessment against the options.

Cultural values were assessed as a single criterion. Option 1A, 1B and 3A are considered to have
significant adverse effects due to the impact on areas including Pukaki Creek and the former settlements
at Papahinau and Mimiti Te Arero. Option 2A was identified as having significant effects due to the
impacts on Pukaki Creek, Te Hopua a Rangi, Te Ararata Creek and other sites of significance.

Option 3B is considered to have a neutral effect as it reduces the impact on the Pukaki corridor, although
the effects on SH20 and Nga Kapua Kohu Ora /Crater Hill remain.

All options were identified as severing the relationship with Te Akitai Waiohua from traditional sites and
waterways of significance. It was noted that this makes it more difficult to appreciate and protect these
sites over time with each successive development and modification. However, there is an opportunity
for the installation of appropriate signage along the shared use corridor to help to mitigate the adverse
effects.

The assessment of contaminated land considered seven criteria resulting in a number of differentiations.
The assessed effects ranged from neutral to significant adverse effects. Key points to note from the
assessment are summarised below.

Construction management: Options 1B, 2B and 3B are likely to result in the demolition of residential
properties along SH20 for the RTC and therefore, the consideration of asbestos containing material in
residence construction and waste disposal to gardens will be required.

Passive discharge: With Options 1A and 1B, construction within quarry/landfill near Cavendish Road
would occur which may create new pathways, worsening existing passive discharge arrangements in
this area.
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Potential for new or cross contamination: Contaminated land is likely to be disturbed across most of
SH20, other areas are less affected. Cut to fill exercises may result in contamination of currently clean
areas. Construction activities in close proximity to the jet fuel pipeline (owned by Wiri Oil Services
Limited) and/or liquid fuel pipeline (NZ Refining Company Limited) have the potential to result in
significant environmental impacts (contaminant discharge) if managed incorrectly.

Health and safety of construction workers: A significant adverse effect was applied to the new offline
motorway options (Options 1A and 1B) due to the presence of the underground pipeline between
Campana Road and Pukaki Bridge which may be a source of deeper hydrocarbon contamination in
these areas. Impacts to deeper soils and groundwater may be realised during excavations associated
with the proposed fly-over at Campana Road.

Acid sulphate soils: Acid soils may be present, particularly along the western end of the SH20B corridor.
Exposure of this soil type to air during earthworks (including bridge construction/improvements and piling
activities) may trigger acidic earth discharge and acidification of groundwater resulting in longer term
acid discharges to and from groundwater. If present, there is also the risk of acid soils weakening
concrete structures.

5 Consentability

Consentability is assessed as one of the KPIs used to score the options in regard to implementability.
Below is a discussion on the methodology used to score this KPI, the scores given and the reasoning.

5.1 Methodology

The rating scale for the Consentability KPI for each of the options uses a five-point scale (one to five).
Unlike the environmental criteria, consentability is not measured against the do-minimum approach and
therefore negative scores cannot be used. A descriptive rating for each criterion has been specified
against the five-point scale for clarity and transparency and is provided at Table 4 below.

Table 4 Consentability rating scale

Rating Descriptor

Highly complex approvals process with significant risk of not obtaining approval due to some or all of
the following:

- No / or unacceptable mitigation available to reduce to the scale of a significant adverse effect.

- Public notification guaranteed with potential for number of submissions in opposition to be high

- Unable to obtain stakeholder buy-in and agreements

- Prohibited activity status

- Strongly conflicts with strategic policy direction of relevant RMA plans.

Complex approvals process. Associated risks due to:
- Suite of consents required across a number of technical disciplines.

- Potential for significant adverse effects.

- Inconsistencies with strategic policy direction of relevant RMA plans.

- Publicly notification high likely with potential for a number of submissions to be in opposition.
- Multiple stakeholders require buy-in and approvals

Moderately complex approvals process with a suite of consents required:
- Potential for consents to be limited notified or publicly notified
- Limited stakeholder buy-in and approvals

3 - Actual and potential adverse effects are not unusual for major construction works and mitigation
options are likely to be available to mitigate adverse effects.

- Not inconsistent with strategic policy direction of relevant RMA plans.

Suite of basic consents / approvals required, likely to be progressed non-notified and requiring limited
4 stakeholder engagement.
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Limited number of basic consents / approvals required for standard construction works and would be
5 non-notified.

Table 5 Consentability KPI scoring

Criteria Option | Option | Option | Option | Option | Option
1A 1B 2A 2B 3A 3B
Level of complexity of gaining approvals (e.g. 2 2 2 2 2 2

activity status, risk of appeal, accordance with
policy direction). Level of compliance with
regulatory plans e.g. could the option include
activities which are prohibited/ non-complying
under the policies and rules of the district or

| regional plan?

All options scored 2 for consentability as seen in Table 5. This is due to the highly complex approvals
pathway that would be required to authorise the Project. The information provided by the technical
specialists (as summarised in Section 4 above) confirms that the existing environment contains urban,
coastal and cultural elements and that the potential adverse effects of any of the short list options could
be significant and require significant mitigation (noting, however, that none of the effects were identified
as being un-mitigatable). This suggests that a suite of consents/approvals would be required, likely
triggering non-complying activities which require an exira level of analysis. The options will affect
multiple stakeholders and will likely require public notification with a high likelihood of submissions in
opposition (and potentially appeals).

Yours sincerely,
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Attachment A
Environmental Context Map
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Technical Note

To I From |
Copy [ Reforance 501094
Date 2018-10-25 hages tispae 27

20 Connect Short List Options: Multi-Criteria Analysis Scoring Sheet:

Subject Archaeology and Built Heritage

The following provides an assessment of the short-list options for the 20Connect Single Stage
Business Case (20Connect SSBC). The assessment details the considerations which have been
used to inform the assessment. This assessment is designed to contribute to the Multi-Criteria
Analysis (MCA) assessment which is being undertaken for the short-list options.

The source information assessed was based on desktop analysis only. The Archaeology and Built
Heritage assessments were based on:

= The 20Connect long-list technical assessment undertaken by Arden Cruickshank dated 24/08/2018

= The 20Connect short-list schematics (dated 12 Oct 2018) and the short-list options descriptions
document (dated 17 Oct 2018).

= New Zealand Archaeological Association (NZAA) site recording forms within 200m of the proposed
works (This distance is used due to the possible inaccuracy of archaeological sites recorded prior
to 1990, which could exist within the proposed designation).

= Auckland Council Cultural Heritage Inventory (CHI).
= Auckland Council Unitary Plan - Operative in Part (AUP(QIiP)).
= Self Family Trust v Auckland Council [2018] NZEnvC 49.

The options are outlined in the following table. The scores and assessments are outlined in the
below tables.

Option 1a SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20B - Pukaki Creek 4 lanes

Option 1b SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20 and SH20A - Pukaki Creek 4 lanes

Option 2a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 4 lanes

Option 2b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 4 lanes

Option 3a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 2 lanes

Option 3b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 2 lanes
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The Scoring Scale to be applied to the assessment below is the same as the Long List and is as follows:

-3 Significant Adverse/Un-mitigatable
-2 Significant Adverse

-1 Minor/Moderate Adverse

0 Neutral

1 Minor Positive

2 Moderate Positive

3 Significant Positive
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Table 1  Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

aurecon

Arden Cruickshank MA (Hons)
CFG Heritage Ltd

Area of assessment

Archaeology and Built Heritage

stages as per the boxes below:

Given the advancement of options from Long List, we have asked you to consider the option in four

1) Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

Yes

| confirm that | still stand by my reasoning and scoring of
the long list criteria (for the applicable extent)

2) Rapid Transit Corridor

Please consider and confirm the

the Airport to Botany (A2B) Long List
assessment

| confirm that | still stand by my reasoning and scoring of
the A2B long list criteria (for the RTC between Puhinui

criteria and score that you gave to the | and the Airport)
RTC corridor between Puhinui
Interchange and the Airport as part of | Yes

20Connect Road + RTC SH20B
Please now consider the above two
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option (but only

3)

Extent of effects on
sites and places of
archaeological value

buildings and places.

and on heritage 5

up to Orrs Road on SH20B)

Reasons / Comments

Puhinui Interchange to Orrs Road

— There are five recorded archaeological sites

recorded within 200m of the current road
reserve. Although all of these sites are
located on the northern side of Puhinui Road,
it is indicative of the density of archaeological
sites in the area. Recent archaeological
survey including test pitting by Clough and
Associates (Baquie et al 2018) on the
southern side of Puhinui Road did not reveal
any archaeological features. There is a low,
yet possible chance of encountering
archaeological material along the proposed
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offline motorway route. The Campana Road
interchange does not change any of the
values.

— The interchange is near to several
archaeological sites indicating that
unrecorded archaeological material may be
uncovered within the vicinity of the proposed
interchange. CHI item 17015 (Cambria Park
Camp) is also identified near this interchange
but it is unlikely that any material related to
this WWII camp is present. This item is not
listed as a Significant Historic Heritage Place
in the Unitary Plan (Operative in Part).

RTC SH20B (Papahinau)

— There are 17 recorded archaeological sites in
the vicinity of this option, mainly to the west of
Orrs Road. This area is part of a larger
settlement complex (papakainga) known as
Papahinau, centred on the eastern bank of
the Pukaki Creek. It is likely that
archaeological material will be encountered
during works through this section of the
option. Papahinau can be considered to have
significant heritage values.

4) Pukaki Creek
Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of
Pukaki Bridge)

Extent of effects on
sites and places of
archaeological value
and on heritage
buildings and places.

My reasoning/justification for this is as follows:

Reasons / Comments

SH20B including RTC

— There are 17 recorded archaeological sites in
the vicinity of this section of the option, mainly
to the west of Orrs Road. This area is part of
a larger settlement complex (papakainga)
known as Papahinau, centred on the eastern
bank of the Pukaki Creek. It is likely that
archaeological material will be encountered
during works through this section of the
option. Papahinau can be considered to have
significant heritage values.
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SH20 Southbound SUP

— The portion of the SUP on SH20 between
Puhinui Road and Massey Road runs through
the extent of Nga Kapua Kohu Ora / Crater
Hill. Nga Kapua Kohu Ora / Crater Hill is a
heritage landscape of outstanding
archaeological and heritage value and
significance at a local, regional and national
level and is part of the volcanic cones (tupuna
maunga) landscape which is of international
significance. There are 14 recorded
archaeological sites within 200m of the road
reserve which are associated with this
landscape and It is likely that archaeological
material exists on both sides of the motorway
that would be affected by works.

— Although most of the recorded sites are on
the western side of the motorway, it is likely
that these sites extend onto the eastern side
of the motorway and that archaeological
material associated with this would be
uncovered. Works to the east of the
motorway are considered mitigatable.

Notes:

Assumptions

All roading and bridging from Orrs Road to Pukaki Creek would be done at ground level, requiring
extensive modification to the ground surface.

All works regarding road widening through SH20 between Portage road and Puhinui Road will be done
eastwards, avoiding the highly significant Nga Kapua Kohu Ora / Crater Hill sites to the west of the
road.

NZAA site records, the CHI and AUP(QiP) are up to date.

Other Information relied upon
As listed on Page 1.
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unrecorded archaeological material will be
uncovered within the road reserves in
Mangere town centre.

4)

20Connect Road + RTC SH20B
Please now consider the above three
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this

Extent of effects on
sites and places of
archaeological value -2
and on heritage
buildings and places.

option for the whole option.

My reasoning/justification for this is as follows:

Reasons / Comments

Puhinui Interchange to Orrs Road

— There are five recorded archaeological sites
recorded within 200m of the current road
reserve. Although all of these sites are
located on the northern side of Puhinui Road,
it is indicative of the density of archaeological
sites in the area. Recent archaeological
survey including test pitting by Clough and
Associates (Baquie et al 2018) on the
southern side of Puhinui Road did not reveal
any archaeological features. There is a low,
yet possible chance of encountering
archaeological material along the proposed
offline motorway route. The Campana road
interchange does not change the scoring of
this section.

— The interchange is near to several
archaeological sites indicating that
unrecorded archaeological material may be
uncovered within the vicinity of the proposed
interchange. CHI item 17015 (Cambria Park
Camp) is also identified near this interchange
but it is unlikely that any material related to
this WWII camp is present. This item is not
listed as a Significant Historic Heritage Place
in the Unitary Plan (Operative in Part).

Rapid transport corridor

— The portion of SH20 between Puhinui Road
and Massey Road runs through the extent of
Nga Kapua Kohu Ora / Crater Hill. Nga
Kapua Kohu Ora / Crater Hill is a heritage
landscape of outstanding archaeological and

Project
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heritage value and significance at a local,
regional and national level and is part of the
volcanic cones (tupuna maunga) landscape
which is of international significance.

— Although most of the recorded sites are on
the western side of the motorway, it is likely
that these sites extend onto the eastern side
of the motorway and that archaeological
material associated with this would be
uncovered. Works to the east of the
motorway are considered mitigatable.

Mangere town centre

— There have been both pre-European and
historic sites identified near to SH20A, and it
cannot be completely ruled out that
unrecorded archaeological material will be
uncovered within the road reserves in
Mangere town centre.

5) Pukaki Creek
Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of

Extent of effects on
sites and places of
archaeological value -2
and on heritage
buildings and places.

Pukaki Bridge)

My reasoning/justification for this is as follows:

Reasons / Comments

Orrs Roads to Pukaki Bridge

— There are 17 recorded archaeological sites in
the vicinity of this option, mainly to the west of
Orrs Road. This area is part of a larger
settlement complex (papakainga) known as
Papahinau, centred on the eastern bank of
the Pukaki Creek. It is likely that
archaeological material will be encountered
during works through this section of the
option. Papahinau can be considered to have
significant heritage values.

Puhinui Interchange to Orrs Road

Project
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— There are five recorded archaeological sites
recorded within 200m of the current road
reserve. Although all of these sites are
located on the northern side of Puhinui Road,
it is indicative of the density of archaeological
sites in the area. Recent archaeological
survey including test pitting by Clough and
Associates (Baquie et al 2018) on the
southern side of Puhinui Road did not reveal
any archaeological features. There is a low,
yet possible chance of encountering
archaeological material along the proposed
offline motorway route.

— The interchange is near to several
archaeological sites indicating that
unrecorded archaeological material may be
uncovered within the vicinity of the proposed
interchange. CHI item 17015 (Cambria Park
Camp) is also identified near this interchange
but it is unlikely that any material related to
this WWII camp is present. This item is not
listed as a Significant Historic Heritage Place
in the Unitary Plan (Operative in Part).

Notes:

Assumptions

All roading and bridging from Orrs Road to Pukaki Creek would be done at ground level, requiring
extensive modification to the ground surface.

All works regarding road widening through SH20 between Portage road and Puhinui Road will be done
eastwards, avoiding the highly significant Nga Kapua Kohu Ora / Crater Hill sites to the west of the road.

NZAA site records, the CHI and AUP(QiP) are up to date.

Other Information relied upon

As listed on Page 1.

Baquie, B., Z. Burnett, S. Macready and R. Clough. 2018. Park and Ride South, 454 Puhinui
Road, Wiri, Auckland: Archaeological Assessment. Unpublished Clough and Associates Ltd
report to Auckland International Airport Ltd.
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Table 3 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

aurecon

I A (Hons)
CFG Heritage Ltd

Area of assessment

Archaeology and Built Heritage

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1)

Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | still stand by my reasoning and scoring of
the long list criteria (for the applicable extent)

Yes

2)

Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport as part of
the Airport to Botany (A2B) Long List
assessment

| confirm that | still stand by my reasoning and scoring of
the A2B long list criteria (for the RTC between Puhinui
and the Airport)

Yes

3)

20Connect Road + RTC SH20B
Please now consider the above two
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option (but only
up to Orrs Road on SH20B)

Extent of effects on
sites and places of
archaeological value -2
and on heritage
buildings and places.

My reasoning/justification for this is as follows:
Reasons / Comments

= Puhinui Interchange to Orrs Road

— There are five recorded archaeological sites
recorded within 200m of the current road
reserve between the interchange and Orrs
Road. Although all these sites are located on
the northern side of Puhinui Road, it is
indicative of the density of archaeological
sites in the area. Recent archaeological
survey including test pitting by Clough and
Associates (Baquie et al 2018) on the
southern side of Puhinui Road did not reveal
any archaeological features. there is a low,
yet possible chance of encountering
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archaeological material along the proposed
route.

New Service Lane

— The new service lane north of SH20B is
scored alongside the rest of the SH20B works
and does not change the score.

Rapid Transport Corridor

— This scores the same as the other works
between Puhinui Road Interchange and Orrs

Road.
4) Pukaki Creek Extent of effects on
Please now consider the entirety of sites and places of
the proposed option for the full extent archaeological value -2
(including the new extent from Orrs and on heritage
Road to the western abutment of buildings and places.

Pukaki Bridge)
My reasoning/justification for this is as follows:
Reasons / Comments

20ato 20 southern link:

— Item 2625 in the Unitary Plan (Operative in
Part) ‘Homestead at Mangere Centre Park’
has an extent of place which is within the
proposed 50m designation outside the
current road reserves. Although the building
itself is outside of the proposed 50m
designation, this would affect the associated
gardens.

20 south of Portage Road:

— The portion of SH20 between Puhinui Road
and Massey Road runs through the extent of
Nga Kapua Kohu Ora / Crater Hill. Nga
Kapua Kohu Ora / Crater Hill is a heritage
landscape of outstanding archaeological and
heritage value and significance at a local,
regional and national level and is part of the
volcanic cones (tupuna maunga) landscape
which is of international significance. There
are 14 recorded archaeological sites within
200m of the road reserve which are
associated with this landscape and It is likely
that archaeological material exists on both
sides of the motorway that would be affected
by works.

Project File 20Connect MCA Enviro Short List Tech Note - Archaeology draft docx 2018-10-25 Revision 0 Page 11



aurecon

— Although there is a high chance of
encountering archaeological material related
to Nga Kapua Kohu Ora / Crater Hill on both
sides of the road, works to the west should be
viewed as significantly adverse and should be
avoided, whereas works to the east, would be
able to be mitigated.

— Any proposed replacement of the Portage
Road over bridge and Hunua No. 4 waterpipe
bridge should be mitigatable as the ground
has likely been heavily disturbed.

Orrs Roads to Pukaki Bridge

— There are 17 recorded archaeological sites in
the vicinity of this option, mainly to the west of
Orrs Road. This area is part of a larger
settlement complex (papakainga) known as
Papahinau, centred on the eastern bank of
the Pukaki Creek. It is likely that
archaeological material will be encountered
during works through this section of the
option. Papahinau can be considered to have
significant heritage values.

Puhinui Interchange to Orrs Road

— There are five recorded archaeological sites
recorded within 200m of the current road
reserve. Although all of these sites are
located on the northern side of Puhinui Road,
it is indicative of the density of archaeological
sites in the area. Recent archaeological
survey including test pitting by Clough and
Associates (Baquie et al 2018) on the
southern side of Puhinui Road did not reveal
any archaeological features. There is a low,
yet possible chance of encountering
archaeological material along the proposed
offline motorway route.

Notes:

Assumptions

The Puhinui interchange works would be within the current designation, which has already been heavily
modified and no archaeological or heritage material would remain.

All roading and bridging from Orrs Road to Pukaki Creek would be done at ground level, requiring

extensive modification to the ground surface.

Project
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All works regarding road widening through SH20 between Portage road and Puhinui Road will be done
eastwards, avoiding the highly significant Nga Kapua Kohu Ora / Crater Hill sites to the west of the road.

Portage Road and Hunua NO. 4 pipe bridge replacement works would be undertaken within previously
disturbed ground and is mitigatable.

NZAA site records, the CHI and AUP(QiP) are up to date.

Other Information relied upon

As listed on Page 1.

Baquie, B., Z. Burnett, S. Macready and R. Clough. 2018. Park and Ride South, 454 Puhinui Road, Wiri,

Auckland: Archaeological Assessment. Unpublished Clough and Associates Ltd report to Auckland
International Airport Ltd.
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4) 20Connect Road + RTC SH20B Extent of effects on

Please now consider the above three sites and places of

components cumulatively. Provide a archaeological value -2
score for each criteria for both the and on heritage

road and RTC components of this buildings and places.

option for the whole option.
My reasoning/justification for this is as follows:

Reasons / Comments

Puhinui Interchange to Orrs Road

— There are five recorded archaeological sites
recorded within 200m of the current road
reserve between the interchange and Orrs
Road. Although all these sites are located on
the northern side of Puhinui Road, it is
indicative of the density of archaeological
sites in the area. Recent archaeological
survey including test pitting by Clough and
Associates (Baquie et al 2018) on the
southern side of Puhinui Road did not reveal
any archaeological features. there is a low,
yet possible chance of encountering
archaeological material along the proposed
offline motorway route.

Rapid Transport Corridor

— This rates the same as the other works
between Puhinui Road Interchange and Orrs
Road.

Mangere town centre

— There have been both pre-European and
historic sites identified near to SH20A, and it
cannot be completely ruled out that
unrecorded archaeological material will be
uncovered within the road reserves in
Mangere town centre.

5) Pukaki Creek Extent of effects on
Please now consider the entirety of sites and places of
the proposed option for the full extent archaeological value -2
(including the new extent from Orrs and on heritage
Road to the western abutment of buildings and places.

Pukaki Bridge)
My reasoning/justification for this is as follows:

Reasons / Comments

Project File 20Connect MCA Enviro Short List Tech Note - Archaeology draft docx 2018-10-25 Revision 0 Page 15



aurecon

20a to 20 southern link:

— Item 2625 in the Unitary Plan (Operative in
Part) ‘Homestead at Mangere Centre Park’
has an extent of place which is within the
proposed 50m designation outside the
current road reserves. Although the building
itself is outside of the proposed 50m
designation, this would affect the associated
gardens.

Mangere town centre

— There have been both pre-European and
historic sites identified near to SH20A, and it
cannot be completely ruled out that
unrecorded archaeological material will be
uncovered within the road reserves in
Mangere town centre.

20 south of Portage Road:

— The portion of SH20 between Puhinui Road
and Massey Road runs through the extent of
Nga Kapua Kohu Ora / Crater Hill. Nga
Kapua Kohu Ora / Crater Hill is a heritage
landscape of outstanding archaeological and
heritage value and significance at a local,
regional and national level and is part of the
volcanic cones (tupuna maunga) landscape
which is of international significance. There
are 14 recorded archaeological sites within
200m of the road reserve which are
associated with this landscape and It is likely
that archaeological material exists on both
sides of the motorway that would be affected
by works.

— Although there is a high chance of
encountering archaeological material related
to Nga Kapua Kohu Ora / Crater Hill on both
sides of the road, works to the west would be
unmitigable, whereas works to the east,
would be able to be mitigated.

— Any proposed replacement of the Portage
Road over bridge and Hunua No. 4 waterpipe
bridge should be mitigatable as the ground
has likely been heavily disturbed.

Orrs Roads to Pukaki Bridge

Project
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— There are 17 recorded archaeological sites in
the vicinity of this option, mainly to the west of
Orrs Road. This area is part of a larger
settlement complex (papakainga) known as
Papahinau, centred on the eastern bank of
the Pukaki Creek. It is likely that
archaeological material will be encountered
during works through this section of the
option. Papahinau can be considered to have
significant heritage values.

Puhinui Interchange to Orrs Road

— There are five recorded archaeological sites
recorded within 200m of the current road
reserve. Although all of these sites are
located on the northern side of Puhinui Road,
it is indicative of the density of archaeological
sites in the area. Recent archaeological
survey including test pitting by Clough and
Associates (Baquie et al 2018) on the
southern side of Puhinui Road did not reveal
any archaeological features. There is a low,
yet possible chance of encountering
archaeological material along the proposed
offline motorway route.

Notes:

Assumptions

The Puhinui interchange works would be within the current designation, which has already been heavily
modified and no archaeological or heritage material would remain.

All roading and bridging from Orrs Road to Pukaki Creek would be done at ground level, requiring
extensive modification to the ground surface.

All works regarding road widening through SH20 between Portage road and Puhinui Road will be done
eastwards, avoiding the highly significant Nga Kapua Kohu Ora / Crater Hill sites to the west of the road.

Portage Road and Hunua NO. 4 pipe bridge replacement works would be undertaken within previously
disturbed ground and is mitigatable.

NZAA site records, the CHI and AUP(QiP) are up to date.
Other Information relied upon
As listed on Page 1.

Baquie, B., Z. Burnett, S. Macready and R. Clough. 2018. Park and Ride South, 454 Puhinui
Road, Wiri, Auckland: Archaeological Assessment. Unpublished Clough and Associates Ltd
report to Auckland International Airport Ltd.
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Table 5 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

aurecon

I A (Hons)
CFG Heritage Ltd

Area of assessment

Archaeology and Built Heritage

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1)

Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | still stand by my reasoning and scoring of
the long list criteria (for the applicable extent)

Yes

2)

Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport as part of
the Airport to Botany (A2B) Long List
assessment

| confirm that | still stand by my reasoning and scoring of
the A2B long list criteria (for the RTC between Puhinui
and the Airport)

Yes

3)

20Connect Road + RTC SH20B
Please now consider the above two
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option (but only
up to Orrs Road on SH20B)

Extent of effects on
sites and places of
archaeological value -2
and on heritage
buildings and places.

My reasoning/justification for this is as follows:
Reasons / Comments

= Puhinui Interchange to Orrs Road

— There are five recorded archaeological sites
recorded within 200m of the current road
reserve between the interchange and Orrs
Road. Although all these sites are located on
the northern side of Puhinui Road, it is
indicative of the density of archaeological
sites in the area. Recent archaeological
survey including test pitting by Clough and
Associates (Baquie et al 2018) on the
southern side of Puhinui Road did not reveal
any archaeological features. there is a low,
yet possible chance of encountering
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archaeological material along the proposed
offline motorway route.

— The service lane north of SH20B has been
scored with the rest of this section and does
not change the score.

Rapid Transport Corridor

— This rates the same as the other works
between Puhinui Road Interchange and Orrs
Road.

4) Pukaki Creek
Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of
Pukaki Bridge)

Extent of effects on

sites and places of

archaeological value -2
and on heritage

buildings and places.

My reasoning/justification for this is as follows:

Reasons / Comments

20ato 20 southern link:

— Item 2625 in the Unitary Plan (Operative in
Part) ‘Homestead at Mangere Centre Park’
has an extent of place which is within the
proposed 50m designation outside the
current road reserves. Although the building
itself is outside of the proposed 50m
designation, this would affect the associated
gardens.

20 south of Portage Road:

— The portion of SH20 between Puhinui Road
and Massey Road runs through the extent of
Nga Kapua Kohu Ora / Crater Hill. Nga
Kapua Kohu Ora / Crater Hill is a heritage
landscape of outstanding archaeological and
heritage value and significance at a local,
regional and national level and is part of the
volcanic cones (tupuna maunga) landscape
which is of international significance. There
are 14 recorded archaeological sites
within200m of the road reserve which are
associated with this landscape and It is likely
that archaeological material exists on both
sides of the motorway that would be affected
by works.
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— Although there is a high chance of
encountering archaeological material related
to Nga Kapua Kohu Ora / Crater Hill on both
sides of the road, works to the west would be
unmitigable, whereas works to the east,
would be able to be mitigated.

— Any proposed replacement of the Portage
Road over bridge and Hunua No. 4 waterpipe
bridge should be mitigatable as the ground
has likely been heavily disturbed.

Orrs Roads to Pukaki Bridge

— There are 17 recorded archaeological sites in
the vicinity of this option, mainly to the west of
Orrs Road. This area is part of a larger
settlement complex (papakainga) known as
Papahinau, centred on the eastern bank of
the Pukaki Creek. It is likely that
archaeological material will be encountered
during works through this section of the
option. Papahinau can be considered to have
significant heritage values.

Puhinui Interchange to Orrs Road

— There are five recorded archaeological sites
recorded within 200m of the current road
reserve. Although all of these sites are
located on the northern side of Puhinui Road,
it is indicative of the density of archaeological
sites in the area. Recent archaeological
survey including test pitting by Clough and
Associates (Baquie et al 2018) on the
southern side of Puhinui Road did not reveal
any archaeological features. There is a low,
yet possible chance of encountering
archaeological material along the proposed
offline motorway route.

Notes:

Assumptions

The Puhinui interchange works would be within the current designation, which has already been heavily
modified and no archaeological or heritage material would remain.

All roading and bridging from Orrs Road to Pukaki Creek would be done at ground level, requiring

extensive modification to the ground surface.

Project
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All works regarding road widening through SH20 between Portage road and Puhinui Road will be done

eastwards, avoiding the highly significant Nga Kapua Kohu Ora / Crater Hill sites to the west of the
road.

Portage Road and Hunua NO. 4 pipe bridge replacement works would be undertaken within previously
disturbed ground and is mitigatable.

NZAA site records, the CHI and AUP(QiP) are up to date.

Other Information relied upon

As listed on Page 1.

Baquie, B., Z. Burnett, S. Macready and R. Clough. 2018. Park and Ride South, 454 Puhinui
Road, Wiri, Auckland: Archaeological Assessment. Unpublished Clough and Associates Ltd
report to Auckland International Airport Ltd.
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4) 20Connect Road + RTC SH20B Extent of effects on

Please now consider the above three sites and places of

components cumulatively. Provide a archaeological value -2
score for each criteria for both the and on heritage

road and RTC components of this buildings and places.

option for the whole option.

My reasoning/justification for this is as follows:

Reasons / Comments

Puhinui Interchange to Orrs Road

— There are five recorded archaeological sites
recorded within 200m of the current road
reserve between the interchange and Orrs
Road. Although all these sites are located on
the northern side of Puhinui Road, it is
indicative of the density of archaeological
sites in the area. Recent archaeological
survey including test pitting by Clough and
Associates (Baquie et al 2018) on the
southern side of Puhinui Road did not reveal
any archaeological features. there is a low,
yet possible chance of encountering
archaeological material along the proposed
offline motorway route.

— The service lane north of SH20B has been
scored with the rest of this section and does
not change the score.

Rapid Transport Corridor

— This rates the same as the other works
between Puhinui Road Interchange and Orrs
Road.

Mangere town centre

— There have been both pre-European and
historic sites identified near to SH20A, and it
cannot be completely ruled out that
unrecorded archaeological material will be
uncovered within the road reserves in
Mangere town centre.

5) Pukaki Creek Extent of effects on
Please now consider the entirety of sites and places of
the proposed option for the full extent archaeological value -2
(including the new extent from Orrs and on heritage
Road to the western abutment of buildings and places.

Pukaki Bridge)
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My reasoning/justification for this is as follows:
Reasons / Comments

20a to 20 southern link:

— Item 2625 in the Unitary Plan (Operative in
Part) ‘Homestead at Mangere Centre Park’
has an extent of place which is within the
proposed 50m designation outside the
current road reserves. Although the building
itself is outside of the proposed 50m
designation, this would affect the associated
gardens.

Mangere town centre

— There have been both pre-European and
historic sites identified near to SH20A, and it
cannot be completely ruled out that
unrecorded archaeological material will be
uncovered within the road reserves in
Mangere town centre.

20 south of Portage Road:

— The portion of SH20 between Puhinui Road
and Massey Road runs through the extent of
Nga Kapua Kohu Ora / Crater Hill. Nga
Kapua Kohu Ora / Crater Hill is a heritage
landscape of outstanding archaeological and
heritage value and significance at a local,
regional and national level and is part of the
volcanic cones (tupuna maunga) landscape
which is of international significance. There
are 14 recorded archaeological sites within
200m of the road reserve which are
associated with this landscape and It is likely
that archaeological material exists on both
sides of the motorway that would be affected
by works.

— Although there is a high chance of
encountering archaeological material related
to Nga Kapua Kohu Ora / Crater Hill on both
sides of the road, works to the west would be
unmitigable, whereas works to the east,
would be able to be mitigated.

— Any proposed replacement of the Portage
Road over bridge and Hunua No. 4 waterpipe
bridge should be mitigatable as the ground
has likely been heavily disturbed.
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Orrs Roads to Pukaki Bridge

— There are 17 recorded archaeological sites
near this part of the option, mainly to the west
of Orrs Road. This area is part of a larger
settlement complex (papakainga) known as
Papahinau, centred on the eastern bank of
the Pukaki Creek. It is likely that
archaeological material will be encountered
during works through this section of the
option. Papahinau can be considered to have
significant heritage values.

Puhinui Interchange to Orrs Road

— There are five recorded archaeological sites
recorded within 200m of the current road
reserve. Although all of these sites are
located on the northern side of Puhinui Road,
it is indicative of the density of archaeological
sites in the area. Recent archaeological
survey including test pitting by Clough and
Associates (Baquie et al 2018) on the
southern side of Puhinui Road did not reveal
any archaeological features. There is a low,
yet possible chance of encountering
archaeological material along the proposed
offline motorway route.

Notes:

Assumptions

The Puhinui interchange works would be within the current designation, which has already been heavily
modified and no archaeological or heritage material would remain.

All roading and bridging from Orrs Road to Pukaki Creek would be done at ground level, requiring
extensive modification to the ground surface.

All works regarding road widening through SH20 between Portage road and Puhinui Road will be done
eastwards, avoiding the highly significant Nga Kapua Kohu Ora / Crater Hill sites to the west of the
road.

Portage Road and Hunua NO. 4 pipe bridge replacement works would be undertaken within previously
disturbed ground and is mitigatable.

NZAA site records, the CHI and AUP(QiP) are up to date.

Other Information relied upon
As listed on Page 1.
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Baquie, B., Z. Burnett, S. Macready and R. Clough. 2018. Park and Ride South, 454 Puhinui
Road, Wiri, Auckland: Archaeological Assessment. Unpublished Clough and Associates Ltd
report to Auckland International Airport Ltd.
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Technical Note

To ] From I
Copy I Reference 501094

Date 2018-11-29 (oesng tiapae) 20

Subject 20 Connect Short List Options: Multi-Criteria Analysis Scoring Sheet:

Contaminated Land

The following provides an assessment of the short-list options for the 20Connect Single Stage
Business Case (20Connect SSBC). The assessment details the considerations which have been
used to inform the assessment. This assessment is designed to contribute to the Multi-Criteria
Analysis (MCA) assessment which is being undertaken for the short-list options.

The source information assessed was based on desktop analysis only. The contaminated land
assessments were based on:

= The 20Connect long-list technical assessment undertaken by Aurecon dated 23 August 2018.

= The 20Connect short-list schematics (dated 12 Oct 2018) and the short-list options descriptions
document (dated 17 Oct 2018).

= A review of historical and current aerial photography available on Auckland Council Geomaps

= Roberts R. and McConchie J. November 2017. Preliminary assessment of the acid sulphate soils
hazard in the Auckland region. New Zealand Geotechnical Society

= Our previous project experience in this area

The options are outlined in the following table. The scores and assessments are outlined in the below
tables.

Option 1a SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20B - Pukaki Creek 4 lanes

Option 1b SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20 and SH20A - Pukaki Creek 4 lanes

Option 2a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 4 lanes

Option 2b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 4 lanes

Option 3a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 2 lanes

Option 3b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 2 lanes
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The Scoring Scale to be applied to the assessment below is the same as the Long List and is as follows:

-3 Significant Adverse/Un-mitigatable
-2 Significant Adverse

-1 Minor/Moderate Adverse

0 Neutral

1 Minor Positive

2 Moderate Positive

3 Significant Positive
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3) 20Connect Road + RTC SH20B Potential to encounter and ability to manage the effects of contaminated soils on human health and the
Please now consider the above two environment.
components cumulatively. Provide a
score for each criteria for both the road . »
and RTC components of this option for Potential to encounter and ability to manage t!'le effects of groundwater on human health and the
the whole option (but only up to Orrs environment.
Road on SH20B)

-1

-1

Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater

or surface water. -1

Potential for the works to mobilise or place contamination within the project area -2

Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid

conditions
Risk to construction workers from soil or groundwater -2
Risk to the environment from the discharge of acid generating soils -2

My reasoning/justification for this is as follows:
Reasons / Comments

= Criteria: Potential to encounter and ability to manage the effects of contaminated soils on human health and the
environment.

— Contaminated land is likely to be disturbed across most of the 20Connect project area.
= Criteria: Potential to encounter and ability to manage the effects of groundwater on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area

= Criteria: Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater or
surface water.

— Construction within quarry/landfill near Cavendish road may create new pathways, worsening existing passive discharge
arrangements in this area

= Criteria: Potential for the works to mobilise or place contamination within the project area.

— Contaminated land is likely to be disturbed across most of SH20, other areas are less affected and cut to fill exercises
may result in contamination of currently clean areas

— Construction activities in close proximity to the jet fuel pipeline (WOSL) and/or liquid fuel pipeline (NZRCL) have
potential to realise significant environmental impacts if managed incorrectly. Works near these pipelines are likely to
require engagement of asset owners, and a potential obligation to undertake works consistent with 3™ party
requirements.

= Criteria: Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid conditions.
— Acid soils may present which could weaken concrete structures
= Criteria: Risk to construction workers from soil or groundwater.

— There is a likelihood shallow soil contamination will be encountered across the entire route due to the potential presence
of historical farm dumps and gully fills.

— The presence of the underground pipeline between Campana Road and Pukaki Bridge, and pipeline bends at Campana
Road may be a source of deeper hydrocarbon contamination in these areas. Impacts to deeper soils and groundwater
may be realised during excavations associated with the proposed fly-over at Campana Road.

= Criteria: Risk to the environment from the discharge of acid generating soils.

— Acid soils may be present, exposure of these to air during earthworks may result in acidic earthworks discharge and
acidification of groundwater resulting in longer term acid discharges to and from groundwater.
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4) Pukaki Creek Potential to encounter and ability to manage the effects of contaminated soils on human health and the
Please now consider the entirety of the environment.
proposed option for the full extent

(including the new extent from Orrs Road . »
to the western abutment of Pukaki Potential to encounter and ability to manage the effects of groundwater on human health and the

Bridge) environment.

-1

-1

Potential to influence ongoing passive discharge of contaminants from soil or groundwater to

groundwater or surface water. -

Potential for the works to mobilise or place contamination within the project area -2

Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid

conditions
Risk to construction workers from soil or groundwater -2
Risk to the environment from the discharge of acid generating soils -2

My reasoning/justification for this is as follows:

Reasons / Comments

= Criteria: Potential to encounter and ability to manage the effects of contaminated soils on human health and the
environment.

— Contaminated land is likely to be disturbed across most of the 20Connect project area.
= Criteria: Potential to encounter and ability to manage the effects of groundwater on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area

= Criteria: Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater or
surface water.

— Construction within quarry/landfill near Cavendish road may create new pathways, worsening existing passive discharge
arrangements in this area

= Criteria: Potential for the works to mobilise or place contamination within the project area.

— Contaminated land is likely to be disturbed across most of SH20, other areas are less affected and cut to fill exercises
may result in contamination of currently clean areas

— Construction activities in close proximity to the jet fuel pipeline (WOSL) and/or liquid fuel pipeline (NZRCL) have
potential to realise significant environmental impacts if managed incorrectly. Works near these pipelines are likely to
require engagement of asset owners, and a potential obligation to undertake works consistent with 3 party
requirements.

= Criteria: Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid conditions.
— Acid soils may present which could weaken concrete structures
= Criteria: Risk to construction workers from soil or groundwater.

— There is a likelihood shallow soil contamination will be encountered across the entire route due to the potential presence
of historical farm dumps and gully fills

— The presence of the underground pipeline between Campana Road and Pukaki Bridge, and pipeline bends at Campana
Road may be a source of deeper hydrocarbon contamination in these areas. Impacts to deeper soils and groundwater
may be realised during excavations associated with the proposed fly-over at Campana Road.

= Criteria: Risk to the environment from the discharge of acid generating soils.
— Additional Pukaki Bridge construction and associated piling. Bridge improvements and piling along SH20B corridor

— Acid soils may be present, exposure of these to air during earthworks may result in acidic earthworks discharge and
acidification of groundwater resulting in longer term acid discharges to and from groundwater.

Notes:

Assumptions
= Excavations may extend in some locations to 1.5m below ground surface

= Bridge piles will require soil disturbance deeper than 1.5 m below ground surface

= Per- and poly-fluoroalkyl substances (PFAS) are assumed to not be present in soil between Orrs Road and Pukaki Bridge; however, PFAS was identified as a
contaminant of potential concern in the Preliminary Site Investigation, so should be analysed for prior to bulk earthworks. The Potential to encounter and ability to
manage the effects of contaminated soils on human health and the environment criteria above will require revision, should PFAS be detected.

= Groundwater may be present in some locations at 2 m below ground surface.

Other Information relied upon
= A review of historical and current aerial photography available on Auckland Council Geomaps

= Roberts R. and McConchie J. November 2017. Preliminary assessment of the acid sulphate soils hazard in the Auckland region. New Zealand Geotechnical
Society

= Qur previous project experience in this area
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4) 20Connect Road + RTC SH20 Potential to encounter and ability to manage the effects of contaminated soils on human health and the 2
Please now consider the above three environment.
components cumulatively. Provide a
score for each criteria for both the road

and RTC components of this option for Potential to encounter and ability to manage the effects of groundwater on human health and the P
the whole option. environment.
Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater 1

or surface water.

Potential for the works to mobilise or place contamination within the project area -2

Risk to concrete and plastic below ground from aggre:ssive ground conditions such as solvents and acid i
conditions

Risk to construction workers from soil or groundwater -2

Risk to the environment from the discharge of acid generating soils -2

My reasoning/justification for this is as follows:
Reasons / Comments
= Criteria: Potential to encounter and ability to manage the effects of contaminated soils on human health and the environment.

— Contaminated land is likely to be disturbed across most of the 20Connect project area.

— Acquired residential properties along SH20 for RTC will require consideration of asbestos containing material in residence
construction and waste disposal to gardens.

= Criteria: Potential to encounter and ability to manage the effects of groundwater on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area

= Criteria: Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater or surface
water.

— Construction within quarry/landfill near Cavendish road may create new pathways, worsening existing passive discharge
arrangements in this area

= Criteria: Potential for the works to mobilise or place contamination within the project area.

— Contaminated land is likely to be disturbed across most of SH20, other areas are less affected and cut to fill exercises
may result in contamination of currently clean areas

— Construction activities in close proximity to the jet fuel pipeline (WOSL) and/or liquid fuel pipeline (NZRCL) have potential
to realise significant environmental impacts if managed incorrectly. Works near these pipelines are likely to require
engagement of asset owners, and a potential obligation to undertake works consistent with 3" party requirements.

= Criteria: Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid conditions.
— Acid soils may present which could weaken concrete structures
= Criteria: Risk to construction workers from soil or groundwater.

— There is a likelihood shallow soil contamination will be encountered across the entire route due to the potential presence
of historical farm dumps and gully fills.

— The presence of the underground pipeline between Campana Road and Pukaki Bridge, and pipeline bends at Campana
Road may be a source of deeper hydrocarbon contamination in these areas. Impacts to deeper soils and groundwater
may be realised during excavations associated with the proposed fly-over at Campana Road.

= Criteria: Risk to the environment from the discharge of acid generating soils.

— Acid soils may be present, exposure of these to air during earthworks may result in acidic earthworks discharge and
acidification of groundwater resulting in longer term acid discharges to and from groundwater.
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5) Pukaki Creek Potential to encounter and ability to manage the effects of contaminated soils on human health and the 2
Please now consider the entirety of the environment.
proposed option for the full extent
(including the new extent from Orrs Road . »
to the western abutment of Pukaki Potential to encounter and ability to manage the effects of groundwater on human health and the A1
Bridge) environment.
Potential to influence ongoing passive discharge of contaminants from soil or groundwater to o
groundwater or surface water.
Potential for the works to mobilise or place contamination within the project area -2
Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid R
conditions
Risk to construction workers from soil or groundwater -2
Risk to the environment from the discharge of acid generating soils -2

My reasoning/justification for this is as follows:

Reasons / Comments

= Criteria: Potential to encounter and ability to manage the effects of contaminated soils on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area.

— Acquired residential properties along SH20 for RTC will require consideration of asbestos containing material in residence
construction and waste disposal to gardens

= Criteria: Potential to encounter and ability to manage the effects of groundwater on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area

= Criteria: Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater or surface
water.

— Construction within quarry/landfill near Cavendish road may create new pathways, worsening existing passive discharge
arrangements in this area

= Criteria: Potential for the works to mobilise or place contamination within the project area.

— Contaminated land is likely to be disturbed across most of SH20, other areas are less affected and cut to fill exercises
may result in contamination of currently clean areas

— Construction activities in close proximity to the jet fuel pipeline (WOSL) and/or liquid fuel pipeline (NZRCL) have potential
to realise significant environmental impacts if managed incorrectly. Works near these pipelines are likely to require
engagement of asset owners, and a potential obligation to undertake works consistent with 3" party requirements.

= Criteria: Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid conditions.
— Acid soils may present which could weaken concrete structures
= Criteria: Risk to construction workers from soil or groundwater.

— There is a likelihood shallow soil contamination will be encountered across the entire route due to the potential presence
of historical farm dumps and gully fills

— The presence of the underground pipeline between Campana Road and Pukaki Bridge, and pipeline bends at Campana
Road may be a source of deeper hydrocarbon contamination in these areas. Impacts to deeper soils and groundwater
may be realised during excavations associated with the proposed fly-over at Campana Road.

= Criteria: Risk to the environment from the discharge of acid generating soils.
— Additional Pukaki Bridge construction and associated piling. Bridge improvements and piling along SH20B corridor

— Acid soils may be present, exposure of these to air during earthworks may result in acidic earthworks discharge and
acidification of groundwater resulting in longer term acid discharges to and from groundwater.

Notes:

Assumptions
= Excavations may extend in some locations to 1.5m below ground surface

= Bridge piles will require soil disturbance deeper than 1.5 m below ground surface

= PFAS are assumed to not be present in soil between Orrs Road and Pukaki Bridge; however, PFAS was identified as a contaminant of potential concern in the
Preliminary Site Investigation, so should be analysed for prior to bulk earthworks. The Potential to encounter and ability to manage the effects of contaminated soils on
human health and the environment criteria above will require revision, should PFAS be detected.

= Groundwater may be present in some locations at 2 m below ground surface.

Other Information relied upon
= A review of historical and current aerial photography available on Auckland Council Geomaps

= Roberts R. and McConchie J. November 2017. Preliminary assessment of the acid sulphate soils hazard in the Auckland region. New Zealand Geotechnical
Society

= Qur previous project experience in this area
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4) Pukaki Creek Potential to encounter and ability to manage the effects of contaminated soils on human health and the
Please now consider the entirety of environment.
the proposed option for the full extent
(including the new extent from Orrs

-1

Road to the western abutment of Potential to encounter and ability to manage the effects of groundwater on human health and the A1
Pukaki Bridge) environment.
Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater 0

or surface water.

Potential for the works to mobilise or place contamination within the project area -2

Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid

conditions
Risk to construction workers from soil or groundwater -1
Risk to the environment from the discharge of acid generating soils -2

My reasoning/justification for this is as follows:

Reasons / Comments

= Criteria: Potential to encounter and ability to manage the effects of contaminated soils on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area

= Criteria: Potential to encounter and ability to manage the effects of groundwater on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area

= Criteria: Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater or surface
water.

— Unlikely to affect passive discharge
= Criteria: Potential for the works to mobilise or place contamination within the project area.

— Contaminated land is likely to be disturbed across most of SH20, other areas are less affected and cut to fill exercises
may result in contamination of currently clean areas

— Construction activities in close proximity to the jet fuel pipeline (WOSL) and/or liquid fuel pipeline (NZRCL) have potential
to realise significant environmental impacts if managed incorrectly. Works near these pipelines are likely to require
engagement of asset owners, and a potential obligation to undertake works consistent with 3" party requirements.

= Criteria: Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid conditions.
— Acid soils may present which could weaken concrete structures
= Criteria: Risk to construction workers from soil or groundwater.

— There is a likelihood shallow soil contamination will be encountered across the entire route due to the potential presence
of historical farm dumps and gully fills

= Criteria: Risk to the environment from the discharge of acid generating soils.
— Additional Pukaki Bridge construction and associated piling. Bridge improvements and piling along SH20B corridor

— Acid soils may be present, exposure of these to air during earthworks may result in acidic earthworks discharge and
acidification of groundwater resulting in longer term acid discharges to and from groundwater.

Notes:

Assumptions
= Excavations may extend in some locations to 1.5m below ground surface

= Bridge piles will require soil disturbance deeper than 1.5 m below ground surface

= PFAS are assumed to not be present in soil between Orrs Road and Pukaki Bridge; however, PFAS was identified as a contaminant of potential concern in the
Preliminary Site Investigation, so should be analysed for prior to bulk earthworks. The Potential to encounter and ability to manage the effects of contaminated soils on
human health and the environment criteria above will require revision, should PFAS be detected.

= Groundwater may be present in some locations at 2 m below ground surface.

Other Information relied upon
= A review of historical and current aerial photography available on Auckland Council Geomaps

= Roberts R. and McConchie J. November 2017. Preliminary assessment of the acid sulphate soils hazard in the Auckland region. New Zealand Geotechnical
Society

= Qur previous project experience in this area
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4) 20Connect Road + RTC SH20 Potential to encounter and ability to manage the effects of contaminated soils on human health and 2
Please now consider the above three the environment.
components cumulatively. Provide a
score for each criteria for both the . »
road and RTC components of this Potential to encounter and ability to manage the effects of groundwater on human health and the 1
option for the whole option. environment.
Potential to influence ongoing passive discharge of contaminants from soil or groundwater to 0
groundwater or surface water.
Potential for the works to mobilise or place contamination within the project area -2
Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and 1
acid conditions
Risk to construction workers from soil or groundwater -1
Risk to the environment from the discharge of acid generating soils -2

My reasoning/justification for this is as follows:

Reasons / Comments

= Criteria: Potential to encounter and ability to manage the effects of contaminated soils on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area.

— Acquired residential properties along SH20 for RTC will require consideration of asbestos containing material in residence
construction and waste disposal to gardens

= Criteria: Potential to encounter and ability to manage the effects of groundwater on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area

= Criteria: Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater or surface
water.

— Unlikely to affect passive discharge
= Criteria: Potential for the works to mobilise or place contamination within the project area.

— Contaminated land is likely to be disturbed across most of SH20, other areas are less affected and cut to fill exercises
may result in contamination of currently clean areas

— Construction activities in close proximity to the jet fuel pipeline (WOSL) and/or liquid fuel pipeline (NZRCL) have potential
to realise significant environmental impacts if managed incorrectly. Works near these pipelines are likely to require
engagement of asset owners, and a potential obligation to undertake works consistent with 3 party requirements.

= Criteria: Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid conditions.
— Acid soils may present which could weaken concrete structures
= Criteria: Risk to construction workers from soil or groundwater.

— There is a likelihood shallow soil contamination will be encountered across the entire route due to the potential presence
of historical farm dumps and gully fills.

= Criteria: Risk to the environment from the discharge of acid generating soils.

— Acid soils may be present, exposure of these to air during earthworks may result in acidic earthworks discharge and
acidification of groundwater resulting in longer term acid discharges to and from groundwater.
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5) Pukaki Creek Potential to encounter and ability to manage the effects of contaminated soils on human health and 2
Please now consider the entirety of the environment.
the proposed option for the full extent
(including the new extent from Orrs . »
Road to the western abutment of Potential to encounter and ability to manage the effects of groundwater on human health and the 1
Pukaki Bridge) environment.
Potential to influence ongoing passive discharge of contaminants from soil or groundwater to 0
groundwater or surface water.
Potential for the works to mobilise or place contamination within the project area -2
Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and 1
acid conditions
Risk to construction workers from soil or groundwater -1
Risk to the environment from the discharge of acid generating soils -2

My reasoning/justification for this is as follows:

Reasons / Comments

= Criteria: Potential to encounter and ability to manage the effects of contaminated soils on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area.

— Acquired residential properties along SH20 for RTC will require consideration of asbestos containing material in residence
construction and waste disposal to gardens

= Criteria: Potential to encounter and ability to manage the effects of groundwater on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area

= Criteria: Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater or surface
water.

— Unlikely to affect passive discharge
= Criteria: Potential for the works to mobilise or place contamination within the project area.

— Contaminated land is likely to be disturbed across most of SH20, other areas are less affected and cut to fill exercises
may result in contamination of currently clean areas

— Construction activities in close proximity to the jet fuel pipeline (WOSL) and/or liquid fuel pipeline (NZRCL) have potential
to realise significant environmental impacts if managed incorrectly. Works near these pipelines are likely to require
engagement of asset owners, and a potential obligation to undertake works consistent with 3" party requirements.

= Criteria: Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid conditions.
— Acid soils may present which could weaken concrete structures
= Criteria: Risk to construction workers from soil or groundwater.

— There is a likelihood shallow soil contamination will be encountered across the entire route due to the potential presence
of historical farm dumps and gully fills

= Criteria: Risk to the environment from the discharge of acid generating soils.
— Additional Pukaki Bridge construction and associated piling. Bridge improvements and piling along SH20B corridor

— Acid soils may be present, exposure of these to air during earthworks may result in acidic earthworks discharge and
acidification of groundwater resulting in longer term acid discharges to and from groundwater.

Notes:

Assumptions
= Excavations may extend in some locations to 1.5m below ground surface

= Bridge piles will require soil disturbance deeper than 1.5 m below ground surface

= PFAS are assumed to not be present in soil between Orrs Road and Pukaki Bridge; however, PFAS was identified as a contaminant of potential concern in the
Preliminary Site Investigation, so should be analysed for prior to bulk earthworks. The Potential to encounter and ability to manage the effects of contaminated soils on
human health and the environment criteria above will require revision, should PFAS be detected.

= Groundwater may be present in some locations at 2 m below ground surface.

Other Information relied upon
= A review of historical and current aerial photography available on Auckland Council Geomaps

= Roberts R. and McConchie J. November 2017. Preliminary assessment of the acid sulphate soils hazard in the Auckland region. New Zealand Geotechnical
Society

= Qur previous project experience in this area
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4) Pukaki Creek Potential to encounter and ability to manage the effects of contaminated soils on human health and the
Please now consider the entirety of environment.
the proposed option for the full extent
(including the new extent from Orrs

-1

Road to the western abutment of Potential to encounter and ability to manage the effects of groundwater on human health and the A1
Pukaki Bridge) environment.
Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater 0

or surface water.

Potential for the works to mobilise or place contamination within the project area -2

Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid

conditions
Risk to construction workers from soil or groundwater -1
Risk to the environment from the discharge of acid generating soils -2

My reasoning/justification for this is as follows:

Reasons / Comments

= Criteria: Potential to encounter and ability to manage the effects of contaminated soils on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area.

= Criteria: Potential to encounter and ability to manage the effects of groundwater on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area

= Criteria: Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater or surface
water.

— Unlikely to affect passive discharge
= Criteria: Potential for the works to mobilise or place contamination within the project area.

— Contaminated land is likely to be disturbed across most of SH20, other areas are less affected and cut to fill exercises
may result in contamination of currently clean areas

— Construction activities in close proximity to the jet fuel pipeline (WOSL) and/or liquid fuel pipeline (NZRCL) have potential
to realise significant environmental impacts if managed incorrectly. Works near these pipelines are likely to require
engagement of asset owners, and a potential obligation to undertake works consistent with 3" party requirements.

= Criteria: Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid conditions.
— Acid soils may present which could weaken concrete structures
= Criteria: Risk to construction workers from soil or groundwater.

— There is a likelihood shallow soil contamination will be encountered across the entire route due to the potential presence
of historical farm dumps and gully fills

= Criteria: Risk to the environment from the discharge of acid generating soils.
— Additional Pukaki Bridge construction and associated piling. Bridge improvements and piling along SH20B corridor

— Acid soils may be present, exposure of these to air during earthworks may result in acidic earthworks discharge and
acidification of groundwater resulting in longer term acid discharges to and from groundwater.

Notes:

Assumptions
= Excavations may extend in some locations to 1.5m below ground surface

= Bridge piles will require soil disturbance deeper than 1.5 m below ground surface

= PFAS are assumed to not be present in soil between Orrs Road and Pukaki Bridge; however, PFAS was identified as a contaminant of potential concern in the
Preliminary Site Investigation, so should be analysed for prior to bulk earthworks. The Potential to encounter and ability to manage the effects of contaminated soils on
human health and the environment criteria above will require revision, should PFAS be detected.

= Groundwater may be present in some locations at 2 m below ground surface.

Other Information relied upon
= A review of historical and current aerial photography available on Auckland Council Geomaps

= Roberts R. and McConchie J. November 2017. Preliminary assessment of the acid sulphate soils hazard in the Auckland region. New Zealand Geotechnical
Society

= Our previous project experience in this area
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5) Pukaki Creek Potential to encounter and ability to manage the effects of contaminated soils on human health and 2
Please now consider the entirety of the environment.
the proposed option for the full extent
(including the new extent from Orrs

Road to the western abutment of Potential to encounter and ability to manage the effects of groundwater on human health and the A1
Pukaki Bridge) environment.
Potential to influence ongoing passive discharge of contaminants from soil or groundwater to 0

groundwater or surface water.

Potential for the works to mobilise or place contamination within the project area -2

Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and 1
acid conditions

Risk to construction workers from soil or groundwater -1

Risk to the environment from the discharge of acid generating soils -2

My reasoning/justification for this is as follows:

Reasons / Comments

= Criteria: Potential to encounter and ability to manage the effects of contaminated soils on human health and the
environment.

— Contaminated land is likely to be disturbed across most of the 20Connect project area.

— Acquired residential properties along SH20 for RTC will require consideration of asbestos containing material in
residence construction and waste disposal to gardens

= Criteria: Potential to encounter and ability to manage the effects of groundwater on human health and the environment.
— Contaminated land is likely to be disturbed across most of the 20Connect project area

= Criteria: Potential to influence ongoing passive discharge of contaminants from soil or groundwater to groundwater or
surface water.

— Unlikely to affect passive discharge
= Criteria: Potential for the works to mobilise or place contamination within the project area.

— Contaminated land is likely to be disturbed across most of SH20, other areas are less affected and cut to fill exercises
may result in contamination of currently clean areas

— Construction activities in close proximity to the jet fuel pipeline (WOSL) and/or liquid fuel pipeline (NZRCL) have
potential to realise significant environmental impacts if managed incorrectly. Works near these pipelines are likely to
require engagement of asset owners, and a potential obligation to undertake works consistent with 3/ party
requirements.

= Criteria: Risk to concrete and plastic below ground from aggressive ground conditions such as solvents and acid
conditions.

— Acid soils may present which could weaken concrete structures
= Criteria: Risk to construction workers from soil or groundwater.

— There is a likelihood shallow soil contamination will be encountered across the entire route due to the potential
presence of historical farm dumps and gully fills

= Criteria: Risk to the environment from the discharge of acid generating soils.
— Additional Pukaki Bridge construction and associated piling. Bridge improvements and piling along SH20B corridor

— Acid soils may be present, exposure of these to air during earthworks may result in acidic earthworks discharge and
acidification of groundwater resulting in longer term acid discharges to and from groundwater.

Notes:

Assumptions
= Excavations may extend in some locations to 1.5m below ground surface

= Bridge piles will require soil disturbance deeper than 1.5 m below ground surface

= PFAS are assumed to not be present in soil between Orrs Road and Pukaki Bridge; however, PFAS was identified as a contaminant of potential concern in the
Preliminary Site Investigation, so should be analysed for prior to bulk earthworks. The Potential to encounter and ability to manage the effects of contaminated soils on
human health and the environment criteria above will require revision, should PFAS be detected.

= Groundwater may be present in some locations at 2 m below ground surface.

Other Information relied upon
= A review of historical and current aerial photography available on Auckland Council Geomaps

= Roberts R. and McConchie J. November 2017. Preliminary assessment of the acid sulphate soils hazard in the Auckland region. New Zealand Geotechnical
Society

= Qur previous project experience in this area
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Technical Note

To ] From I

Copy I Reference 501094 / BRS61946
P

Date 2018-12-04 (in?:gg':g this page) 23

Subject 20 Connect Short List Options: Multi-Criteria Analysis Scoring Sheet:

Freshwater Ecology

The following provides an assessment of the short-list options for the 20Connect Single Stage
Business Case (20Connect SSBC). The assessment details the considerations which have been
used to inform the assessment. This assessment is designed to contribute to the Multi-Criteria
Analysis (MCA) assessment which is being undertaken for the short-list options.

The source information assessed was based on desktop analysis only. The Freshwater Ecology
assessments were based on:

= The 20Connect long-list technical assessment undertaken by | Bicresearches
dated 19 September 2018

= The 20Connect short-list schematics (dated 12 Oct 2018) and the short-list options descriptions
document (dated 15 Oct 2018).

= The 20 Connect short list baseline envelope plan, sheets 1 -10 (dated 23 Oct 2018).

= Auckland Council GeoMaps with Natural Resources and Catchment and Hydrology overlays;
Google Maps; Google Earth; Auckland Unitary Plan E3, Lakes, rivers, streams and wetlands.

The options are outlined in the following table. The scores and assessments are outlined in the below
tables.

Option 1a SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20B - Pukaki Creek 4 lanes

Option 1b SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20 and SH20A - Pukaki Creek 4 lanes

Option 2a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 4 lanes

Option 2b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 4 lanes

Option 3a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 2 lanes

Option 3b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 2 lanes
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The Scoring Scale to be applied to the assessment below is the same as the Long List and is as follows:

-3 Significant Adverse/Un-mitigatable
-2 Significant Adverse

-1 Minor/Moderate Adverse

0 Neutral

1 Minor Positive

2 Moderate Positive

3 Significant Positive

Table 1  Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and I V- Sc-(Hons)
organisation) Bioresearches

Area of assessment Freshwater Ecology

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option onIy for the extent of Puhinui W&m;mmw
Interchange to Orrs Road (as per saconing from the lona lis
long list extent)

Criteria finsert-score}
M inc/iustification forthis i follows:
2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui

criteria and score that you gave to the | and the Airport)
RTC corridor between Puhinui
Interchange and the Airport as part of | yes
the Airport to Botany (A2B) Long List

assessment Noin-light of Laliti Link g .
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Criteria linsert-scorel]
M ina/iustificationf o fol :
3) 20Connect Road + RTC SH20B Streamworks. The
Please now consider the above two Extent, nature and
components cumulatively. Provide a degree of effects on
score for each criteria for both the freshwater aquatic
road and RTC components of this ecology, in particular
option for the whole option (but only on significant habitats -1
up to Orrs Road on SH20B) of indigenous fauna
and vegetation, and
opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Streamworks

No change from long list comments

Culvert extensions and stream crossings. Unless the
culvert extension is less than 30m, including the
length of the existing culvert, then the culvert
extension will be a discretionary activity. Each culvert
extension will need to be individually assessed on site
to determine the values of the habitats impacted, the
extent of the habitat loss and impacts on habitats.
Impacts include loss of habitat (aquatic and riparian),
loss of native fish and other fauna, sedimentation of
the downstream watercourse, loss of continuity
between upstream and downstream habitats. The
matters of discretion are listed in AUP E3.8. From
the desk top analysis impacts will be able to be
mitigated through minimizing the works area in aquatic
habitats, sediment control measures and clean water
diversions, replacement plantings of riparian
vegetation lost, fish recovery and/or passage.

4) Pukaki Creek Streamworks. The
Please now consider the entirety of Extent, nature and
the proposed option for the full extent degree of effects on
(including the new extent from Orrs freshwater aquatic
Road to the western abutment of ecology, in particular
Pukaki Bridge) on significant habitats -1

of indigenous fauna

and vegetation, and
opportunities for

ecological restoration
and enhancement

Project 501094 / BRS61946 File 20Connect MCA Enviro Short List Tech Note Freshwater Ecology - Dec18.docx 2018-12-04 Revision 0 Page 3



aurecon

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Streamworks

Streamworks and culvert extensions

Numerous sites with potential streamworks from
culvert extensions or bridge widening. Unless the
culvert extension is less than 30m, including the
length of the existing culvert, then the culvert
extension will be a discretionary activity. Each culvert
extension will need to be individually assessed on site
to determine the values of the habitats impacted, the
extent of the habitat loss and impacts on habitats.
Impacts include loss of habitat (aquatic and riparian),
loss of native fish and other fauna, sedimentation of
the downstream watercourse, loss of continuity
between upstream and downstream habitats. The
matters of discretion are listed in AUP E3.8. From
the desk top analysis impacts will be able to be
mitigated through minimizing the works area in aquatic
habitats, sediment control measures and clean water
diversions, replacement plantings of riparian
vegetation lost, fish recovery and/or passage.

No change from long list comments, plus

Criteria: West of Orrs Road- Works in wetlands
and culvert extensions.

Potentially five wetlands in impact boundary. Works in
wetlands have the potential to trigger E3; culvert
extensions also come under AUP E3. The wetland in
this area are impacted intermittent wetlands with likely
low quality aquatic habitats. They are unlikely to
support birds and highly unlikely to support fish.
Impacts include loss of habitat (wetland and riparian)
and loss of connectively. Adverse effects on the
habitats can be removal of crossings which created
the upstream wetlands, restoration of downstream
habitat either as a wetland or the more probable
intermittent stream. Riparian planting of the adjacent
downstream habitats.

Notes:

Assumptions
Under the AUP streamworks are usually non-complying or discretionary activity
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on significant habitats
of indigenous fauna
and vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Streamworks:

Crossing in/over Tararata Creek. The creek is over
5m wide at the crossing point with a band of
riparian vegetation on both banks. Either a culvert
or a bridge crossing will be required resulting in the
loss of riparian vegetation, and disturbance or loss
of aquatic habitat. None of the habitats have SEA
overlays, and the quality will need to be assessed
during a site visit. Effects can be mitigated with
fish recovery, and weed removal, restoration and
enhancement of the adjacent riparian zone.

4) 20Connect Road + RTC SH20B Streamworks. The
Please now consider the above three Extent, nature and
components cumulatively. Provide a degree of effects on
score for each criteria for both the freshwater aquatic
road and RTC components of this ecology, in particular
option for the whole option. on significant habitats -1

of indigenous fauna
and vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Streamworks

No change from long list comments

Culvert extensions and stream crossings. Unless the
culvert extension is less than 30m, including the
length of the existing culvert, then the culvert
extension will be a discretionary activity. Each
culvert extension will need to be individually
assessed on site to determine the values of the
habitats impacted, the extent of the habitat loss
and impacts on habitats. Impacts include loss of
habitat (aquatic and riparian), loss of native fish
and other fauna, sedimentation of the downstream
watercourse, loss of continuity between upstream
and downstream habitats. The matters of
discretion are listed in AUP E3.8. From the desk
top analysis impacts will be able to be mitigated
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through minimizing the works area in aquatic
habitats, sediment control measures and clean
water diversions, replacement plantings of riparian
vegetation lost, fish recovery and/or passage.

5) Pukaki Creek

Please now consider the entirety of Extent, nature and
the proposed option for the full extent degree of effects on
(including the new extent from Orrs freshwater aquatic
Road to the western abutment of ecology, in particular

Pukaki Bridge)

Streamworks. The

on significant habitats -1
of indigenous fauna
and vegetation, and

opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Streamworks

Culvert extensions and stream crossings. Unless the
culvert extension is less than 30m, including the
length of the existing culvert, then the culvert
extension will be a discretionary activity. Each
culvert extension will need to be individually
assessed on site to determine the values of the
habitats impacted, the extent of the habitat loss
and impacts on habitats. Impacts include loss of
habitat (aquatic and riparian), loss of native fish
and other fauna, sedimentation of the downstream
watercourse, loss of continuity between upstream
and downstream habitats. The matters of
discretion are listed in AUP E3.8. From the desk
top analysis impacts will be able to be mitigated
through minimizing the works area in aquatic
habitats, sediment control measures and clean
water diversions, replacement plantings of riparian
vegetation lost, fish recovery and/or passage,

No change from long list comments, plus

West of Orrs Road- Works in wetlands and culvert
extensions.

Potentially five wetlands in impact boundary. Works in
wetlands have the potential to trigger E3; culvert
extensions also come under AUP E3. The wetland
in this area are impacted intermittent wetlands with
likely low quality aquatic habitats. They are
unlikely to support birds and highly unlikely to
support fish. Impacts include loss of habitat
(wetland and riparian) and loss of connectively.
Adverse effects on the habitats can be removal of
crossings which created the upstream wetlands,
restoration of downstream habitat either as a
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wetland or the more probable intermittent stream.
Riparian planting of the adjacent downstream
habitats

Notes:

Assumptions
Under the AUP streamworks are usually non-complying or discretionary activity
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Table 3 Multi Criteria Analysis Scoring Sheet

aurecon

Name of assessor (incl. qualifications and I \'-Sc.(Hons)
organisation) Bioresearches
Area of assessment Freshwater Ecology
Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:
1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option onIy for the extent of Puhinui NHWWMHWRWW
Interchange to Orrs Road (as per saconing from the lona lis
long list extent)
M inaliustification-forthis.i ollows:

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport as part of | Yes
the Airport to Botany (A2B) Long List
assassment No. in light of the additiona: Information. my scoring and
- )
'el asemnlg. I"G"' . ‘;'2. IB lgl' st assﬁ aslslmeE| lIt |;'as|
SH2OBshewldbe:
Criteri B ; !
M ina/iustification-forthis.i collows:
3) 20Connect Road + RTC SH20B Streamworks. The
Please now consider the above two Extent, nature and
components cumulatively. Provide a degree of effects on
score for each criteria for both the freshwater aquatic
road and RTC components of this ecology, in particular
option for the whole option (but only on significant habitats -1
up to Orrs Road on SH20B) of indigenous fauna
and vegetation, and
opportunities for
ecological restoration
and enhancement
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My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Streamworks
No change from long list comments

Culvert extensions and stream crossings. Unless the
culvert extension is less than 30m, including the
length of the existing culvert, then the culvert
extension will be a discretionary activity. Each culvert
extension will need to be individually assessed on site
to determine the values of the habitats impacted, the
extent of the habitat loss and impacts on habitats.
Impacts include loss of habitat (aquatic and riparian),
loss of native fish and other fauna, sedimentation of
the downstream watercourse, loss of continuity
between upstream and downstream habitats The
matters of discretion are listed in AUP E3.8. From
the desk top analysis impacts will be able to be
mitigated through minimizing the works area in aquatic
habitats, sediment control measures and clean water
diversions, replacement plantings of riparian
vegetation lost, fish recovery and/or passage.

4) Pukaki Creek Streamworks. The
Please now consider the entirety of Extent, nature and
the proposed option for the full extent degree of effects on
(including the new extent from Orrs freshwater aquatic
Road to the western abutment of ecology, in particular
Pukaki Bridge) on significant habitats -1

of indigenous fauna
and vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Streamworks

Culvert extensions and stream crossings. Unless the
culvert extension is less than 30m, including the
length of the existing culvert, then the culvert
extension will be a discretionary activity. Each
culvert extension will need to be individually
assessed on site to determine the values of the
habitats impacted, the extent of the habitat loss
and impacts on habitats. Impacts include loss of
habitat (aquatic and riparian), loss of native fish
and other fauna, sedimentation of the downstream
watercourse, loss of continuity between upstream
and downstream habitats. The matters of
discretion are listed in AUP E3.8. From the desk
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top analysis impacts will be able to be mitigated
through minimizing the works area in aquatic
habitats, sediment control measures and clean
water diversions, replacement plantings of riparian
vegetation lost, fish recovery and/or passage, No
change from long list comments, plus:

Criteria: West of Orrs Road- Works in wetlands
and culvert extensions.

Potentially five wetlands in impact boundary. Works in
wetlands have the potential to trigger E3; culvert
extensions also come under AUP E3. The wetland in
this area are impacted intermittent wetlands with likely
low quality aquatic habitats. They are unlikely to
support birds and highly unlikely to support fish.
Impacts include loss of habitat (wetland and riparian)
and loss of connectively. Adverse effects on the
habitats can be removal of crossings which created
the upstream wetlands, restoration of downstream
habitat either as a wetland or the more probable
intermittent stream. Riparian planting of the adjacent
downstream habitats

Notes:

Assumptions
Under the AUP streamworks are usually non-complying or discretionary activity
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Table 4 Multi Criteria Analysis Scoring Sheet
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Name of assessor (incl. qualifications and I V/-Sc.(Hons)

organisation) Bioresearches

Area of assessment Freshwater Ecology

Given the advancement of options from Long List, we have asked you to consider the option in four

stages as per the boxes below:

1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of

Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option onIy for the extent of Puhinui NHWWMHWRWW
Interchange to Orrs Road (as per saconing from the lona lis
long list extent)

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport via SH20 | yes
as part of the Airport to Botany (A2B)
Long List assessment. Note — the No-in-ight of the-additionakinformation—my-scorng-and
portion at Mangere Town Centre that msomng—ﬁom—the—A&B—long—hst—assessment—has
IS & Rew addiion Is assessed ehanged—-new consider the scorefor the RTC-along
separately below. This line item only SHQOB—sheuld—be—
refers to the segments of RTC i
directly adjacent SH20 and SH20A.
Criteri B ; !
M ina/iustification for-this i follows:
finsert-texi}
3) Rapid Transit Corridor Mangere Streamworks. The

Town Centre Extent, nature and
Please consider the new portion of degree of effects on
RTC not previously assessed freshwater aquatic
between Bader Driver (on SH20) and ecology, in particular -1
SH20A (via Mangere Town Centre) on significant habitats

of indigenous fauna

and vegetation, and

opportunities for

Project 501094 / BRS61946 File 20Connect MCA Enviro Short List Tech Note Freshwater Ecology - Dec18 docx 2018-12-04 Revision 0 Page 12



aurecon

ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

Crossing in/over Tararata Creek. The creek is over
5m wide at the crossing point with a band of
riparian vegetation on both banks. Either a culvert
or a bridge crossing will be required resulting in the
loss of riparian vegetation, and disturbance or loss
of aquatic habitat. None of the habitats have SEA
overlays, and the quality will need to be assessed
during a site visit. Effects can be mitigated with
fish recovery, and weed removal, restoration and
enhancement of the adjacent riparian zone.

4) 20Connect Road + RTC SH20B
Please now consider the above three
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option.

Streamworks. The
Extent, nature and
degree of effects on
freshwater aquatic
ecology, in particular
on significant habitats -1
of indigenous fauna
and vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Streamworks

No change from long list comments

Culvert extensions and stream crossings. Unless the
culvert extension is less than 30m, including the
length of the existing culvert, then the culvert
extension will be a discretionary activity. Each culvert
extension will need to be individually assessed on site
to determine the values of the habitats impacted, the
extent of the habitat loss and impacts on habitats.
Impacts include loss of habitat (aquatic and riparian),
loss of native fish and other fauna, sedimentation of
the downstream watercourse, loss of continuity
between upstream and downstream habitats. The
matters of discretion are listed in AUP E3.8. From
the desk top analysis impacts will be able to be
mitigated through minimizing the works area in aquatic
habitats, sediment control measures and clean water
diversions, replacement plantings of riparian
vegetation lost, fish recovery and/or passage.
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5) Pukaki Creek

Please now consider the entirety of Extent, nature and
the proposed option for the full extent degree of effects on
(including the new extent from Orrs freshwater aquatic
Road to the western abutment of ecology, in particular

Pukaki Bridge)

Streamworks. The

on significant habitats -1
of indigenous fauna
and vegetation, and

opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Streamworks

Culvert extensions and stream crossings. Unless the
culvert extension is less than 30m, including the
length of the existing culvert, then the culvert
extension will be a discretionary activity. Each culvert
extension will need to be individually assessed on site
to determine the values of the habitats impacted, the
extent of the habitat loss and impacts on habitats.
Impacts include loss of habitat (aquatic and riparian),
loss of native fish and other fauna, sedimentation of
the downstream watercourse, loss of continuity
between upstream and downstream habitats The
matters of discretion are listed in AUP E3.8. From
the desk top analysis impacts will be able to be
mitigated through minimizing the works area in aquatic
habitats, sediment control measures and clean water
diversions, replacement plantings of riparian
vegetation lost, fish recovery and/or passage.

No change from long list comments, plus

Criteria: West of Orrs Road- Works in wetlands
and culvert extensions.

Potentially five wetlands in impact boundary. Works in
wetlands have the potential to trigger E3; culvert
extensions also come under AUP E3. The wetland in
this area are impacted intermittent wetlands with likely
low quality aquatic habitats. They are unlikely to
support birds and highly unlikely to support fish.
Impacts include loss of habitat (wetland and riparian)
and loss of connectively. Adverse effects on the
habitats can be removal of crossings which created
the upstream wetlands, restoration of downstream
habitat either as a wetland or the more probable
intermittent stream. Riparian planting of the adjacent
downstream habitats.
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Notes:

Assumptions
Under the AUP streamworks are usually non-complying or discretionary activity
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Table 5 Multi Criteria Analysis Scoring Sheet

aurecon

Name of assessor (incl. qualifications and I \'-Sc.(Hons)

organisation) Bioresearches

Area of assessment Freshwater Ecology

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1) Puhinui Interchange to Orrs Road | | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option only for the extent of Puhinui | ng_in ight of the-additional-information. my-scoring-and
Interchange to Orrs Road (as per saconing from the lona lis
long list extent)

M inaliustification-forthis.i ollows:
finsert-texi}

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport as part of | yes
the Airport to Botany (A2B) Long List
assessment Hesisgntofthe addtiong information 4 scorng ans
Critesi g : ]
M ing/iustification for this i folows:
fHinserttoxt
3) 20Connect Road + RTC SH20B Streamworks. The
Please now consider the above two Extent, nature and
components cumulatively. Provide a degree of effects on
score for each criteria for both the freshwater aquatic
road and RTC components of this ecology, in particular -1
option for the whole option (but only on significant habitats
up to Orrs Road on SH20B) of indigenous fauna
and vegetation, and
opportunities for
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ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

Culvert extensions, bridge widening, stream
crossings

Culvert extensions and stream crossings. Unless the
culvert extension is less than 30m, including the
length of the existing culvert, then the culvert
extension will be a discretionary activity. Each culvert
extension will need to be individually assessed on site
to determine the values of the habitats impacted, the
extent of the habitat loss and impacts on habitats.
Impacts include loss of habitat (aquatic and riparian),
loss of native fish and other fauna, sedimentation of
the downstream watercourse, loss of continuity
between upstream and downstream habitats. The
matters of discretion are listed in AUP E3.8. From
the desk top analysis impacts will be able to be
mitigated through minimizing the works area in aquatic
habitats, sediment control measures and clean water
diversions, replacement plantings of riparian
vegetation lost, fish recovery and/or passage.

4) Pukaki Creek Streamworks. The
Please now consider the entirety of Extent, nature and
the proposed option for the full extent degree of effects on
(including the new extent from Orrs freshwater aquatic
Road to the western abutment of ecology, in particular
Pukaki Bridge) on significant habitats -1

of indigenous fauna
and vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Streamworks

Culvert extensions and stream crossings. Unless the
culvert extension is less than 30m, including the
length of the existing culvert, then the culvert
extension will be a discretionary activity. Each
culvert extension will need to be individually
assessed on site to determine the values of the
habitats impacted, the extent of the habitat loss
and impacts on habitats. Impacts include loss of
habitat (aquatic and riparian), loss of native fish
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and other fauna, sedimentation of the downstream
watercourse, loss of continuity between upstream
and downstream habitats. The matters of
discretion are listed in AUP E3.8. From the desk
top analysis impacts will be able to be mitigated
through minimizing the works area in aquatic
habitats, sediment control measures and clean
water diversions, replacement plantings of riparian
vegetation lost, fish recovery and/or passage, No
change from long list comments, plus

Criteria: West of Orrs Road- Works in wetlands
and culvert extensions.

Potentially five wetlands in impact boundary. Works in
wetlands have the potential to trigger E3; culvert
extensions also come under AUP E3. The wetland in
this area are impacted intermittent wetlands with likely
low quality aquatic habitats. They are unlikely to
support birds and highly unlikely to support fish.
Impacts include loss of habitat (wetland and riparian)
and loss of connectively. Adverse effects on the
habitats can be removal of crossings which created
the upstream wetlands, restoration of downstream
habitat either as a wetland or the more probable
intermittent stream. Riparian planting of the adjacent
downstream habitats.

Notes:

Assumptions
Under the AUP streamworks are usually non-complying or discretionary activity
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Table 6 Multi Criteria Analysis Scoring Sheet

aurecon

Name of assessor (incl. qualifications and Treffery Barnett, M.Sc.(Hons)
organisation) Bioresearches
Area of assessment Freshwater Ecology
Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:
1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option onIy for the extent of Puhinui NHWWMHWRWW
Interchange to Orrs Road (as per saconing from the lona lis
long list extent)
M inaliustification-forthis.i ollows:
finsert-texi}

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport via SH20 | yes
as part of the Airport to Botany (A2B)
Long List assessment. Note — the No-in-ight of the-additionakinformation—my-scorng-and
portion at Mangere Town Centre that msomng—ﬁom—the—A&B—long—hst—assessment—has
IS & Rew addiion Is assessed ehanged—-new consider the scorefor the RTC-along
separately below. This line item only SHQOB—sheuld—be—
refers to the segments of RTC i
directly adjacent SH20 and SH20A.
Criteri B ; !
M ina/iustification for-this i follows:
finsert-texi}
3) Rapid Transit Corridor Mangere Streamworks. The

Town Centre Extent, nature and
Please consider the new portion of degree of effects on
RTC not previously assessed freshwater aquatic
between Bader Driver (on SH20) and ecology, in particular -1
SH20A (via Mangere Town Centre) on significant habitats

of indigenous fauna

and vegetation, and

opportunities for
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ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

Crossing in/over Tararata Creek. The creek is over 5m
wide at the crossing point with a band of riparian
vegetation on both banks. Either a culvert or a bridge
crossing will be required resulting in the loss of
riparian vegetation, and disturbance or loss of aquatic
habitat. None of the habitats have SEA overlays, and
the quality will need to be assessed during a site visit.
Effects can be mitigated with fish recovery, and weed
removal, restoration and enhancement of the adjacent
riparian zone.

4) 20Connect Road + RTC SH20B Streamworks. The
Please now consider the above three Extent, nature and
components cumulatively. Provide a degree of effects on
score for each criteria for both the freshwater aquatic
road and RTC components of this ecology, in particular
option for the whole option. on significant habitats -1

of indigenous fauna
and vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Streamworks
No change from long list comments

Culvert extensions and stream crossings. Unless the
culvert extension is less than 30m, including the length of
the existing culvert, then the culvert extension will be a
discretionary activity. Each culvert extension will need to
be individually assessed on site to determine the values
of the habitats impacted, the extent of the habitat loss and
impacts on habitats. Impacts include loss of habitat
(aquatic and riparian), loss of native fish and other fauna,
sedimentation of the downstream watercourse, loss of
continuity between upstream and downstream habitats.
The matters of discretion are listed in AUP E3.8. From
the desk top analysis impacts will be able to be mitigated
through minimizing the works area in aquatic habitats,
sediment control measures and clean water diversions,
replacement plantings of riparian vegetation lost, fish
recovery and/or passage.
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5) Pukaki Creek Streamworks. The
Please now consider the entirety of Extent, nature and
the proposed option for the full extent degree of effects on
(including the new extent from Orrs freshwater aquatic
Road to the western abutment of ecology, in particular
Pukaki Bridge) on significant habitats -1

of indigenous fauna
and vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Streamworks

Culvert extensions and stream crossings. Unless the
culvert extension is less than 30m, including the
length of the existing culvert, then the culvert
extension will be a discretionary activity. Each
culvert extension will need to be individually
assessed on site to determine the values of the
habitats impacted, the extent of the habitat loss
and impacts on habitats. Impacts include loss of
habitat (aquatic and riparian), loss of native fish
and other fauna, sedimentation of the downstream
watercourse, loss of continuity between upstream
and downstream habitats. The matters of
discretion are listed in AUP E3.8. From the desk
top analysis impacts will be able to be mitigated
through minimizing the works area in aquatic
habitats, sediment control measures and clean
water diversions, replacement plantings of riparian
vegetation lost, fish recovery and/or passage, No
change from long list comments, plus

Criteria: West of Orrs Road- Works in wetlands
and culvert extensions.

Potentially five wetlands in impact boundary. Works in
wetlands have the potential to trigger E3; culvert
extensions also come under AUP E3. The wetland in
this area are impacted intermittent wetlands with likely
low quality aquatic habitats. They are unlikely to
support birds and highly unlikely to support fish.
Impacts include loss of habitat (wetland and riparian)
and loss of connectively. Adverse effects on the
habitats can be removal of crossings which created
the upstream wetlands, restoration of downstream
habitat either as a wetland or the more probable
intermittent stream. Riparian planting of the adjacent
downstream habitats.
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Notes:

Assumptions
Under the AUP streamworks are usually non-complying or discretionary activity
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Technical Note

To ] From I

Copy I Reference 501094 / BRS61946
P

Date 2018-10-31 (in?:gg':g this page) 25

Subject 20 Connect Short List Options: Multi-Criteria Analysis Scoring Sheet:

Marine Ecology

The following provides an assessment of the short-list options for the 20Connect Single Stage
Business Case (20Connect SSBC). The assessment details the considerations which have been
used to inform the assessment. This assessment is designed to contribute to the Multi-Criteria
Analysis (MCA) assessment which is being undertaken for the short-list options.

The source information assessed was based on desktop analysis only. The Marine Ecology
assessments were based on:

= The 20Connect long-list technical assessment undertaken by | Bicresearches
dated 19 September 2018

= The 20Connect short-list schematics (dated 12 Oct 2018) and the short-list options descriptions
document (dated 15 Oct 2018).

= The 20 Connect short list baseline envelope plan, sheets 1 -10 (dated 23 Oct 2018).

Auckland Council GeoMaps with Natural Resources overlay; Google Maps; Google Earth.

The options are outlined in the following table. The scores and assessments are outlined in the below
tables.

Option 1a SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20B - Pukaki Creek 4 lanes

Option 1b SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20 and SH20A - Pukaki Creek 4 lanes

Option 2a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 4 lanes

Option 2b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 4 lanes

Option 3a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 2 lanes

Option 3b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 2 lanes
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The Scoring Scale to be applied to the assessment below is the same as the Long List and is as follows:

-3 Significant Adverse/Un-mitigatable
-2 Significant Adverse

-1 Minor/Moderate Adverse

0 Neutral

1 Minor Positive

2 Moderate Positive

3 Significant Positive

Table1 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and I V/-Sc.(Hons)
organisation) Bioresearches
Area of assessment Marine Ecology

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this

option only for the extent of Puhinui T - . . .
Interchange to Orrs Road (as per rA 8 e |t|s|‘|al iformation. iy sseung-and‘
long list extent) Ao =;;; “g_ ||| E“"' the Iengﬁllstlal sspessl et llt hae el hanged-+

M inafiustification-forthis olows:
finsorttoxt}

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport as part of | Yes
the Airport to Botany (A2B) Long List

assessment No—inlight of i Jditionatink G .
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M ina/iustification for_this. is.as follows:

finserttext}

3) 20Connect Road + RTC SH20B Extent, nature and
Please now consider the above two degree of effects on
components cumulatively. Provide a marine ecology, in
score for each criteria for both the particular on
road and RTC components of this significant habitats of 1
option for the whole option (but only indigenous fauna and
up to Orrs Road on SH20B) vegetation, and

opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Potential for works in the CMA or SEA
Marine

SEA-M1 at Mangere Inlet, works in the vicinity. SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of
significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance.

SEA-M2 works in Waokauri Creek east of Campana
Road. SEA is in reference to high quality and
complex habitats for plant and animal
communities, including in the upper reaches
significant area of mangroves with batchelor’s
button meadows on the fringe in places. Banded
rail, fernbird and marsh crake. The quality of
habitats and presence/absence of threatened bird
species will need to be determined by on site
assessment. Impacts will dominantly be
construction impacts rather than operational and
include loss of habitat, disturbance of rare or
endangered birds, with the highest impacts
specifically during the breeding season, which can
be mitigated by the timing of the work.
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4) Pukaki Creek Extent, nature and -1
Please now consider the entirety of degree of effects on
the proposed option for the full extent marine ecology, in
(including the new extent from Orrs particular on
Road to the western abutment of significant habitats of
Pukaki Bridge) indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:
Reasons / Comments

Criteria: Works in the CMA & SEA Marine

SEA-M1 at Mangere Inlet, works in the vicinity. SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of
significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. . Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance.

SEA-M2 works in Waokauri Creek east of Campana
Road. SEA is in reference to high quality and
complex habitats for plant and animal
communities, including in the upper reaches
significant area of mangroves with batchelor's
button meadows on the fringe in places. Banded
rail, fernbird and marsh crake. The quality of
habitats and presence/absence of threatened bird
species will need to be determined by on site
assessment. Impacts will dominantly be
construction impacts rather than operational and
include loss of habitat, disturbance of rare or
endangered birds, with the highest impacts
specifically during the breeding season, which can
be mitigated by the timing of the work.

SEA-M2 New structure over Pukaki Creek; plus
potential impact in CMA south-east of eastern
abutment of Pukaki Bridge.
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SEA in reference to high quality and complex
habitats for a variety of plant and animal
communities, included dense populations of
intertidal sand flat organisms, feeding grounds for
migratory and NZ endemic wading birds, including
threatened species. Mangrove habitats, coastal
salt marsh and coastal riparian area. Construction
effects have the potential for loss of habitat, both
within the CMA and in the coastal riparian area,
disturbance of at risk bird species, and increase in
sedimentation. The area will need to be assessed
on site to establish the quality of the habitat,
Effects can be mitigated with timing of works,
management, relocation of species, planting and
enhancement (weed, rubbish removal).

Notes:

Assumptions
Other Information relied upon
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Table 2 Multi Criteria Analysis Scoring Sheet

aurecon

Name of assessor (incl. qualifications and I V'-Sc.(Hons)
organisation) Bioresearches
Area of assessment Marine Ecology
Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:
1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option only for the extent of Puhinui | ng_in light of the additional information,-my-scering-and
Interchange to Orrs Road (as per Saconing from the lona lis
long list extent)
M ina/iustification-forthis.i collows:
finsorttoxt]

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport via SH20 | yes
as part of the Airport to Botany (A2B)
Long List assessment. Note — the No—inlight of the-additionatinformation—my-scoring-and
portion at Mangere Town Centre that | .5agoning from-the-A28 long ist assessmenthas
is a new addition is assessed changedt-nowconsiderthe scoreforthe RTCalong
separately below. This line item only | gu20B should-be-
refers to the segments of RTC
directly adjacent SH20 and SH20A.
critesi B ; }
M ina/iustification for this i ollows:
" ttoxd)
3) Rapid Transit Corridor Mangere Extent. nature and

;:;v;'s‘ecciztsri?ier the new portion of degree of effects on 0
RTC not previously assessed ma;;si::;g?gx’ in
between Bader Driver (on SH20) and - :
SH20A (via Mangere Town Centre) significant habitats of
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indigenous fauna and
vegetation, and
opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

— Route not in or near CMA

4) 20Connect Road + RTC SH20B Extent, nature and
Please now consider the above three degree of effects on
components cumulatively. Provide a marine ecology, in
score for each criteria for both the particular on
road and RTC components of this significant habitats of 1
option for the whole option. indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Potential for works in the CMA or SEA
Marine

SEA-M1 at Mangere Inlet, works in the vicinity. SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of
significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. . Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance.

SEA-M2 works in Waokauri Creek east of Campana
Road. SEA is in reference to high quality and
complex habitats for plant and animal
communities, including in the upper reaches
significant area of mangroves with batchelor’s
button meadows on the fringe in places. Banded
rail, fernbird and marsh crake. The quality of
habitats and presence/absence of threatened bird
species will need to be determined by on site

Project 501094 / BRS61946 File 20Connect MCA Enviro Short List Tech Note Marine Ecology - Dec18.docx 2018-10-31 Revision 0 Page 7



aurecon

assessment. Impacts will dominantly be
construction impacts rather than operational and
include loss of habitat, disturbance of rare or
endangered birds, with the highest impacts
specifically during the breeding season, which can
be mitigated by the timing of the work.

5) Pukaki Creek
Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of
Pukaki Bridge)

Extent, nature and -1
degree of effects on
marine ecology, in
particular on
significant habitats of
indigenous fauna and
vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Works in the CMA & SEA Marine

SEA-M1 at Mangere Inlet, works in the vicinity. SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of
significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance.

SEA-M2 works in Waokauri Creek east of Campana
Road. SEA is in reference to high quality and
complex habitats for plant and animal
communities, including in the upper reaches
significant area of mangroves with batchelor's
button meadows on the fringe in places. Banded
rail, fernbird and marsh crake. The quality of
habitats and presence/absence of threatened bird
species will need to be determined by on site
assessment. Impacts will dominantly be
construction impacts rather than operational and
include loss of habitat, disturbance of rare or
endangered birds, with the highest impacts
specifically during the breeding season, which can
be mitigated by the timing of the work.
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SEA-M2 New structure over Pukaki Creek; plus potential
impact in CMA south-east of eastern abutment of Pukaki
Bridge.

SEA in reference to high quality and complex
habitats for a variety of plant and animal
communities, included dense populations of
intertidal sand flat organisms, feeding grounds for
migratory and NZ endemic wading birds, including
threatened species. Mangrove habitats, coastal
salt marsh and coastal riparian area. Construction
effects have the potential for loss of habitat, both
within the CMA and in the coastal riparian area,
disturbance of at risk bird species, and increase in
sedimentation. The area will need to be assessed
on site to establish the quality of the habitat,
Effects can be mitigated with timing of works,
management, relocation of species, planting and
enhancement (weed, rubbish removal).

Notes:

Assumptions
Other Information relied upon
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Table 3 Multi Criteria Analysis Scoring Sheet

aurecon

Name of assessor (incl. qualifications and I \'-Sc.(Hons)
organisation) Bioresearches
Area of assessment Marine Ecology
Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:
1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option only for the extent of Puhinui | ng_in ight of the-additional-information. my-scoring-and
Interchange to Orrs Road (as per saconing from the lona lis
long list extent)
finserttoxt}

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport as part of | yes
the Airport to Botany (A2B) Long List
assessment Noinlight of the-additional-information—my-scoring-and
- .
|g| asamnlg. I"Q'“ the- 3. IE le"ng Het assF aslslmaﬁnxt Iglasl
SH20B-sheuld-be-
M ina/iustification for-this i follows:
finserttoxt}
3) 20Connect Road + RTC SH20B Extent, nature and
Please now consider the above two degree of effects on
components cumulatively. Provide a marine ecology, in
score for each criteria for both the particular on
road and RTC components of this significant habitats of A
option for the whole option (but only indigenous fauna and
up to Orrs Road on SH20B) vegetation, and
opportunities for
ecological restoration
and enhancement
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My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Potential for works in the CMA or SEA
Marine

SEA-M1 at Mangere Inlet, works in the vicinity SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of
significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. . Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance.

SEA-M2 works in Waokauri Creek east of Campana
Road. SEA is in reference to high quality and
complex habitats for plant and animal
communities, including in the upper reaches
significant area of mangroves with batchelor’s
button meadows on the fringe in places. Banded
rail, fernbird and marsh crake. The quality of
habitats and presence/absence of threatened bird
species will need to be determined by on site
assessment. Impacts will dominantly be
construction impacts rather than operational and
include loss of habitat, disturbance of rare or
endangered birds, with the highest impacts
specifically during the breeding season, which can
be mitigated by the timing of the work.

4) Pukaki Creek
Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of
Pukaki Bridge)

Extent, nature and
degree of effects on
marine ecology, in
particular on
significant habitats of
indigenous fauna and
vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments
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Criteria: Works in the CMA & SEA Marine

SEA-M1 at Mangere Inlet, works in the vicinity. SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of
significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance

SEA-M2 works in Waokauri Creek east of Campana
Road. SEA is in reference to high quality and
complex habitats for plant and animal
communities, including in the upper reaches
significant area of mangroves with batchelor's
button meadows on the fringe in places. Banded
rail, fernbird and marsh crake. The quality of
habitats and presence/absence of threatened bird
species will need to be determined by on site
assessment. Impacts will dominantly be
construction impacts rather than operational and
include loss of habitat, disturbance of rare or
endangered birds, with the highest impacts
specifically during the breeding season, which can
be mitigated by the timing of the work.

SEA-M2 New structure over Pukaki Creek; plus
potential impact in CMA south-east of eastern
abutment of Pukaki Bridge.

SEA in reference to high quality and complex
habitats for a variety of plant and animal
communities, included dense populations of
intertidal sand flat organisms, feeding grounds for
migratory and NZ endemic wading birds, including
threatened species. Mangrove habitats, coastal
salt marsh and coastal riparian area. Construction
effects have the potential for loss of habitat, both
within the CMA and in the coastal riparian area,
disturbance of at risk bird species, and increase in
sedimentation. The area will need to be assessed
on site to establish the quality of the habitat,
Effects can be mitigated with timing of works,
management, relocation of species, planting and
enhancement (weed, rubbish removal).
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Notes:

Assumptions
Other Information relied upon
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Table 4 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

I ' Sc.(Hons)

Bioresearches

Area of assessment

Marine Ecology

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option onIy for the extent of Puhinui NHWWMHWRWW
Interchange to Orrs Road (as per saconing from the lona lis
long list extent)
M inaliustification-forthis.i ollows:
finsert-texi}

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport via SH20 | yes
as part of the Airport to Botany (A2B)
Long List assessment. Note — the No-in-ight of the-additionakinformation—my-scorng-and
portion at Mangere Town Centre that msomng—ﬁom—the—A&B—long—hst—assessment—has
IS & Rew addiion Is assessed ehanged—-new consider the scorefor the RTC-along
separately below. This line item only SHQOB—sheuld—be—
refers to the segments of RTC i
directly adjacent SH20 and SH20A.
Criteri B ; !
M ina/iustification for-this i follows:
finsert-texi}
3) Rapid Transit Corridor Mangere Route not in / near 0

Town Centre CMA
Please consider the new portion of
RTC not previously assessed
between Bader Driver (on SH20) and | My reasoning/justification for this is as follows:
SH20A (via Mangere Town Centre) Reasons / Comments

= Criteria:

Route not in or near CMA
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4) 20Connect Road + RTC SH20B Extent, nature and
Please now consider the above three degree of effects on
components cumulatively. Provide a marine ecology, in
score for each criteria for both the particular on
road and RTC components of this significant habitats of 1
option for the whole option. indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Potential for works in the CMA or SEA
Marine

SEA-M1 at Mangere Inlet, works in the vicinity. SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of
significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. . Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance.

SEA-M2 works in Waokauri Creek east of Campana
Road. SEA is in reference to high quality and
complex habitats for plant and animal
communities, including in the upper reaches
significant area of mangroves with batchelor’s
button meadows on the fringe in places. Banded
rail, fernbird and marsh crake. The quality of
habitats and presence/absence of threatened bird
species will need to be determined by on site
assessment. Impacts will dominantly be
construction impacts rather than operational and
include loss of habitat, disturbance of rare or
endangered birds, with the highest impacts
specifically during the breeding season, which can
be mitigated by the timing of the work.

5) Pukaki Creek Extent, nature and -1
Please now consider the entirety of degree of effects on
the proposed option for the full extent marine ecology, in
(including the new extent from Orrs particular on
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Road to the western abutment of significant habitats of
Pukaki Bridge) indigenous fauna and
vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Works in the CMA & SEA Marine

SEA-M1 at Mangere Inlet, works in the vicinity. SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of
significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. . Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance.

SEA-M2 works in Waokauri Creek east of Campana
Road. SEA is in reference to high quality and
complex habitats for plant and animal
communities, including in the upper reaches
significant area of mangroves with batchelor’s
button meadows on the fringe in places. Banded
rail, fernbird and marsh crake. The quality of
habitats and presence/absence of threatened bird
species will need to be determined by on site
assessment. Impacts will dominantly be
construction impacts rather than operational and
include loss of habitat, disturbance of rare or
endangered birds, with the highest impacts
specifically during the breeding season, which can
be mitigated by the timing of the work..

SEA-M2 New structure over Pukaki Creek; plus
potential impact in CMA south-east of eastern
abutment of Pukaki Bridge.

SEA in reference to high quality and complex
habitats for a variety of plant and animal
communities, included dense populations of
intertidal sand flat organisms, feeding grounds for
migratory and NZ endemic wading birds, including
threatened species. Mangrove habitats, coastal
salt marsh and coastal riparian area. Construction
effects have the potential for loss of habitat, both
within the CMA and in the coastal riparian area,
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disturbance of at risk bird species, and increase in
sedimentation. The area will need to be assessed
on site to establish the quality of the habitat,
Effects can be mitigated with timing of works,
management, relocation of species, planting and
enhancement (weed, rubbish removal).

Notes:

Assumptions
Other Information relied upon
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Table 5 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

I .Sc.(Hons)

Bioresearches

aurecon

Area of assessment

Marine Ecology

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1) Puhinui Interchange to Orrs
Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | still stand by my reasoning and scoring of
the long list criteria (for the applicable extent)

Yes

M in/iustification for.this.is-as-follows:

finserttoxt}

2)

Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport as part of
the Airport to Botany (A2B) Long List
assessment

| confirm that | still stand by my reasoning and scoring of
the A2B long list criteria (for the RTC between Puhinui

and the Airport)

Yes

M ina/iustiication for this.is-as follows:

finsorttoxt]

3)

20Connect Road + RTC SH20B
Please now consider the above two
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option (but only
up to Orrs Road on SH20B)

Extent, nature and
degree of effects on
marine ecology, in
particular on
significant habitats of
indigenous fauna and
vegetation, and
opportunities for
ecological restoration
and enhancement
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My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Potential for works in the CMA or SEA

Marine

SEA-M1 at Mangere Inlet, works in the vicinity. SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of

significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. . Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance.

SEA-M2 works in Waokauri Creek east of Campana
Road. SEA is in reference to high quality and
complex habitats for plant and animal
communities, including in the upper reaches
significant area of mangroves with batchelor’s
button meadows on the fringe in places. Banded
rail, fernbird and marsh crake. The quality of
habitats and presence/absence of threatened bird
species will need to be determined by on site
assessment. Impacts will dominantly be
construction impacts rather than operational and
include loss of habitat, disturbance of rare or
endangered birds, with the highest impacts
specifically during the breeding season, which can
be mitigated by the timing of the work.

4) Pukaki Creek
Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of
Pukaki Bridge)

Extent, nature and
degree of effects on
marine ecology, in
particular on
significant habitats of
indigenous fauna and
vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments
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Criteria: Works in the CMA & SEA Marine

SEA-M1 at Mangere Inlet, works in the vicinity. SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of
significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. . Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance.

SEA-M2 works in Waokauri Creek east of Campana
Road. SEA is in reference to high quality and
complex habitats for plant and animal
communities, including in the upper reaches
significant area of mangroves with batchelor’s
button meadows on the fringe in places. Banded
rail, fernbird and marsh crake. The quality of
habitats and presence/absence of threatened bird
species will need to be determined by on site
assessment. Impacts will dominantly be
construction impacts rather than operational and
include loss of habitat, disturbance of rare or
endangered birds, with the highest impacts
specifically during the breeding season, which can
be mitigated by the timing of the work.

SEA-M2 New structure over Pukaki Creek; plus
potential impact in CMA south-east of eastern
abutment of Pukaki Bridge.

Notes:

Assumptions
Other Information relied upon
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Table 6 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

I ' Sc.(Hons)

Bioresearches

Area of assessment

Marine Ecology

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option onIy for the extent of Puhinui NHWWMHWRWW
Interchange to Orrs Road (as per saconing from the lona lis
long list extent)
M inaliustification-forthis.i ollows:
finsert-texi}

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport via SH20 | yes
as part of the Airport to Botany (A2B)
Long List assessment. Note — the No-in-ight of the-additionakinformation—my-scorng-and
portion at Mangere Town Centre that msomng—ﬁom—the—A&B—long—hst—assessment—has
IS & Rew addiion Is assessed ehanged—-new consider the scorefor the RTC-along
separately below. This line item only SHQOB—sheuld—be—
refers to the segments of RTC i
directly adjacent SH20 and SH20A.
Criteri B ; !
M ina/iustification for-this i follows:
finsert-texi}
3) Rapid Transit Corridor Mangere Route not in / near 0
Town Centre CMA
Please consider the new portion of
RTC not previously assessed
between Bader Driver (on SH20) and | My reasoning/justification for this is as follows:
SH20A (via Mangere Town Centre) Reasons / Comments
Criteria:
= Route not in or near CMA
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4) 20Connect Road + RTC SH20B Extent, nature and
Please now consider the above three degree of effects on
components cumulatively. Provide a marine ecology, in
score for each criteria for both the particular on
road and RTC components of this significant habitats of 1
option for the whole option. indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Potential for works in the CMA or SEA
Marine

SEA-M1 at Mangere Inlet, works in the vicinity. SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of
significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance

SEA-M2 works in Waokauri Creek east of Campana
Road. . Potential for loss of intertidal habitat,
mangroves and organisms with works. Will require on
site assessment of significance.

5) Pukaki Creek Extent, nature and -1
Please now consider the entirety of degree of effects on
the proposed option for the full extent marine ecology, in
(including the new extent from Orrs particular on
Road to the western abutment of significant habitats of
Pukaki Bridge) indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement

My reasoning/justification for this is as follows:
Reasons / Comments

Criteria: Works in the CMA & SEA Marine
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SEA-M1 at Mangere Inlet, works in the vicinity. SEA
adjacent to bridge towards Mangere Inlet is identified
as a feeding ground for thousands of international
migratory and New Zealand endemic wading birds
and a variety of other coastal bird species, including a
number of threatened species. Impacts of works will
be general disturbance to wading birds. Potential for
loss of intertidal habitat, mangroves and organisms
with works. Will require on site assessment of
significance.

SEA-M2 near Walmsley Road offramp (Tararata
Creek), works in the vicinity. . Potential for loss of
intertidal habitat, mangroves and organisms with
works. Will require on site assessment of significance.

SEA-M2 works in Waokauri Creek east of Campana
Road. SEA is in reference to high quality and
complex habitats for plant and animal
communities, including in the upper reaches
significant area of mangroves with batchelor's
button meadows on the fringe in places. Banded
rail, fernbird and marsh crake. The quality of
habitats and presence/absence of threatened bird
species will need to be determined by on site
assessment. Impacts will dominantly be
construction impacts rather than operational and
include loss of habitat, disturbance of rare or
endangered birds, with the highest impacts
specifically during the breeding season, which can
be mitigated by the timing of the work.

SEA-M2 New structure over Pukaki Creek; plus
potential impact in CMA south-east of eastern
abutment of Pukaki Bridge.

SEA in reference to high quality and complex
habitats for a variety of plant and animal
communities, included dense populations of
intertidal sand flat organisms, feeding grounds for
migratory and NZ endemic wading birds, including
threatened species. Mangrove habitats, coastal
salt marsh and coastal riparian area. Construction
effects have the potential for loss of habitat, both
within the CMA and in the coastal riparian area,
disturbance of at risk bird species, and increase in
sedimentation. The area will need to be assessed
on site to establish the quality of the habitat,
Effects can be mitigated with timing of works,
management, relocation of species, planting and
enhancement (weed, rubbish removal).
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Notes:

Assumptions
Other Information relied upon
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Technical Note

To I From I
Copy I Reference 501094 / BRS61946
Date 2018-10-31 e ispage) 20

20 Connect Short List Options: Multi-Criteria Analysis Scoring Sheet:

Subject Terrestrial Ecology

The following provides an assessment of the short-list options for the 20Connect Single Stage
Business Case (20Connect SSBC). The assessment details the considerations which have been
used to inform the assessment. This assessment is designed to contribute to the Multi-Criteria
Analysis (MCA) assessment which is being undertaken for the short-list options.

The source information assessed was based on desktop analysis only. The Marine Ecology
assessments were based on:

= The 20Connect long-list technical assessment undertaken by | Bioresearches dated
19 September 2018

= The 20Connect short-list schematics (dated 12 Oct 2018) and the short-list options descriptions
document (dated 15 Oct 2018).

= The 20 Connect short list baseline envelope plan, sheets 1 -10 (dated 23 Oct 2018).

= Auckland Council GeoMaps with Natural Resources overlays; Google Maps; Google Earth.

The options are outlined in the following table. The scores and assessments are outlined in the below
tables.

Option 1a SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20B - Pukaki Creek 4 lanes

Option 1b SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20 and SH20A - Pukaki Creek 4 lanes

Option 2a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 4 lanes

Option 2b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 4 lanes

Option 3a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 2 lanes

Option 3b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 2 lanes
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The Scoring Scale to be applied to the assessment below is the same as the Long List and is as follows:

-3 Significant Adverse/Un-mitigatable
-2 Significant Adverse

-1 Minor/Moderate Adverse

0 Neutral

1 Minor Positive

2 Moderate Positive

3 Significant Positive

Table 1  Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and I V-Sc.(Hons)
organisation)

Area of assessment Terrestrial Ecology

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1) Puhinui Interchange to Orrs Road | confirm that | still stand by the reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option only for the extent of Puhinui No-in-light of the-additionalinformation—my-scoring-and
Interchange to Orrs Road (as per sacaning from the lona lis
long list extent)

Criteria finsertscore]
M ina/iustification-forthis.i collows:
finsert-text}
2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui

criteria and score that you gave to the | and the Airport)
RTC corridor between Puhinui
Interchange and the Airport as part of | yes
the Airport to Botany (A2B) Long List

assessment No—inlicht of t! iditi Link 4 .
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Sriterd f !

M ina/iustification for_this. is.as follows:

Extent, nature and
3) 20Connect Road + RTC SH20B degree of effects on

Please now consider the above two terrestrial ecology, in

components cumulatively. Provide a ] .p.artlcular on

score for each criteria for both the significant habitats of

road and RTC components of this indigenous fauna and

option for the whole option (but only vegetation, and -1
up to Orrs Road on SH20B) opportunities for

ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

Upper tributaries of Waokauri Creek with contiguous
vegetation linking with extensive riparian vegetation of
SEA Marine 2 areas.ie. contiguous habitat that would
be severed and reduced. Could be mitigated,
however, by post-construction replanting, pre-
construction mitigation — refer below.

SEA terrestrial in vicinity and south of Cavendish
Drive ramps. Areas of established vegetation and/or
weedy scrub and /or debris that may support
protected herpetofauna - will need to be assessed at
detailed design & works in an SEA via field survey.

Areas of established vegetation and/or weedy scrub
and /or debris that may support protected
herpetofauna will need to be assessed at detailed
design via field survey. e.g. at Memorial Gardens and
Tararata Creek.

Banded rail and other coastal birds use the terrestrial /
marine interface — known presence of banded rail in
Mangere Inlet, potential in the other areas of the CMA.
Mitigated by timing to avoid breeding season for
banded rail and other at-risk birds to protect eggs and
juveniles, pre-construction survey and lizard
management plan to ensure adverse effects on any
protected herpetofauna are minimised; replacement
planting for loss of indigenous vegetation for habitat
loss.

Notable tree

4) Pukaki Creek Extent, nature and -1
degree of effects on
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Please now consider the entirety of terrestrial ecology, in
the proposed option for the full extent particular on
(including the new extent from Orrs significant habitats of
Road to the western abutment of indigenous fauna and
Pukaki Bridge) vegetation, and

opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

No change from No.3 above as the new extent from
Orrs Road to the western abutment of Pukaki Bridge
has no no significant terrestrial habitats and/or values
— heavily modified farmland.

Notes:

Assumptions
Other Information relied upon
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Technical Note

Table 2 Multi Criteria Analysis Scoring Sheet

aurecon

Name of assessor (incl. qualifications and I V)-Sc.(Hons)
organisation)
Area of assessment Terrestrial Ecology
Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:
1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | yes
the long list is still applicable to this
option only for the extent of Puhinui No-inlight of the-additional-information—my-scering-and
Interchange to Orrs Road (as per sasoning from-the lona lis
long list extent) i
M ina/iustification-forthis.i ollows:
firserttexd}

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport via SH20 | Yes
as part of the Airport to Botany (A2B)
Long List assessment. Note — the MW
portion at Mangere Town Centre that ;easomng—#om—the—AéB—long—hst—assessment—has
is a new addition is assessed changed_l-now considerthe-score-forthe RTC alone
separately below. This line item only
refers to the segments of RTC
directly adjacent SH20 and SH20A.
M inaiustification-for-this cotows:
3) Rapid Transit Corridor Mangere Extent, nature and
Town Centre degree of effects on
Please consider the new portion of terrestrial ecology, in -1
RTC not previously assessed particular on
between Bader Driver (on SH20) and significant habitats of
SH20A (via Mangere Town Centre) indigenous fauna and
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vegetation, and
opportunities for
ecological restoration
and enhancement.

Reasons / Comments

Areas of continuous established vegetation that may
support protected herpetofauna in the crossing at
Tarata Creek - will need to be assessed at detailed
design via field survey. Mitigated by a lizard
management plant to ensure adverse effects on any
protected herpetofauna are minimised, replacement
planting for loss of any indigenous vegetation.

4) 20Connect Road + RTC SH20B Extent, nature and
Please now consider the above three degree of effects on
components cumulatively. Provide a terrestrial ecology, in
score for each criteria for both the particular on
road and RTC components of this significant habitats of 1
option for the whole option. indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

Upper tributaries of Waokauri Creek with contiguous
vegetation linking with extensive riparian vegetation of
SEA Marine 2 areas.ie. contiguous habitat that would
be severed and reduced. Could be mitigated,
however, by post-construction replanting, pre-
construction mitigation — refer below.

SEA terrestrial in vicinity and south of Cavendish
Drive ramps. Areas of established vegetation and/or
weedy scrub and /or debris that may support
protected herpetofauna - will need to be assessed at
detailed design & works in an SEA via field survey.

Areas of established vegetation and/or weedy scrub
and /or debris that may support protected
herpetofauna will need to be assessed at detailed
design via field survey. e.g. at Memorial Gardens and
Tararata Creek.

Banded rail and other coastal birds use the terrestrial /
marine interface — known presence of banded rail in
Mangere Inlet, potential in the other areas of the CMA.
Mitigated by timing to avoid breeding season for
banded rail and other at-risk birds to protect eggs and
juveniles, pre-construction survey and lizard
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management plan to ensure adverse effects on any
protected herpetofauna are minimised; replacement
planting for loss of indigenous vegetation for habitat
loss.

Notable tree

5) Pukaki Creek Extent, nature and
Please now consider the entirety of degree of effects on
the proposed option for the full extent terrestrial ecology, in
(including the new extent from Orrs particular on
Road to the western abutment of significant habitats of 1
Pukaki Bridge) indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

No change from No. 4 above as the new extent from Orrs
Road to the western abutment of Pukaki Bridge has no no
significant terrestrial habitats and/or values — heavily
modified farmland.
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Table 3 Multi Criteria Analysis Scoring Sheet

aurecon

Name of assessor (incl. qualifications and Graham Don M.Sc.(Hons)
organisation)
Area of assessment Terrestrial Ecology
Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:
1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option only for the extent of Puhinui | ng_in ikt of the additional information,-my-scoring-and
Interchange to Orrs Road (as per Saconing from the lona lis
long list extent)
M ina/iustification-forthis.i collows:
finserttoxt}

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport as part of | yes
the Airport to Botany (A2B) Long List
assessment Noinlight of the-additionalinformationmy scoring-and
] .
'al assmnlg' I"Q'“ e 3. IB Is“ng Het assﬁaslslmaﬁnxt |;|as|
SHEEE-showlde:
M ina/iustification for this i ollows:
finserttoxt}
3) 20Connect Road + RTC SH20B Extent, nature and
Please now consider the above two degree of effects on
components cumulatively. Provide a terrestrial ecology, in
score for each criteria for both the particular on
road and RTC components of this significant habitats of A
option for the whole option (but only indigenous fauna and
up to Orrs Road on SH20B) vegetation, and
opportunities for
ecological restoration
and enhancement.
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My reasoning/justification for this is as follows:

Reasons / Comments

Reasons / Comments

Criteria:

Upper tributaries of Waokauri Creek with contiguous
vegetation linking with extensive riparian vegetation of
SEA Marine 2 areas.ie. contiguous habitat that would
be severed and reduced. Could be mitigated,
however, by post-construction replanting, pre-
construction mitigation — refer below.

SEA terrestrial in vicinity and south of Cavendish
Drive ramps. Areas of established vegetation and/or
weedy scrub and /or debris that may support
protected herpetofauna - will need to be assessed at
detailed design & works in an SEA via field survey.

Areas of established vegetation and/or weedy scrub
and /or debris that may support protected
herpetofauna will need to be assessed at detailed
design via field survey. e.g. at Memorial Gardens and
Tararata Creek.

Banded rail and other coastal birds use the terrestrial /
marine interface — known presence of banded rail in
Mangere Inlet, potential in the other areas of the CMA.
Mitigated by timing to avoid breeding season for
banded rail and other at-risk birds to protect eggs and
juveniles, pre-construction survey and lizard
management plan to ensure adverse effects on any
protected herpetofauna are minimised; replacement
planting for loss of indigenous vegetation for habitat

loss.

4) Pukaki Creek Extent, nature and
Please now consider the entirety of degree of effects on
the proposed option for the full extent terrestrial ecology, in
(including the new extent from Orrs particular on
Road to the western abutment of significant habitats of 1
Pukaki Bridge) indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

No change from No.3 above as the new extent from Orrs
Road to the western abutment of Pukaki Bridge has no no
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significant terrestrial habitats and/or values — heavily
modified farmland.

Notes:

Assumptions
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Table 4 Multi Criteria Analysis Scoring Sheet

aurecon

Name of assessor (incl. qualifications and I V)-Sc.(Hons)
organisation)
Area of assessment Terrestrial Ecology
Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:
1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
Option Only for the extent of Puhinui Ne—m—“ght—ef—the—addmmlfeﬂm—my—seeﬂﬂg—aﬂd
Interchange to Orrs Road (as per Saconing from the lona lis
long list extent) i
M ina/iustification-forthis.i collows:
finsorttoxt]

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport via SH20 | yes
as part of the Airport to Botany (A2B)
Long List assessment. Note — the No-inlight of the-additional-information—my-scoring-and
portion at Mangere Town Centre that roasoning-from-the-A2B long list assessment has
Is @ new addition is assessed ehangedtnow-consider the-seore-for the RTC-along
separately below. This line item only | 208 should be:
refers to the segments of RTC ]
directly adjacent SH20 and SH20A.
critesi B ; }
M ina/iustification for this i ollows:
finsorttoxt]
3) Rapid Transit Corridor Mangere Extent, nature and
Town Centre degree of effects on
Please consider the new portion of terrestrial ecology, in
RTC not previously assessed particular on
between Bader Driver (on SH20) and significant habitats of -1
SH20A (via Mangere Town Centre) indigenous fauna and
vegetation, and
opportunities for
ecological restoration
and enhancement.
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My reasoning/justification for this is as follows:

Reasons / Comments

Areas of continuous established vegetation that may
support protected herpetofauna in the crossing at
Tarata Creek - will need to be assessed at detailed
design via field survey. Mitigated by a lizard
management plant to ensure adverse effects on any
protected herpetofauna are minimised, replacement
planting for loss of any indigenous vegetation.

4) 20Connect Road + RTC SH20B Extent, nature and
Please now consider the above three degree of effects on
components cumulatively. Provide a terrestrial ecology, in
score for each criteria for both the particular on
road and RTC components of this significant habitats of 1
option for the whole option. indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

Upper tributaries of Waokauri Creek with contiguous
vegetation linking with extensive riparian vegetation of
SEA Marine 2 areas.ie. contiguous habitat that would
be severed and reduced. Could be mitigated,
however, by post-construction replanting, pre-
construction mitigation — refer below.

SEA terrestrial in vicinity and south of Cavendish
Drive ramps. Areas of established vegetation and/or
weedy scrub and /or debris that may support
protected herpetofauna - will need to be assessed at
detailed design & works in an SEA via field survey.

Areas of established vegetation and/or weedy scrub
and /or debris that may support protected
herpetofauna will need to be assessed at detailed
design via field survey. e.g. at Memorial Gardens and
Tararata Creek.

Banded rail and other coastal birds use the terrestrial /
marine interface — known presence of banded rail in
Mangere Inlet, potential in the other areas of the CMA.
Mitigated by timing to avoid breeding season for
banded rail and other at-risk birds to protect eggs and
juveniles, pre-construction survey and lizard
management plan to ensure adverse effects on any
protected herpetofauna are minimised; replacement
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planting for loss of indigenous vegetation for habitat

loss.

5) Pukaki Creek Extent, nature and
Please now consider the entirety of degree of effects on
the proposed option for the full extent terrestrial ecology, in
(including the new extent from Orrs particular on
Road to the western abutment of significant habitats of 1
Pukaki Bridge) indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

No change from No.4 above as the new extent from Orrs
Road to the western abutment of Pukaki Bridge has no no
significant terrestrial habitats and/or values — heavily
modified farmland.

Notes:

Assumptions
Other Information relied upon
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Table 5 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

I - Sc.(Hons)

aurecon

Area of assessment

Terrestrial Ecology

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1) Puhinui Interchange to Orrs
Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | still stand by my reasoning and scoring of
the long list criteria (for the applicable extent)

Yes

M ina/iustification.for.this.ie-as followe:

Please now consider the above two
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option (but only
up to Orrs Road on SH20B)

finsert-text}

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui

Interchange and the Airport as part of | yes

the Airport to Botany (A2B) Long List

assessment Noinlight of the-additionalinformationmy scoring-and

. .
'al assmnlg' I"Q'“ the- 3. IB ls“ng Het assﬁaslsllnaRn:Ft Islasl
SH20B-sheuld-be:
M ina/iustification for this i ollows:
" ttoxd)
3) 20Connect Road + RTC SH20B Extent, nature and

degree of effects on
terrestrial ecology, in
particular on
significant habitats of
indigenous fauna and
vegetation, and
opportunities for
ecological restoration
and enhancement.
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My reasoning/justification for this is as follows:

Reasons / Comments

Reasons / Comments

Criteria:

Upper tributaries of Waokauri Creek with contiguous
vegetation linking with extensive riparian vegetation of
SEA Marine 2 areas.ie. contiguous habitat that would
be severed and reduced. Could be mitigated,
however, by post-construction replanting, pre-
construction mitigation — refer below.

SEA terrestrial in vicinity and south of Cavendish
Drive ramps. Areas of established vegetation and/or
weedy scrub and /or debris that may support
protected herpetofauna - will need to be assessed at
detailed design & works in an SEA via field survey.

Areas of established vegetation and/or weedy scrub
and /or debris that may support protected
herpetofauna will need to be assessed at detailed
design via field survey. e.g. at Memorial Gardens and
Tararata Creek.

Banded rail and other coastal birds use the terrestrial /
marine interface — known presence of banded rail in
Mangere Inlet, potential in the other areas of the CMA.
Mitigated by timing to avoid breeding season for
banded rail and other at-risk birds to protect eggs and
juveniles, pre-construction survey and lizard
management plan to ensure adverse effects on any
protected herpetofauna are minimised; replacement
planting for loss of indigenous vegetation for habitat

loss.

4) Pukaki Creek Extent, nature and
Please now consider the entirety of degree of effects on
the proposed option for the full extent terrestrial ecology, in
(including the new extent from Orrs particular on
Road to the western abutment of significant habitats of 1
Pukaki Bridge) indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:
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No change from No.3 above as the new extent from Orrs
Road to the western abutment of Pukaki Bridge has no no
significant terrestrial habitats and/or values — heavily
modified farmland.

Notes:

Assumptions

Other Information relied upon
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Table 6 Multi Criteria Analysis Scoring Sheet

aurecon

Name of assessor (incl. qualifications and I Sc-(Hons)
organisation)
Area of assessment Terrestrial Ecology
Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:
1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | Yes
the long list is still applicable to this
option onIy for the extent of Puhinui NHWWMHWRWW
Interchange to Orrs Road (as per saconing from the lona lis
long list extent)
M inaliustification-forthis.i ollows:
finsert-texi}

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport via SH20 | yes
as part of the Airport to Botany (A2B)
Long List assessment. Note — the No-in-ight of the-additionakinformation—my-scorng-and
portion at Mangere Town Centre that msomng—ﬁom—the—A&B—long—hst—assessment—has
IS & Rew addiion Is assessed ehanged—-new consider the scorefor the RTC-along
separately below. This line item only SHQOB—sheuld—be—
refers to the segments of RTC i
directly adjacent SH20 and SH20A.
Criteri B ; !
M ina/iustification for-this i follows:
finsert-texi}
3) Rapid Transit Corridor Mangere Extent, nature and
Town Centre degree of effects on
Please consider the new portion of terrestrial ecology, in
RTC not previously assessed particular on
between Bader Driver (on SH20) and significant habitats of i
SH20A (via Mangere Town Centre) indigenous fauna and
vegetation, and
opportunities for
ecological restoration
and enhancement.
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My reasoning/justification for this is as follows:

Reasons / Comments

Areas of continuous established vegetation that may
support protected herpetofauna in the crossing at Tarata
Creek - will need to be assessed at detailed design via
field survey. Mitigated by a lizard management plant to
ensure adverse effects on any protected herpetofauna are
minimised, replacement planting for loss of any
indigenous vegetation..

4) 20Connect Road + RTC SH20B Extent, nature and
Please now consider the above three degree of effects on
components cumulatively. Provide a terrestrial ecology, in
score for each criteria for both the particular on
road and RTC components of this significant habitats of 1
option for the whole option. indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

Reasons / Comments

Criteria:

Upper tributaries of Waokauri Creek with contiguous
vegetation linking with extensive riparian vegetation of
SEA Marine 2 areas.ie. contiguous habitat that would
be severed and reduced. Could be mitigated,
however, by post-construction replanting, pre-
construction mitigation — refer below.

SEA terrestrial in vicinity and south of Cavendish
Drive ramps. Areas of established vegetation and/or
weedy scrub and /or debris that may support
protected herpetofauna - will need to be assessed at
detailed design & works in an SEA via field survey.

Areas of established vegetation and/or weedy scrub
and /or debris that may support protected
herpetofauna will need to be assessed at detailed
design via field survey. e.g. at Memorial Gardens and
Tararata Creek.

Banded rail and other coastal birds use the terrestrial /
marine interface — known presence of banded rail in
Mangere Inlet, potential in the other areas of the CMA.
Mitigated by timing to avoid breeding season for
banded rail and other at-risk birds to protect eggs and
juveniles, pre-construction survey and lizard
management plan to ensure adverse effects on any
protected herpetofauna are minimised; replacement
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planting for loss of indigenous vegetation for habitat

loss.

5) Pukaki Creek Extent, nature and
Please now consider the entirety of degree of effects on
the proposed option for the full extent terrestrial ecology, in
(including the new extent from Orrs particular on
Road to the western abutment of significant habitats of 1
Pukaki Bridge) indigenous fauna and

vegetation, and
opportunities for
ecological restoration
and enhancement.

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria:

No change from No.4 above as the new extent from Orrs
Road to the western abutment of Pukaki Bridge has no no
significant terrestrial habitats and/or values — heavily
modified farmland.

Notes:

Assumptions

Other Information relied upon
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To I From I
Copy I Reference 20181171/ 501094
P
Date 2018-10-28 (in?:gg':g this page) 20
Subject 20 Connect Short List Options: Multi-Criteria Analysis Scoring Sheet: Acoustics

The following provides an assessment of the short-list options for the 20Connect Single Stage
Business Case (20Connect SSBC). The assessment details the considerations which have been
used to inform the assessment. This assessment is designed to contribute to the Multi-Criteria
Analysis (MCA) assessment which is being undertaken for the short-list options.

The source information assessed was based on desktop analysis only. The noise and vibration
assessments were based on:

The 20Connect long-list technical assessment undertaken by | (Aurecon) dated 3

September 2018

The 20Connect short-list schematics (dated 12 Oct 2018) and the short-list options descriptions
document (dated 17 Oct 2018).

New Zealand Standard 6806:2010 Acoustics — Road-traffic noise — New and altered roads

New Zealand Standard 6803:1999 Acoustics — Construction Noise

Auckland Unitary Plan — Operative in Part (updated 26 October 2018) (AUP)

MDA noise level measurements for trams and light rail, and assumed noise levels for electric buses

The options are outlined in the following table. The scores and assessments are outlined in the below
tables.

Option 1a SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20B - Pukaki Creek 4 lanes

Option 1b SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20 and SH20A - Pukaki Creek 4 lanes

Option 2a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 4 lanes

Option 2b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 4 lanes

Option 3a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 2 lanes

Option 3b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 2 lanes

Project 20181171 File 20Connect MCA Enviro Short List Tech Note Acoustics F NAL.docx 2018-10-28 Revision 0 Page 1



aurecon

The Scoring Scale to be applied to the assessment below is the same as the Long List and is as follows:
-3 Significant Adverse/Un-mitigatable

-2 Significant Adverse

-1 Minor/Moderate Adverse

0 Neutral

1 Minor Positive

2 Moderate Positive

3 Significant Positive

Table1 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and I (Varshall Day MEnVEng
organisation) Acoustics) MASNZ
Area of assessment Acoustics

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1) Puhinui Interchange to Orrs Road | confirm that | consider the reasoning and scoring of the
Please consider the additional detail long list criteria (for the applicable extent) suitable and
provided and confirm (or otherwise) have no alternative response
that your scoring and reasoning from
the long list is still applicable to this Yes
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent) Operational noise and vibration | -1 — Minor Adverse

Construction noise and vibration -1 — Minor Adverse

My reasoning/justification for this is as follows:

Operation of a new offline road next to Puhinui Road
provides opportunity to implement mitigation. The road
will be elevated; therefore road edge barriers will be
effective. As the Future Urban land is not currently
developed, mitigation is only required by the road noise
standard in a limited form, if at all, for PPFs that remain.
Most existing dwellings would be demolished to allow the
construction of the new road. Mitigation should be
considered for the Memorial Gardens.

Construction noise and vibration would need to be
assessed at the time of construction. Either the
designation area makes allowance for a construction
buffer to avoid any non-compliance, or there will likely be
some exceedance of noise criteria at times. However,
vibration should comply with the choice of appropriate
construction methodologies.
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2) Rapid Transit Corridor | confirm that | consider the reasoning and scoring of the
Please consider and confirm the A2B long list criteria (for the RTC between Puhinui and
criteria and score that you gave to the | the Airport) suitable and have no alternative response
RTC corridor between Puhinui
Interchange and the Airport as part of | Yes
the Airport to Botany (A2B) Long List
assessment

Operational noise and vibration 0 — Neutral

Construction noise and vibration -1 — Minor Adverse

My reasoning/justification for this is as follows:

The RTC would be implemented in the Light Industry
Zone. This zone does not contain PPFs (unless hotels or
similar may be operated). For that reason, | would class
the RTC as 0 — Neutral for operation.

Construction noise and vibration would need to be
assessed at the time of construction. Either, the
designation makes allowance for a construction buffer to
avoid any non-compliance, or, since the land is likely to
be developed by the time of project construction, it is
likely that noise criteria will be exceeded at times,
however, vibration criteria should comply with appropriate
choice of methodology.

3) 20Connect Road + RTC SH20B Operational noise and vibration 0 — Neutral
Please now consider the above two
components cumulatively. Provide a . ) o )
score for each criterion for both the Construction noise and vibration | -1 — Minor Adverse
road and RTC components of this
option for the whole option (but only
up to Orrs Road on SH20B)

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:
— Operational vibration will be negligible

— Operational noise effects will only affect PPFs that
existing (or have building consent). Most will be
demolished for the construction, or if they still
exist, can be mitigated. Elevated road means
barriers will be effective. Only limited PPFs in the
area. RTC in industrial zone.

— Overall, effects will be neutral due to lack of PPFs
or, if PPFs are in the area, the opportunity to
mitigate appropriately

Construction noise and vibration:

— Construction effects need to be assessed against
what exists at the time of construction. Since this is
unknown, it is likely that noise limits would be
exceeded at times (common for such large
infrastructure projects).
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— Option is to include a buffer in the designation to
ensure that no building can be built too close to the
actual alignment. — Risk reduction, but more land
will be taken.

— Construction vibration should be able to be
managed to comply with relevant limits. Again, a
buffer would ensure that there are no issues,
however, choice of methodology would generally
enable compliance.

4) Pukaki Creek
Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of
Pukaki Bridge)

Operational noise and vibration 0 — Neutral

Construction noise and vibration -1 — Minor Adverse

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— No additional PPFs or sensitive environments,
reasons as per above

Construction noise and vibration:

—  Works in the CMA — additional assessment and
potentially having to deal with piling in the CMA —
assessment of underwater noise of marine fauna —
however, still considered to be -1 only

— No additional receivers apart from CMA — reasons
as per above

Notes:

Assumptions

Strict application of NZS6806 — only existing or building consented PPFs are considered, no allowance for

future zoning
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Technical Note

Table 2 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and (Marshall Day MEnvEng
organisation) Acoustics) MASNZ
Area of assessment Acoustics

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1)

Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | consider the reasoning and scoring of the long
list criteria (for the applicable extent) suitable and have no
alternative response

Yes

Operational noise and vibration -1 — Minor Adverse

Construction noise and vibration | -1 — Minor Adverse

My reasoning/justification for this is as follows:

Operation of a new offline road next to Puhinui Road provides
opportunity to implement mitigation. The road will be elevated;
therefore road edge barriers will be effective. As the Future
Urban land is not currently developed, mitigation is only
required by the road noise standard in a limited form, if at all,
for PPFs that remain. Most existing dwellings would be
demolished to allow the construction of the new road.
Mitigation should be considered for the Memorial Gardens.
Construction noise and vibration will need to be assessed at
the time of construction. Either the designation area makes
allowance for a construction buffer to avoid any non-
compliance, or there would likely be some exceedance of
noise criteria at times. However, vibration should comply with
the choice of appropriate construction methodologies.

2) Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport via SH20
as part of the Airport to Botany (A2B)
Long List assessment. Note — the
portion at Mangere Town Centre that
is a new addition is assessed
separately below. This line item only

| confirm that | consider the reasoning and scoring of the A2B
long list criteria (for the RTC between Puhinui and the Airport)
suitable and have no alternative response

No
No, in light of the additional information, my scoring and

reasoning from the A2B long list assessment has changed. |
now consider the score for the RTC along SH20B should be:
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refers to the segments of RTC
directly adjacent SH20 and SH20A.

2
Moderate/significant
adverse

Operational noise and vibration

Construction noise and vibration -1 — Minor adverse

My reasoning/justification for this is as follows:
No change to construction noise and vibration.

Operational noise: Large number of PPFs. These are currently
protected by a bund along SH20. Both the bund and the first
row of houses would be demolished according to the plans.
Robertson Road School affected also. Barriers of significant
height would likely be required along SH20. Separation
distance will be less, and any double storey dwellings that are
currently well removed and somewhat shielded, would lose
that benefit (likely even with a barrier). Even more pronounced
with a SUP.

3)

Rapid Transit Corridor Mangere
Town Centre

Please consider the new portion of
RTC not previously assessed
between Bader Driver (on SH20) and
SH20A (via Mangere Town Centre)

Operational noise and vibration 0 — Neutral

Construction noise and vibration -1 — Minor adverse

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— No details on where RTC will go, but assumed in
middle of road. Traffic lanes may push out slightly —
unlikely to result in noticeable effects, and therefore
mitigation also unlikely to be required.

Construction noise and vibration:

— Construction methodology likely to be as for normal
road (or light rail) — unlikely to cause unusual
construction effects. Likely to have some exceedances
of noise criteria, and potentially some night time works
to avoid disruption to traffic.

4)

20Connect Road + RTC SH20B
Please now consider the above three
components cumulatively. Provide a
score for each criterion for both the
road and RTC components of this
option for the whole option.

Operational noise and vibration -1 — Moderate adverse

Construction noise and vibration -1 — Minor adverse

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— Significant effects adjacent to SH20, but lesser or no
effects adjacent to other parts of the project.
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— Can be mitigated, but may require extensive barriers
— Not all effects can be fully mitigated
Construction noise and vibration:

— Normal construction effects, some exceedance likely
but not unusual and can be dealt with through CNVMP
and similar mechanisms

5) Pukaki Creek Operational noise and vibration | -1 — Moderate adverse
Please now consider the entirety of
the proposed option for the full extent . . o .
(including the new extent from Orrs Construction noise and vibration -1 — Minor adverse
Road to the western abutment of
Pukaki Bridge)

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— No additional PPFs or sensitive environments, reasons
as per above

Construction noise and vibration:

—  Works in the CMA — additional assessment and
potentially having to deal with piling in the CMA —
assessment of underwater noise of marine fauna —
however, still considered to be -1 only

— No additional receivers apart from CMA — reasons as
per above

Notes:

Assumptions

Strict application of NZS6806 — only existing or building consented PPFs are considered, no allowance for
future zoning
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Table 3 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and (Marshall Day MEnvVEng
organisation) Acoustics) MASNZ
Area of assessment Acoustics

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1)

Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | consider the reasoning and scoring of the
long list criteria (for the applicable extent) suitable and
have no alternative response

Yes

Operational noise and vibration -1 — Minor Adverse

Construction noise and vibration | -1 — Minor Adverse

My reasoning/justification for this is as follows:

Widening of Puhinui Road provides opportunity to
implement mitigation if required. Some mitigation may be
compromised to due access to properties, use barrier
between widened road and service road. As the Future
Urban land is not currently developed, mitigation is only
required by the road noise standard in a limited form, if at
all, for PPFs that remain. Some existing dwellings would
be demolished to allow the construction of the widening.
Mitigation should be considered for the Memorial
Gardens.

Construction noise and vibration will need to be assessed
at the time of construction. Either, the designation area
makes allowance for a construction buffer to avoid any
non-compliance, or there would likely be some
exceedance of noise criteria at times. However, vibration
should comply with the choice of appropriate construction
methodologies.

2) Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport as part of
the Airport to Botany (A2B) Long List
assessment

| confirm that | consider the reasoning and scoring of the
A2B long list criteria (for the RTC between Puhinui and
the Airport) suitable and have no alternative response

Yes

Operational noise and vibration 0 — Neutral

Construction noise and vibration -1 — Minor Adverse

My reasoning/justification for this is as follows:
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The RTC would be implemented in the Light Industry
Zone. This zone does not contain PPFs (unless hotels or
similar may be operated). For that reason, | would class
the RTC as 0 — Neutral for operation. In addition, the SUP
provides further buffer to any potential PPF in the Light
Industrial zone.

Construction noise and vibration would need to be
assessed at the time of construction. Either the
designation makes allowance for a construction buffer to
avoid any non-compliance, or, since the land is likely to
be developed by the time of project construction, it is
likely that noise criteria would be exceeded at times,
however, vibration criteria should comply with appropriate
choice of methodology.

3) 20Connect Road + RTC SH20B Operational noise and vibration | -1 - Minor Adverse
Please now consider the above two
components cumulatively. Provide a . ) o )
score for each criterion for both the Construction noise and vibration | -1 — Minor Adverse
road and RTC components of this
option for the whole option (but only
up to Orrs Road on SH20B)

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:
— Operational vibration will be negligible

— Operational noise effects will only affect PPFs that
are existing (or have building consent). Some will
be demolished for the construction. Those that
remain can generally be mitigated by locating a
barrier between the widened road and the service
road. Some effects on existing PPFs.

Construction noise and vibration:

— Construction effects need to be assessed against
what exists at the time of construction. Since this is
unknown, it is likely that noise limits would be
exceeded at times (common for such large
infrastructure projects).

— Option is to include a buffer in the designation to
ensure that no building can be built too close to the
actual alignment. — Risk reduction, but more land
will be taken.

— Construction vibration should be able to be
managed to comply with relevant limits. Again, a
buffer would ensure that there are no issues,
however, choice of methodology will generally
enable compliance.

4) Pukaki Creek Operational noise and vibration -1 — Minor adverse
Please now consider the entirety of

the proposed option for the full extent . . o .
(including the new extent from Orrs Construction noise and vibration -1 — Minor adverse
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Road to the western abutment of
Pukaki Bridge) My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— No additional PPFs or sensitive environments,
reasons as per above

Construction noise and vibration:

—  Works in the CMA - additional assessment and
potentially having to deal with piling in the CMA —
assessment of underwater noise of marine fauna —
however, still considered to be -1 only

No additional receivers apart from CMA — reasons as per
above

Notes:

Assumptions

Strict application of NZS6806 — only existing or building consented PPFs are considered, no allowance for
future zoning
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Table 4 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and (Marshall Day MEnvVEng
organisation) Acoustics) MASNZ
Area of assessment Acoustics

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1)

Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | consider the reasoning and scoring of the long
list criteria (for the applicable extent) suitable and have no
alternative response

Yes

Operational noise and vibration -1 — Minor Adverse

Construction noise and vibration | -1 — Minor Adverse

My reasoning/justification for this is as follows:

Widening of Puhinui Road provides opportunity to implement
mitigation if required. Some mitigation may be compromised to
due access to properties, use barrier between widened road
and service road. As the Future Urban land is not currently
developed, mitigation is only required by the road noise
standard in a limited form, if at all, for PPFs that remain. Some
existing dwellings would be demolished to allow the
construction of the widening. Mitigation should be considered
for the Memorial Gardens.

The SUP will not generate operational noise.

Construction noise and vibration will need to be assessed at
the time of construction. Either the designation area makes
allowance for a construction buffer to avoid any non-
compliance, or there would likely be some exceedance of
noise criteria at times. However, vibration should comply with
the choice of appropriate construction methodologies.

2) Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport via SH20
as part of the Airport to Botany (A2B)
Long List assessment. Note — the
portion at Mangere Town Centre that
is a new addition is assessed
separately below. This line item only
refers to the segments of RTC
directly adjacent SH20 and SH20A.

| confirm that | consider the reasoning and scoring of the A2B
long list criteria (for the RTC between Puhinui and the Airport)
suitable and have no alternative response

No
No, in light of the additional information, my scoring and

reasoning from the A2B long list assessment has changed. |
now consider the score for the RTC along SH20B should be:

-2 — Moderate/significant

Operational noise and vibration adverse

Construction noise and vibration -1 — Minor adverse
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My reasoning/justification for this is as follows:
No change to construction noise and vibration.

Operational noise: Large number of PPFs. These are currently
protected by a bund along SH20. Both the bund and the first
row of houses would be demolished according to the plans.
Robertson Road School affected also. Barriers of significant
height would likely be required along SH20. Separation
distance will be less, and any double storey dwellings that are
currently well removed and somewhat shielded, would lose
that benefit (likely even with a barrier). Even more pronounced
with a SUP.

3)

Rapid Transit Corridor Mangere
Town Centre

Please consider the new portion of
RTC not previously assessed
between Bader Driver (on SH20) and
SH20A (via Mangere Town Centre)

Operational noise and vibration 0 — Neutral

Construction noise and vibration -1 — Minor adverse

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— No details on where RTC will go, but assumed in
middle of road. Traffic lanes may push out slightly —
unlikely to result in noticeable effects and therefore
mitigation also unlikely to be required.

Construction noise and vibration:

— Construction methodology likely to be as for normal
road (or light rail) — unlikely to cause unusual
construction effects. Likely to have some exceedances
of noise criteria, and potentially some night time works
to avoid disruption to traffic.

4)

20Connect Road + RTC SH20B
Please now consider the above three
components cumulatively. Provide a
score for each criterion for both the
road and RTC components of this
option for the whole option.

Operational noise and vibration -1 — Moderate adverse

Construction noise and vibration -1 — Minor adverse

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— Significant effects adjacent to SH20, but lesser or no
effects adjacent to other parts of the project.

— Can be mitigated, but may require extensive barriers
— Not all effects can be fully mitigated

Construction noise and vibration:
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— Normal construction effects, some exceedance likely
but not unusual and can be dealt with through CNVMP
and similar mechanisms

5) Pukaki Creek Operational noise and vibration | -1 — Moderate adverse
Please now consider the entirety of
the proposed option for the full extent . ) o .
(including the new extent from Orrs Construction noise and vibration -1 — Minor adverse
Road to the western abutment of
Pukaki Bridge)

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— No additional PPFs or sensitive environments, reasons
as per above

Construction noise and vibration:

—  Works in the CMA — additional assessment and
potentially having to deal with piling in the CMA —
assessment of underwater noise of marine fauna —
however, still considered to be -1 only

No additional receivers apart from CMA — reasons as per
above

Notes:

Assumptions

Strict application of NZS6806 — only existing or building consented PPFs are considered, no allowance for
future zoning
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Table 5 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and I (Varshall Day MEnvEng
organisation) Acoustics) MASNZ
Area of assessment Acoustics

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1) Puhinui Interchange to Orrs Road | confirm that | consider the reasoning and scoring of the
Please consider the additional detail long list criteria (for the applicable extent) suitable and
provided and confirm (or otherwise) have no alternative response
that your scoring and reasoning from
the long list is still applicable to this Yes
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent) Operational noise and vibration | -1 —Minor Adverse

Construction noise and vibration | -1 — Minor Adverse

My reasoning/justification for this is as follows:

Widening of Puhinui Road provides opportunity to
implement mitigation if required. Some mitigation may be
compromised to due access to properties, use barrier
between widened road and service road. As the Future
Urban land is not currently developed, mitigation is only
required by the road noise standard in a limited form, if at
all, for PPFs that remain. Some existing dwellings would
be demolished to allow the construction of the widening.
Mitigation should be considered for the Memorial
Gardens.

Construction noise and vibration would need to be
assessed at the time of construction. Either, the
designation area makes allowance for a construction
buffer to avoid any non-compliance, or there would likely
be some exceedance of noise criteria at times. However,
vibration should comply with the choice of appropriate
construction methodologies.

2) Rapid Transit Corridor | confirm that | consider the reasoning and scoring of the
Please consider and confirm the A2B long list criteria (for the RTC between Puhinui and
criteria and score that you gave to the | the Airport) suitable and have no alternative response
RTC corridor between Puhinui
Interchange and the Airport as part of | Yes
the Airport to Botany (A2B) Long List
assessment

Operational noise and vibration 0 — Neutral

Construction noise and vibration -1 — Minor Adverse

My reasoning/justification for this is as follows:
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The RTC would be implemented in the Light Industry
Zone. This zone does not contain PPFs (unless hotels or
similar may be operated). For that reason, | would class
the RTC as 0 — Neutral for operation. In addition, the SUP
provides further buffer to any potential PPF in the Light
Industrial zone.

Construction noise and vibration will need to be assessed
at the time of construction. Either, the designation makes
allowance for a construction buffer to avoid any non-
compliance, or, since the land is likely to be developed by
the time of project construction, it is likely that noise
criteria would be exceeded at times, however, vibration
criteria should comply with appropriate choice of
methodology.

3) 20Connect Road + RTC SH20B Operational noise and vibration | -1 - Minor Adverse
Please now consider the above two
components cumulatively. Provide a . ) o )
score for each criteria for both the Construction noise and vibration | -1 — Minor Adverse
road and RTC components of this
option for the whole option (but only
up to Orrs Road on SH20B)

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:
— Operational vibration will be negligible

— Operational noise effects will only affect PPFs that
are existing (or have building consent). Some will
be demolished for the construction. Those that
remain can generally be mitigated by locating a
barrier between the widened road and the service
road. Some effects on existing PPFs.

Construction noise and vibration:

— Construction effects need to be assessed against
what exists at the time of construction. Since this is
unknown, it is likely that noise limits would be
exceeded at times (common for such large
infrastructure projects).

— Option is to include a buffer in the designation to
ensure that no building can be built too close to the
actual alignment. — Risk reduction, but more land
will be taken.

— Construction vibration should be able to be
managed to comply with relevant limits. Again, a
buffer will ensure that there are no issues,
however, choice of methodology will generally
enable compliance.

4) Pukaki Creek Operational noise and vibration -1 — Minor adverse
Please now consider the entirety of

the proposed option for the full extent . . o .
(including the new extent from Orrs Construction noise and vibration -1 — Minor adverse
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Road to the western abutment of
Pukaki Bridge) My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— No additional PPFs or sensitive environments,
reasons as per above

Construction noise and vibration:

—  Works in the CMA - additional assessment and
potentially having to deal with piling in the CMA —
assessment of underwater noise of marine fauna —
however, still considered to be -1 only

No additional receivers apart from CMA — reasons as per
above

Notes:

Assumptions

Strict application of NZS6806 — only existing or building consented PPFs are considered, no allowance for
future zoning
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Table 6 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and (Marshall Day MEnvVEng
organisation) Acoustics) MASNZ
Area of assessment Acoustics

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1)

Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | consider the reasoning and scoring of the long
list criteria (for the applicable extent) suitable and have no
alternative response

Yes

Operational noise and vibration -1 — Minor Adverse

Construction noise and vibration | -1 — Minor Adverse

My reasoning/justification for this is as follows:

Widening of Puhinui Road provides opportunity to implement
mitigation if required. Some mitigation may be compromised {
due access to properties, use barrier between widened road
and service road. As the Future Urban land is not currently
developed, mitigation is only required by the road noise

existing dwellings would be demolished to allow the
construction of the widening. Mitigation should be considered
for the Memorial Gardens.

The SUP will not generate operational noise.

Construction noise and vibration will need to be assessed at
the time of construction. Either, the designation area makes
allowance for a construction buffer to avoid any non-
compliance, or there would likely be some exceedance of
noise criteria at times. However, vibration should comply with
the choice of appropriate construction methodologies.

standard in a limited form, if at all, for PPFs that remain. Somg

[o]

2) Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport via SH20
as part of the Airport to Botany (A2B)
Long List assessment. Note — the
portion at Mangere Town Centre that
is a new addition is assessed
separately below. This line item only
refers to the segments of RTC
directly adjacent SH20 and SH20A.

| confirm that | consider the reasoning and scoring of the A2B
long list criteria (for the RTC between Puhinui and the
Airport) suitable and have no alternative response

No
No, in light of the additional information, my scoring and

reasoning from the A2B long list assessment has changed. |
now consider the score for the RTC along SH20B should be:

-2 — Moderate/significant

Operational noise and vibration adverse

Construction noise and vibration -1 — Minor adverse
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My reasoning/justification for this is as follows:
No change to construction noise and vibration.

Operational noise: Large number of PPFs. These are
currently protected by a bund along SH20. Both the bund
and the first row of houses would be demolished according to
the plans. Robertson Road School affected also. Barriers of
significant height would likely be required along SH20.
Separation distance will be less, and any double storey
dwellings that are currently well removed and somewhat
shielded, would lose that benefit (likely even with a barrier).
Even more pronounced with a SUP.

3)

Rapid Transit Corridor Mangere
Town Centre

Please consider the new portion of
RTC not previously assessed
between Bader Driver (on SH20) and
SH20A (via Mangere Town Centre)

Operational noise and vibration 0 — Neutral

Construction noise and vibration -1 — Minor adverse

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— No details on where RTC will go, but assumed in
middle of road. Traffic lanes may push out slightly —
unlikely to result in noticeable effects and therefore
mitigation also unlikely to be required.

Construction noise and vibration:

— Construction methodology likely to be as for normal
road (or light rail) — unlikely to cause unusual
construction effects. Likely to have some
exceedances of noise criteria, and potentially some
night time works to avoid disruption to traffic.

4)

20Connect Road + RTC SH20B
Please now consider the above three
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option.

Operational noise and vibration -1 — Moderate adverse

Construction noise and vibration -1 — Minor adverse

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— Significant effects adjacent to SH20, but lesser or no
effects adjacent to other parts of the project.

— Can be mitigated, but may require extensive barriers
— Not all effects can be fully mitigated

Construction noise and vibration:
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— Normal construction effects, some exceedance likely
but not unusual and can be dealt with through
CNVMP and similar mechanisms

5) Pukaki Creek
Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of
Pukaki Bridge)

Operational noise and vibration -1 — Moderate adverse

Construction noise and vibration -1 — Minor adverse

My reasoning/justification for this is as follows:

Reasons / Comments

Operational noise and vibration:

— No additional PPFs or sensitive environments,
reasons as per above

Construction noise and vibration:

—  Works in the CMA — additional assessment and
potentially having to deal with piling in the CMA —
assessment of underwater noise of marine fauna —
however, still considered to be -1 only

No additional receivers apart from CMA — reasons as per
above

Notes:

Assumptions

Strict application of NZS6806 — only existing or building consented PPFs are considered, no allowance for

future zoning
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To I From I
Copy I Reference 501094
P
Date 2018-11-28 (mﬂ,?“‘f;':g hispage) 18
Subject 20 Connect Short List Options: Multi-Criteria Analysis Scoring Sheet: Social

The following provides an assessment of the short-list options for the 20Connect Single Stage
Business Case (20Connect SSBC). The assessment details the considerations which have been
used to inform the assessment. This assessment is designed to contribute to the Multi-Criteria
Analysis (MCA) assessment which is being undertaken for the short-list options.

The source information assessed was based on desktop analysis only. The social assessments were
based on:

The 20Connect long-list technical assessment undertaken by N 2

I dated 27 August 2018

The 20Connect short-list schematics (dated 12 Oct 2018) and the short-list options descriptions document

(dated 17 Oct 2018).

Environmental Context Maps (20Connect Single-Stage Business Case Part A: Strategic Context dated 13

August 2018).

Auckland Plan 2050 (accessed August 2018).

Southern Initiative (accessed August 2018).

The options are outlined in the following table. The scores and assessments are outlined in the below
tables.

Option 1a SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20B - Pukaki Creek 4 lanes

Option 1b SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20 and SH20A - Pukaki Creek 4 lanes

Option 2a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 4 lanes

Option 2b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 4 lanes

Option 3a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 2 lanes

Option 3b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 2 lanes
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The Scoring Scale to be applied to the assessment below is the same as the Long List and is as follows:
-3 Significant Adverse/Un-mitigatable

-2 Significant Adverse

-1 Minor/Moderate Adverse

0 Neutral

1 Minor Positive

2 Moderate Positive

3 Significant Positive

Table 1 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and I BF'an (Hons)
organisation) Consultant, Environment and Planning, Aurecon.

Area of assessment Social

| confirm that | still stand by my reasoning and scoring of

1) Puhinui Interchange to Orrs Road
the long list criteria (for the applicable extent)

Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

Yes

My reasoning/justification for this is as follows:

= The removal of the additional motorway lanes and
RTC along SH20 between the interchanges with
SH20A and SH20B does reduce the number of
properties/communities impacted but the potential
impacts along the other sections of SH20 and SH20B
still warrant the same scoring of -2 for Community
impact.

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui

Interchange and the Airport as part of | Yes

the Airport to Botany (A2B) Long List

assessment My reasoning/justification for this is as follows:

= The RTC will not have any additional adverse or
positive effects above what has been scored as part of
the long list options for A2B (where it scored a 1 for
Accessibility, -2 for Community, and -1 for Health and
Safety).
3) 20Connect Road + RTC SH20B Accessibility 2 (Moderate positive)
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Please now consider the above two
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option (but only
up to Orrs Road on SH20B)

-2 (Significant

Community adverse)

Health and safety -1 (Minor adverse)

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Accessibility

— Cumulatively, there would be more substantial
benefits for those lacking access to a private
vehicle with more opportunities to access
businesses, social infrastructure and the Airport
precinct.

Criteria: Community

— Given the road corridor and RTC alignments are
adjacent to each other, there will not be any more
significant or unmitigatable adverse effects above
what was scored for the long list assessment.

Criteria: Health and safety

— No change to long list scoring. It is not expected
that there be any significant additional adverse
effects as a result of the two projects occurring
adjacent to each other.

4) Pukaki Creek Accessibility 2 (Moderate positive)
Please now consider the entirety of
the proposed option for the full extent L
(including the new extent from Orrs Community -2 (Significant

Road to the western abutment of
Pukaki Bridge)

adverse)

Health and safety

-1 (Minor adverse)

My reasoning/justification for this is as follows:

No changes are proposed to the scoring as a result of
the inclusion of the section between Orrs Rd and the
Pukaki Creek bridge. This area lies within the Airport
complex is not widely accessed or use for any known
formal recreational or commercial purposes by the
general public. The Pukaki-Waiokauri Creek is
reserved for the exclusive use by Te Akitai and Te
Ahiwaru o Waiohua and is not known for recreational
fishing or boating access by the wider community.
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Notes:

Assumptions

The SUP along SH20 can largely be accommodated completely within the existing designation (including
construction footprint).

No community consultation information is available at the time of writing (which would help inform the
community aspirations and plans).

No specific surveys of the community have been undertaken to inform this short list assessment.
The assumed ‘study area’ for social effects is the area surrounding the SH20, SH20A and SH20B corridors.

Property impacts are being assessed separated by NZTA and AT appointed property advisors. This
technical note assesses social impacts only with high level commentary on potential economic and property
impacts with relation to social effects. Where the same land parcels are required for the State highway
works and the RTC, the land would be acquired for both components to avoid further property acquisition
from the same property owners.

Community profiling or social baseline has not been carried out for this short list assessment.
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Technical Note

Table 2 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

I EPlan (Hons)

Consultant, Environment and Planning, Aurecon.

Area of assessment

Social

Given the advancement of options from Long List, we have asked you to consider the option in four stages as
per the boxes below:

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport via SH20
as part of the Airport to Botany (A2B)
Long List assessment. Note — the
portion at Mangere Town Centre that
is a new addition is assessed
separately below. This line item only
refers to the segments of RTC
directly adjacent SH20 and SH20A.

1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | ves
the long list is still applicable to this
option only for the extent of Puhinui My reasoning/justification for this is as follows:
Interchange to Orrs Road (as per
long list extent) = The removal of the additional motorway lanes along
SH20 between the interchanges with SH20A and
SH20B does reduce the number of
properties/communities impacted but the potential
impacts along other sections of SH20 and SH20B still
warrant the same scoring of -2 for Community impact.
2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of

the A2B long list criteria (for the RTC between Puhinui
and the Airport)

No

In light of the additional information, my scoring and
reasoning from the A2B long list assessment has
changed. | now consider the score for the RTC along
SH20B should be:

Accessibility 1 (Minor positive)
Community -1 (Minor adverse)
Health and safety -1 (Minor adverse)

My reasoning/justification for this is as follows:

= The number of properties impacted (and potential
communities) by the RTC is likely to be significantly
less than in the long list assessment as a result of the
additional motorway lanes not being included in this
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option which leaves more space within the extent of
the designation for the RTC and SUP. This is likely to
have a reduced impact on the community which
borders SH20 and therefore the scoring for
Community has been lowered to -1.

3) Rapid Transit Corridor Mangere
Town Centre
Please consider the new portion of
RTC not previously assessed
between Bader Driver (on SH20) and
SH20A (via Mangere Town Centre)

Accessibility 2 (Moderate positive)
Community -2 (Significant
adverse)
Health and safety -1 (Minor adverse)

My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Accessibility

— There is currently only one motorway off-ramp
near the area to access the Mangere Town Centre
(from northbound lanes at Bader Drive off SH20A).
This RTC connection would provide a key public
transport link to the Mangere Town Centre which
does not currently exist which could provide
substantial benefits in terms of accessibility for the
Mangere community.

Criteria: Community

— Potential for direct property impacts along Bader
Drive and within the Mangere Town Centre which
would have adverse impacts on the community.
The potential impact relates to community
severance or sense of community following
property acquisition, the loss of services and
businesses, including potential alteration to the
operation and functionality of the Sir Douglas
Intermediate School.

Criteria: Health and safety

— Sensitive receivers along Bader Drive (including
residential and educational properties) may
experience adverse amenity (e.g. air quality, noise
and vibration) impacts during construction which
could be managed through Stakeholder and
Communication Plans and Construction
Management Plans.

4) 20Connect Road + RTC SH20B
Please now consider the above three
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option.

Accessibility 3 (Significant positive)

-2 (Significant

Community adverse)
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Health and safety -1 (Minor adverse)

My reasoning/justification for this is as follows:

The addition of the link to Mangere Town Centre
provides additional benefits in relation to accessibility
and connections to the City Centre LRT which is
greater than solely the RTC along SH20 where it does
provide a direct connection to a local town centre.

Likely to be additional property impacts including
sensitive receivers and local businesses at the
Mangere Town Centre which would see the
Community impact scored as -2.

5) Pukaki Creek Accessibility 3 (Significant positive)
Please now consider the entirety of
the proposed option for the full extent o
(including the new extent from Orrs Communit -2 (Significant
y adverse)
Road to the western abutment of
Pukaki Bridge)

Health and safety -1 (Minor adverse)

My reasoning/justification for this is as follows:

No changes are proposed to the scoring as a result of
the inclusion of the section between Orrs Rd and the
Pukaki Creek bridge. This area lies within the Airport
complex is not widely accessed or use for any known
formal recreational or commercial purposes by the
general public. The Pukaki-Waiokauri Creek is
reserved for the exclusive use by Te Akitai and Te
Ahiwaru o Waiohua and is not known for recreational
fishing or boating access by the wider community.

Notes:

Assumptions

The RTC and SUP along SH20 cannot be accommodated completely within the existing designation
(including construction footprint).

No community consultation information is available at the time of writing (which would help inform the
community aspirations and plans).

No specific surveys of the community have been undertaken to inform this short list assessment.
The assumed ‘study area’ for social effects is the area surrounding the SH20, SH20A and SH20B corridors.

Property impacts are being assessed separated by NZTA and AT appointed property advisors. This
technical note assesses social impacts only with high level commentary on potential economic and property
impacts with relation to social effects. Where the same land parcels are required for the State highway
works and the RTC, the land would be acquired for both components to avoid further property acquisition
from the same property owners.

Community profiling or social baseline has not been carried out for this short list assessment.
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Table 3 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and I BP'an (Hons)
organisation) Consultant, Environment and Planning, Aurecon.
Area of assessment Social
1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | No
the long list is still applicable to this
option only for the extent of Puhinui In light of the additional information, my scoring and
Interchange to Orrs Road (as per reasoning from the long list assessment has changed. |
long list extent) now consider the score for the Puhinui Interchange to
Orrs Road should be:
. -2 (Significant
Community adverse)
My reasoning/justification for this is as follows:
= Inclusion of motorway lanes along SH20 would require
property acquisition above that anticipated as part of
the long list assessment. This may have more
substantial adverse impacts on communities along the
SH20 corridor, in addition to the property impacts
along SH20B.

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui

Interchange and the Airport as part of | ves

the Airport to Botany (A2B) Long List

assessment My reasoning/justification for this is as follows:

= The RTC will not have any additional adverse or
positive effects above what has been scored as part of
the long list options for A2B (where it scored a 1 for
Accessibility, -2 for Community, and -1 for Health and
Safety).
3) 20Connect Road + RTC SH20B Accessibility 2 (Moderate positive)

Please now consider the above two

components cumulatively. Provide a L

score for each criteria for both the Community -2 (Significant

road and RTC components of this adverse)

option for the whole option (but only

up to Orrs Road on SH208B) Health and safety -1 (Minor adverse)
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My reasoning/justification for this is as follows:

Would score similarly to Option 1A. Connections to
properties along SH20B would still be provided but
there would be property impacts that may adversely
impact community aspirations and way of life.

4) Pukaki Creek Accessibility 2 (Moderate positive)
Please now consider the entirety of
the proposed option for the full extent o
(including the new extent from Orrs Community -2 (significant
Road to the western abutment of adverse)
Pukaki Bridge)

Health and safety -1 (minor adverse)

My reasoning/justification for this is as follows:

No changes are proposed to the scoring as a result of
the inclusion of the section between Orrs Rd and the
Pukaki Creek bridge. This area lies within the Airport
complex is not widely accessed or use for any known
formal recreational or commercial purposes by the
general public. The Pukaki-Waiokauri Creek is
reserved for the exclusive use by Te Akitai and Te
Ahiwaru o Waiohua and is not known for recreational
fishing or boating access by the wider community.

Notes:

Assumptions

The motorway lanes and SUP along SH20 cannot be accommodated completely within the existing
designation (including construction footprint).

No community consultation information is available at the time of writing (which would help inform the
community aspirations and plans).

No specific surveys of the community have been undertaken to inform this short list assessment.
The assumed ‘study area’ for social effects is the area surrounding the SH20, SH20A and SH20B corridors.

Property impacts are being assessed separated by NZTA and AT appointed property advisors. This
technical note assesses social impacts only with high level commentary on potential economic and property
impacts with relation to social effects. Where the same land parcels are required for the State highway
works and the RTC, the land would be acquired for both components to avoid further property acquisition
from the same property owners.

Community profiling or social baseline has not been carried out for this short list assessment.
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Table 4 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and I BFlan (Hons)
organisation) Consultant, Environment and Planning, Aurecon.
Area of assessment Social
1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | No
the long list is still applicable to this
option only for the extent of Puhinui In light of the additional information, my scoring and
Interchange to Orrs Road (as per reasoning from the long list assessment has changed. |
long list extent) now consider the score for the Puhinui Interchange to
Orrs Road should be:
. -2 (Significant
Community adverse)
My reasoning/justification for this is as follows:
= Inclusion of motorway lanes along SH20 would require
property acquisition above that anticipated as part of
the long list assessment. This may have more
substantial adverse impacts on communities along the
SH20 corridor, in addition to the property impacts
along SH20B.

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui

Interchange and the Airport via SH20 | ves

as part of the Airport to Botany (A2B)

Long List assessment. Note — the My reasoning/justification for this is as follows:

portion at Mangere Town Centre that

is a new addition is assessed = The RTC will not have any additional adverse or

separately below. This line item only positive effects above what has been scored as part of

refers to the segments of RTC the long list options for A2B (where it scored a 1 for

directly adjacent SH20 and SH20A. Accessibility, -2 for Community, and -1 for Health and
Safety).

3) Rapid Transit Corridor Mangere Accessibility 2 (Moderate positive)

Town Centre

Please consider the new portion of o

RTC not previously assessed Community -2 (Significant

between Bader Driver (on SH20) and adverse)

SH20A (via Mangere Town Centre)
Health and safety -1 (Minor adverse)
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My reasoning/justification for this is as follows:

Reasons / Comments

Criteria: Accessibility

— There is currently only one motorway off-ramp
near the area to access the Mangere Town Centre
(from northbound lanes at Bader Drive off SH20A).
This RTC connection would provide a key public
transport link to the Mangere Town Centre which
does not currently exist which could provide
substantial benefits in terms of accessibility for the
Mangere community.

Criteria: Community

— Potential for direct property impacts along Bader
Drive and within the Mangere Town Centre which
would have adverse impacts on the community.
The potential impact relates to community
severance or sense of community following
property acquisition, the loss of services and
businesses, including potential alteration to the
operation and functionality of the Sir Douglas
Intermediate School.

Criteria: Health and safety

— Sensitive receivers along Bader Drive (including
residential and educational properties) may
experience adverse amenity (e.g. air quality, noise
and vibration) impacts during construction which
could be managed through Stakeholder and
Communication Plans and Construction
Management Plans.

4) 20Connect Road + RTC SH20B Accessibility 3 (Significant positive)
Please now consider the above three
components cumulatively. Provide a o
score for each criteria for both the Community -2 (Significant
road and RTC components of this adverse)
option for the whole option.

Health and safety -1 (Minor adverse)

My reasoning/justification for this is as follows:

Reasons / Comments

The addition of the link to Mangere Town Centre
provides additional benefits in relation to accessibility
and connections to the City Centre LRT which is
greater than solely the RTC along SH20 where it does
provide a direct connection to a local town centre.

5) Pukaki Creek Accessibility 3 (Significant positive)
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Please now consider the entirety of
the proposed option for the full extent . -2 (Significant
(including the new extent from Orrs Community adverse)
Road to the western abutment of
Pukaki Bridge)

Health and safety -1 (Minor adverse)

My reasoning/justification for this is as follows:

No changes are proposed to the scoring as a result of
the inclusion of the section between Orrs Rd and the
Pukaki Creek bridge. This area lies within the Airport
complex is not widely accessed or use for any known
formal recreational or commercial purposes by the
general public. The Pukaki-Waiokauri Creek is
reserved for the exclusive use by Te Akitai and Te
Ahiwaru o Waiohua and is not known for recreational
fishing or boating access by the wider community.

Notes:

Assumptions

The motorway lanes, RTC and SUP along SH20 cannot be accommodated completely within the existing
designation (including construction footprint).

No community consultation information is available at the time of writing (which would help inform the
community aspirations and plans).

No specific surveys of the community have been undertaken to inform this short list assessment.
The assumed ‘study area’ for social effects is the area surrounding the SH20, SH20A and SH20B corridors.

Property impacts are being assessed separated by NZTA and AT appointed property advisors. This
technical note assesses social impacts only with high level commentary on potential economic and property
impacts with relation to social effects. Where the same land parcels are required for the State highway
works and the RTC, the land would be acquired for both components to avoid further property acquisition
from the same property owners.

Community profiling or social baseline has not been carried out for this short list assessment.
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Table 5 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and I BP'an (Hons)
organisation) Consultant, Environment and Planning, Aurecon.
Area of assessment Social

1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)
provided and confirm (or otherwise)
that your scoring and reasoning from | No
the long list is still applicable to this
option only for the extent of Puhinui In light of the additional information, my scoring and
Interchange to Orrs Road (as per reasoning from the long list assessment has changed. |
long list extent) now consider the score for the Puhinui Interchange to

Orrs Road should be:

. -2 (Significant
Community adverse)

My reasoning/justification for this is as follows:

= Inclusion of motorway lanes along SH20 between
SH20A and SH20B would require property acquisition
above that anticipated as part of the long list
assessment. This may have more substantial adverse
impacts on communities along the SH20 corridor, in
addition to the property impacts along SH20B.

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui

Interchange and the Airport as part of | ves

the Airport to Botany (A2B) Long List . i

assessment = The RTC will not have any additional adverse or
positive effects above what has been scored as part of
the long list options for A2B (where it scored a 1 for
Accessibility, -2 for Community, and -1 for Health and
Safety).

3) 20Connect Road + RTC SH20B Accessibility 2 (Moderate positive)

Please now consider the above two

components cumulatively. Provide a o

score for each criteria for both the Community -2 (Significant

road and RTC components of this adverse)

option for the whole option (but only

up to Orrs Road on SH20B) Health and safety -1 (Minor adverse)

My reasoning/justification for this is as follows:
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Would score similarly to Option 1A. Connections to
properties along SH20B would still be provided but
there would be property impacts that may adversely
impact community aspirations and way of life

4) Pukaki Creek Accessibility 2 (Moderate positive)
Please now consider the entirety of
the proposed option for the full extent o
(including the new extent from Orrs Community -2 (significant
Road to the western abutment of adverse)
Pukaki Bridge)

Health and safety -1 (minor adverse)

My reasoning/justification for this is as follows:

No changes are proposed to the scoring as a result of
the inclusion of the section between Orrs Rd and the
Pukaki Creek bridge. This area lies within the Airport
complex is not widely accessed or use for any known
formal recreational or commercial purposes by the
general public. The Pukaki-Waiokauri Creek is
reserved for the exclusive use by Te Akitai and Te
Ahiwaru o Waiohua and is not known for recreational
fishing or boating access by the wider community

Notes:

Assumptions

The motorway lanes and SUP along SH20 and SH20B cannot be accommodated completely within the
existing designation (including construction footprint).

No community consultation information is available at the time of writing (which would help inform the
community aspirations and plans).

No specific surveys of the community have been undertaken to inform this short list assessment.
The assumed ‘study area’ for social effects is the area surrounding the SH20, SH20A and SH20B corridors.

Property impacts are being assessed separated by NZTA and AT appointed property advisors. This
technical note assesses social impacts only with high level commentary on potential economic and property
impacts with relation to social effects. Where the same land parcels are required for the State highway
works and the RTC, the land would be acquired for both components to avoid further property acquisition
from the same property owners.

Community profiling or social baseline has not been carried out for this short list assessment.
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Table 6 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and I BFlan (Hons)
organisation) Consultant, Environment and Planning, Aurecon.
Area of assessment Social
1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent)

provided and confirm (or otherwise)
that your scoring and reasoning from | No
the long list is still applicable to this

option only for the extent of Puhinui In light of the additional information, my scoring and
Interchange to Orrs Road (as per reasoning from the long list assessment has changed. |
long list extent) now consider the score for the Puhinui Interchange to

Orrs Road should be:

-2 (Significant

Community adverse)

My reasoning/justification for this is as follows:

= Inclusion of motorway lanes along SH20 would require
property acquisition above that anticipated as part of
the long list assessment. This may have more
substantial adverse impacts on communities along the
SH20 corridor, in addition to the property impacts

along SH20B.
2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui

criteria and score that you gave to the | and the Airport)
RTC corridor between Puhinui
Interchange and the Airport via SH20 | yes
as part of the Airport to Botany (A2B) |~ _

Long List assessment. Note — the = The RTC will not have any additional adverse or

portion at Mangere Town Centre that positive effects above what has been scored as part of
is a new addition is assessed the long list options for A2B (where it scored a 1 for
separately below. This line item only Accessibility, -2 for Community, and -1 for Health and
refers to the segments of RTC Safety).

directly adjacent SH20 and SH20A.

3) Rapid Transit Corridor Mangere Accessibility 2 (Moderate positive)
Town Centre
Please consider the new portion of
RTC not previously assessed Communi -2 (Significant
between Bader Driver (on SH20) and vy adverse)
SH20A (via Mangere Town Centre)

Health and safety -1 (Minor adverse)

My reasoning/justification for this is as follows:
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Reasons / Comments

Criteria: Accessibility

— There is currently only one motorway off-ramp
near the area to access the Mangere Town Centre
(from northbound lanes at Bader Drive off SH20A).
This RTC connection would provide a key link to
the Mangere Town Centre which does not
currently exist which could provide substantial
benefits in terms of accessibility for the Mangere
community.

Criteria: Community

— Potential for direct property impacts along Bader
Drive and within the Mangere Town Centre which
would have adverse impacts on the community.
The potential impact relates to community
severance or sense of community following
property acquisition, the loss of services and
businesses, including potential alteration to the
operation and functionality of the Sir Douglas
Intermediate School.

Criteria: Health and safety

— Sensitive receivers along Bader Drive (including
residential and educational properties) may
experience adverse amenity (e.g. air quality, noise
and vibration) impacts during construction which
could be managed through Stakeholder and
Communication Plans and Construction
Management Plans.

4) 20Connect Road + RTC SH20B Accessibility 3 (Significant positive)
Please now consider the above three
components cumulatively. Provide a o
score for each criteria for both the Community -2 (Significant
road and RTC components of this adverse)
option for the whole option.

Health and safety -1 (Minor adverse)

My reasoning/justification for this is as follows:

Reasons / Comments

The addition of the link to Mangere Town Centre
provides additional benefits in relation to accessibility
and connections to the City Centre LRT which is
greater than solely the RTC along SH20 where it does
provide a direct connection to a local town centre.

5) Pukaki Creek Accessibility 3 (Significant positive)
Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
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Road to the western abutment of
Pukaki Bridge) . -2 (Significant
Community
adverse)
Health and safety -1 (Minor adverse)

My reasoning/justification for this is as follows:

No changes are proposed to the scoring as a result of
the inclusion of the section between Orrs Rd and the
Pukaki Creek bridge. This area lies within the Airport
complex is not widely accessed or use for any known
formal recreational or commercial purposes by the
general public. The Pukaki-Waiokauri Creek is
reserved for the exclusive use by Te Akitai and Te
Ahiwaru o Waiohua and is not known for recreational
fishing or boating access by the wider community.

Notes:

Assumptions

The motorway lanes, RTC and SUP along SH20 and SH20B cannot be accommodated completely within
the existing designation (including construction footprint).

No community consultation information is available at the time of writing (which would help inform the
community aspirations and plans).

No specific surveys of the community have been undertaken to inform this short list assessment.
The assumed ‘study area’ for social effects is the area surrounding the SH20, SH20A and SH20B corridors.

Property impacts are being assessed separated by NZTA and AT appointed property advisors. This
technical note assesses social impacts only with high level commentary on potential economic and property
impacts with relation to social effects. Where the same land parcels are required for the State highway
works and the RTC, the land would be acquired for both components to avoid further property acquisition
from the same property owners

Community profiling or social baseline has not been carried out for this short list assessment.
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Technical Note

To ] From I
Copy I Reference 501094
P
Date 2018-11-29 (mﬂ,?‘f:g tispage) 29
Subiect 20 Connect Short List Options: Multi-Criteria Analysis Scoring Sheet:
: Stormwater

The following provides an assessment of the short-list options for the 20Connect Single Stage
Business Case (20Connect SSBC). The assessment details the considerations which have been
used to inform the assessment. This assessment is designed to contribute to the Multi-Criteria
Analysis (MCA) assessment which is being undertaken for the short-list options.

The source information assessed was based on desktop analysis only. The Stormwater
assessments were based on:

The 20Connect long-list technical assessment undertaken by Aurecon dated 7 September 2018.

The 20Connect short-list schematics (dated 12 Oct 2018) and the short-list options descriptions
document (dated 17 Oct 2018).

Auckland Council GIS (dated October 2018) with associated street view records.
Stormwater Management Devices in the Auckland Region — Guideline Document GDO1.

Airport Access — Gap Analysis Report (Stormwater Section), 501094-4401-REP-JJ-0001, by
Aurecon (February 2018).

Google Earth Street View.

Schematic mark-ups of the options as received on the 05/10/2018, and continuously updated GA’s
received until the 05/11/2017.

The options are outlined in the following table. The scores and assessments are outlined in the below
tables.

Option 1a SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20B - Pukaki Creek 4 lanes

Option 1b SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20 and SH20A - Pukaki Creek 4 lanes

Option 2a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 4 lanes

Option 2b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 4 lanes

Option 3a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 2 lanes
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Option 3b

SH20B Online widening at grade connections - SH20 Widening - RTC on

SH20 and SH20A - Pukaki Creek 2 lanes

The Scoring Scale to be applied to the assessment below is the same as the Long List and is as
follows:

-3 Significant Adverse/Un-mitigatable

-2 Significant Adverse

-1 Minor/Moderate Adverse
0 Neutral

1 Minor Positive

2 Moderate Positive

3 Significant Positive

Table 1

Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

I 5Eng (Civi),

CPENng

Area of assessment

Stormwater and Treatment

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1)

Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | still stand by my reasoning and scoring of
the long list criteria (for the applicable extent)

Yes

2)

Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport as part of
the Airport to Botany (A2B) Long List
assessment

| confirm that | still stand by my reasoning and scoring of
the A2B long list criteria (for the RTC between Puhinui

and the Airport)

Yes

3)

20Connect Road + RTC SH20B
Please now consider the above two

components cumulatively. Provide a

Stormwater Quality

-1
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score for each criteria for both the
road and RTC components of this Stormwater Quantity -1
option for the whole option (but only
up to Orrs Road on SH20B)

My reasoning/justification for this is as follows:
Reasons / Comments
WATER QUALITY CRITERIA

Stormwater treatment score -1, based on the
following commentary:

— AMA noted during the meeting on 5 December
2017 with Aurecon that the following sections of
state highway within the project extent do not
currently receive stormwater treatment:

= SH20B;

®  Section of SH20 between SH20A and SH20B;
and

= SH20/ SH20A interchange.

— The proposed option replaces the existing SH20B
and provides new lanes on SH20 (between SH20A
and SH20B, and south of Puhinui interchange
where no treatment is currently provided.
Therefore, with appropriate mitigation, there could
potentially be an improvement to water quality for
the new SH20B and existing SH20. However,
considering the option, water quality is rated minor
-1, as the level of treatment achievable on other
parts of the network cannot be confirmed at this
stage.

— The shared use path and RTC do not trigger
requirements for treatment, as number of vehicle
movements are less than 5000 vehicles per day.

WATER QUANTITY CRITERIA
SMAF: Score -1

— The proposed option is to be constructed in a
Stormwater Management Area Control - Flow 1
and southern portions of SH20 are within Flow 2.
Stormwater management area control — Flow 1
and Flow 2 are those catchments which discharge
to sensitive or high value streams that have
relatively low levels of existing impervious area.
Depending on the level of mitigation achievable,
there may be potential for adverse impacts to
stream health.

— Space requirements for detention swales within
SMAF areas have been included in the General
Arrangement Plans.

Overland Flow path: Score -1
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— There are locations within the project extents
where channels adjacent to existing motorway act
as overland flow paths for external Auckland
Council catchments.

— As no analysis has been taken to determine the
impact of the proposed option on flow paths this
criterion has been scored Minor/Moderate.

Flood plain interaction / Detention for larger storm
events: Score -1

— There are numerous locations where the proposed
option crosses flood plains. This is seen as a
minor adverse effect as the extents of the flood
plains are small and there is minimal interaction
with the proposed option.

— Designing for larger storm events may be required
for various reasons, including but not limited:

= Mitigation of flood effects caused by an
increase in impervious surfaces

= Reduction of existing flooding
= |nsufficient network capacity

— As no analysis has been taken to determine the
impact of the proposed option on flood plains this
criterion has been scored Minor/Moderate.

4) Pukaki Creek Stormwater Quality -1
Please now consider the entirety of
the proposed option for the full extent .
(including the new extent from Orrs Stormwater Quantity -1
Road to the western abutment of
Pukaki Bridge)

My reasoning/justification for this is as follows:

Reasons / Comments

WATER QUALITY CRITERIA
Stormwater treatment: Score -1

— Per (3) above, there is still a requirement for
treatment across the entire option, as well as
treatment required for the lane extensions on the
Pukaki Bridge. Hence a scoring of -1.

— Scoring is per number 3 above.
WATER QUANTITY CRITERIA

Like discussion within (3) above, the following is
additional commentary.

Project 501094 File 20Connect MCA Enviro Short List Tech Note Stormwater FINAL .docx 2018-11-29 Revision 0 Page 4



aurecon

SMAF: Score -1

— Per (3) above, there is still a requirement to do
retention per the SMAF 1 and SMAF 2 areas. The
addition of the Pukaki bridge would require
retention as this falls under a SMAF zone.

— Detention swales within SMAF areas have been
considered as plausible option.

Overland Flow path: Score -1

As per discussion in (3) above, the same scoring
applies. Additional commentary is as follows:

— Options for widening the motorway over these
channels need to consider the management of
existing overland flow paths to avoid / minimise
impacts to other properties. Depending on the
space constraints, the provision to manage
existing overland flow paths may be expensive or
may not be practically feasible and need to be
considered at detailed design.

Flood plain interaction / Detention for larger storm
events: Score -1

— Per discussion in (3) above.

Notes:

Assumptions

This assessment is based on a desktop study. No surveys, investigations or detailed site visits have been
undertaken as part of this assessment.

All roads are assumed to have over >5000 vehicles per day Annual Daily Traffic volume, triggering AUP
Section E9 high contaminant generating zones requirements for water quality treatment, with the exception
of Rapid Traffic Corridors and Shared Use Paths

Existing Culverts do not form part of this assessment as no information is held on them within the Auckland
Council Geo Maps.

A number of sub-criteria has been considered under Water Quantity. The overall Water Quantity score is
based on the sub-criterion with the worst score.

All Stormwater tie-ins for the newly proposed infrastructure (swales etc) on the General Arrangement
drawings are to be connected to the existing infrastructure within the NZTA extents. Capacity checks of the
existing networks would need further investigation.

All SMAF 2 along SH20, south of SH20B are assumed to be accommodated within the existing ponds for
this assessment, however there is concern that these ponds are currently undersized. Potentially this could
require pond enlargement, which would need investigation at detail design.
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WATER QUANTITY CRITERIA
Overland Flow path: Score -1

— There are overland flow paths that run along Bader
Drive and connect into a flood prone area adjacent
to the KFC, additional RTC will increase
impervious area hence increase runoff within a
possibly capacity constrained network.

— As no analysis has been taken to determine the
impact of the proposed option on flow paths this
criterion has been scored Minor/Moderate.

Flood plain interaction / Detention for larger storm
events: Score -1

— There is one location where the proposed option
crosses a flood plain. This is seen as minor as the
extents of the flood plains are small and there is
minimal interaction with the proposed option,
hence a score of -1.

— Designing for larger storm events may be required
for various reasons, including but not limited:

= Mitigation of flood effects caused by an
increase in impervious surfaces

®  Reduction of existing flooding
= |nsufficient network capacity

— As no analysis has been taken to determine the
impact of the proposed option on flood plains this
criterion has been scored Minor/Moderate.

4)

20Connect Road + RTC SH20B Stormwater Quality -1
Please now consider the above three
components cumulatively. Provide a .
score for each criteria for both the Stormwater Quantity -1
road and RTC components of this
option for the whole option.

My reasoning/justification for this is as follows:
Reasons / Comments
WATER QUALITY CRITERIA

Stormwater treatment: Score -1

— Per Option 1a, the addition of lanes on the Pukaki
bridge to Orrs Road, in addition to number (4),
would still require treatment. Hence a score of -1.

— The AMA noted during a meeting on 5 December
2017 with Aurecon that the following sections of
state highway within the project extent do not
currently receive stormwater treatment:

= SH20B;
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®  Section of SH20 between SH20A and SH20B;
and

®  SH20 / SH20A interchange.

— The proposed option replaces existing SH20B and
provides new lanes on SH20 (between SH20A and
SH20B, where no treatment is currently provided.
Therefore, with appropriate mitigation per
recommendation in GDO01, there could potentially
be an improvement to water quality for the new
SH20B and existing SH20. However, considering
the option, water quality is rated minor -1, as the
level of treatment achievable cannot be confirmed
at this stage.

WATER QUANTITY CRITERIA
SMAF: Score -1

— The proposed option is to be constructed in a
Stormwater Management Area Control - Flow 1,
and southern portions of SH20 after Puhinui Road
are Flow 2 Stormwater management area control
Flow 1 and Flow 2 are those catchments which
discharge to sensitive or high value streams that
have relatively low levels of existing impervious
area. Depending on the level of mitigation
achievable, there may be potential for adverse
impacts to stream health.

— Space has been made for detention swales within
SMAF areas during the detail design.

— The existing ponds capacity within SMAF Flow 2
are to be investigated at detail design. For this
purpose, a -1 score applies.

Overland Flow path: Score -1

— There are locations within the project extents
where the existing shoulder and/or channels
adjacent to existing state highways act as overland
flow paths for external Auckland Council
catchments. At some of these locations, the state
highway corridor is constrained and is adjacent to
urban development.

— Options for widening the motorway over these
channels need to consider the management of
existing overland flow paths to avoid / minimise
impacts to other properties. Depending on the
space constraints, the provision to manage
existing overland flow paths may be expensive or
may not be practically feasible and need to be
considered during the detailed design.
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— As no analysis has been taken to determine the
impact of the proposed option on flow paths this
criterion has been scored Minor/Moderate.

Flood plain interaction / Detention for larger storm
events: Score -1

— There are numerous locations where the proposed
option crosses flood plains. This is seen as minor
as the extents of the flood plains are small and
there is minimal interaction with the proposed
option.

— Designing for larger storm events may be required
for various reasons, including but not limited:

= Mitigation of flood effects caused by an
increase in impervious surfaces

= Reduction of existing flooding
= |nsufficient network capacity

— As no analysis has been taken to determine the
impact of the proposed option on flood plains this
criterion has been scored Minor/Moderate
adverse.

5) Pukaki Creek Stormwater Quality -1
Please now consider the entirety of
the proposed option for the full extent .
(including the new extent from Orrs Stormwater Quantity -1
Road to the western abutment of
Pukaki Bridge)

My reasoning/justification for this is as follows:
Reasons / Comments
WATER QUALITY CRITERIA

Stormwater treatment: Score -1

— Per (4) above, the addition of the Pukaki Bridge
does not negate the need for treatment, nor does it
add on additional treatment requirements. Hence a
score of -1.

WATER QUANTITY CRITERIA
SMAF: Score -1

— Per number (4) above, the addition of Pukaki
Bridge does not negate the need for SMAF
practice, and therefore the score remains a -1.

Overland Flow path: Score -1

— Per number (4) above, the addition of Pukaki
Bridge does not negate the need for redesign of
the overland flowpaths, and therefore the score
remains a -1.
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Flood plain interaction / Detention for larger storm
events: Score -1

— Per number (4) above, the addition of Pukaki
Bridge does not negate the need for redesign of
the flood plain interaction, and therefore the score
remains a -1.

Notes:

Assumptions

This assessment is based on a desktop study. No surveys, investigations or detailed site visits have been
undertaken as part of this assessment.

No area take-off has been carried out as part of the MCA.

Existing Culverts do not perform part of this assessment as no information is held on them within the
Auckland Council Geo Maps.

A number of sub-criteria has been considered under Water Quantity. The overall Water Quantity score is
based on the sub-criterion with the worst score.

All roads are assumed to have over >5000 vehicles per day Annual Daily Traffic volume, triggering AUP
Section E9 high contaminant generating zones requirements for water quality treatment, with the exception
of Rapid Traffic Corridors and Shared Use Paths

All Stormwater tie-ins for the newly proposed infrastructure (swales etc) on the General
Arrangement drawings are to be connected to the existing infrastructure within the NZTA extents
and/or council network. Capacity checks of the existing networks would need further investigation
at detailed design.

All SMAF 2 along SH20, south of SH20B are assumed to be accommodated within the existing ponds for
this assessment, however there is concern that these ponds are currently undersized. Potentially this could
require pond enlargement, which would need investigation at detailed design.
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— Package treatment devices will need to be
investigated for SH20A.

WATER QUANTITY CRITERIA
SMAF: Score -1

— The proposed option is to be constructed in a
Stormwater Management Area Control - Flow 1.
Stormwater management area control — Flow 1 are
those catchments which discharge to sensitive or
high value streams that have relatively low levels
of existing impervious area. Depending on the
level of mitigation achievable, there may be
potential for impacts to stream health.

— Consider space requirements for detention swales
and/or wetlands within SMAF areas during the
short list design. Airports do not typically support
the use of wetlands or other open bodies of water
due to issues such as bird strike, therefore the
intention at this stage is to opt for bioretention
swales. Further investigation will be required at
detailed design.

— Unknown as to the soil permeability, which pends
geotechnical investigation, and so the level of
treatment achievable is unknown.

Overland Flow path: Score -1

— There are locations within the SH20B extents
where the existing shoulder and/or channels
adjacent to existing state highways act as overland
flow paths for external Auckland Council
catchments. At some of these locations, the state
highway corridor is constrained and is adjacent to
urban development.

— Options for widening the motorway over these
channels need to consider the management of
existing overland flow paths to avoid / minimise
impacts to other properties. Depending on the
space constraints, the provision to manage
existing overland flow paths may be expensive or
may not be practically feasible

— As no analysis has been taken to determine the
impact of the proposed option on flow paths this
criterion has been scored Minor/Moderate.

Flood plain interaction / Detention for larger storm
events: Score -1

— There are numerous locations where proposed
option crosses flood plains. This is seen as minor
as the extents of the flood plains are small and
there is minimal interaction with the proposed
option.
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— Designing for larger storm events may be required
for various reasons, including but not limited:

= Mitigation of flood effects caused by an
increase in impervious surfaces

= Reduction of existing flooding
= |nsufficient network capacity

— As no analysis has been taken to determine the
impact of the proposed option on flood plains this
criterion has been scored Minor/Moderate.

Highway footprint clash with existing streams:
Score -1

— There are locations within the extents where
extension to existing culverts or new culverting will
be required to accommodate the proposed option.

4) Pukaki Creek Stormwater Quality -1
Please now consider the entirety of
the proposed option for the full extent .
(including the new extent from Orrs Stormwater Quantity -1
Road to the western abutment of
Pukaki Bridge)

My reasoning/justification for this is as follows:
Reasons / Comments
WATER QUALITY CRITERIA

Stormwater treatment: Score -1

— Per number (3) above, the addition of the western
abutment of Pukaki bridge will not impact the
scoring.

— Package treatment devices will need to be
investigated for SH20A.

WATER QUANTITY CRITERIA

Like discussion within (3) above, the following is
additional commentary.

SMAF: Score -1

per (3) above, the proposed option is within SMAF 1
area. SMAF areas score -1 as this would require
retention. Also, airports do not typically support the
use of wetlands or other open bodies of water due
to issues such as bird strike, therefore the intention
at this stage is to opt for bioretention swales.

— The addition of the Pukaki abutment does not
impact the scoring.

Overland Flow path: Score -1

As per discussion in (3) above.
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Flood plain interaction / Detention for larger storm
events: Score -1

As per discussion in (3) above.

Highway footprint clash with existing streams: Score -
1

— As per discussion in (3) above.

— The road alignments should avoid going
longitudinally along existing stream alignments as
this would require the need for extensive
reclamation, stream diversion and/or new
culverting.

Highway footprint clash with existing
wetland/detention pond: Score -1

— The SH20 flyovers will be constructed over an
existing pond at the Bader drive Northbound
onramp on SH20A. This will require reconstruction
of the pond further north, and considerable re-
routing of networks discharging within the pond.
Without further analysis, this would be considered
a -1 score.

Notes:

Assumptions

This assessment is based on a desktop study. No surveys, investigations or detailed site visits have been
undertaken as part of this assessment.

All roads are assumed to have over >5000 vehicles per day Annual Daily Traffic volume, triggering AUP
Section E9 high contaminant generating zones requirements for water quality treatment, with the exception
of Rapid Traffic Corridors and Shared Use Paths

Existing Culverts do not form part of this assessment as no information is held on them within the Auckland
Council Geo Maps.

A number of sub-criteria has been considered under Water Quantity. The overall Water Quantity score is
based on the sub-criterion with the worst score.

All Stormwater tie-ins for the newly proposed infrastructure (swales etc) on the General Arrangement
drawings, are to be to the existing infrastructure within the NZTA extents. Capacity checks of the existing
networks would need further investigation.

All SMAF 2 along SH20, south of SH20B are assumed to be accommodated within the existing ponds for
this assessment, however there is concern that these ponds are currently undersized. Potentially this could
require pond enlargement, which would need investigation at detail design.

All bioretention swales along the SH20B corridor are dependent upon geotechnical investigations, which
have not been carried out at this stage.
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impervious area hence increase runoff within a
possibly capacity constrained network.

— As no analysis has been taken to determine the
impact of the proposed option on flow paths this
criterion has been scored Minor/Moderate.

Flood plain interaction / Detention for larger storm
events: Score -1

— There is one location where the proposed option
crosses a flood plain. This is seen as minor as the
extents of the flood plains are small and there is
minimal interaction with the proposed option,
hence a score of -1.

— Designing for larger storm events may be required
for various reasons, including but not limited:

= Mitigation of flood effects caused by an
increase in impervious surfaces

= Reduction of existing flooding
= |nsufficient network capacity

— As no analysis has been taken to determine the
impact of the proposed option on flood plains this
criterion has been scored Minor/Moderate.

20Connect Road + RTC SH20B Stormwater Quality -1
Please now consider the above three
components cumulatively. Provide a .
score for each criteria for both the Stormwater Quantity -1
road and RTC components of this
option for the whole option.

My reasoning/justification for this is as follows:
Reasons / Comments
WATER QUALITY CRITERIA

Stormwater treatment: Score -1
— Per Option 2a

— The proposed option provides new lanes on
SH20B where no treatment is currently provided.
Therefore, with appropriate mitigation such as
bioretention swales, there could potentially be an
improvement to water quality for the existing
SH20B and existing SH20. Hence a scoring of -1

WATER QUANTITY CRITERIA
SMAF: Score -1
— Per Option 2a.

— The proposed option is to be constructed in a
Stormwater Management Area Control - Flow 1.
Stormwater management area control — Flow 1 are
those catchments which discharge to sensitive or
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high value streams that have relatively low levels
of existing impervious area. Depending on the
level of mitigation achievable, there may be
potential for minor adverse impacts to stream
health.

— Consider space requirements for detention swales
and/or wetlands within SMAF areas during the
short list design. Airports are against the proposal
of wetlands due to issues such as bird strike,
therefore the intention at this stage is to opt for
bioretention swales. Further investigation will be
required at detailed design.

— Unknown as to the soil permeability, which
depends on geotechnical investigation, and so the
level of treatment achievable is unknown.

Overland Flow path: Score -1
— Per Option 2a.

— There are locations within the SH20B extents
where the existing shoulder and/or channels
adjacent to existing state highways act as overland
flow paths for external Auckland Council
catchments.

— Options for widening the motorway over these
channels need to consider the management of
existing overland flow paths to avoid / minimize
impacts to other properties. Depending on the
space constraints, the provision to manage
existing overland flow paths may be expensive or
may not be practically feasible

— As no analysis has been taken to determine the
impact of the proposed option on flow paths this
criterion has been scored Minor/Moderate.

Flood plain interaction / Detention for larger storm
events: Score -1

— Per Option 2a

— There are numerous location where proposed
option crosses flood plains. This is seen as minor
as the extents of the flood plains are small and
there is minimal interaction with the proposed
option.

— Designing for larger storm events may be required
for various reasons, including but not limited:

= Mitigation of flood effects caused by an
increase in impervious surfaces

= Reduction of existing flooding

= |nsufficient network capacity
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— As no analysis has been taken to determine the
impact of the proposed option on flood plains this
criterion has been scored Minor/Moderate.

— Highway footprint clash with existing streams:
Score -1

— Per Option 2a.

5) Pukaki Creek
Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of
Pukaki Bridge)

Stormwater Quality -1

Stormwater Quantity -1

My reasoning/justification for this is as follows:
Reasons / Comments
WATER QUALITY CRITERIA

Stormwater treatment: Score -1

— Per option 1, no treatment currently available
along the SH20, SH20a and SH20b, and treatment
to be provided for this entire option. Hence a score
of -1.

— Package treatment devices will need to be
investigated for SH20A.

WATER QUANTITY CRITERIA
SMAF: Score -1

— Per 4 above, the proposed option is within SMAF 1
area. SMAF area score -1 as this would require
retention. Also, Airports do not typically support the
use of wetlands or other open bodies of water due
to issues such as bird strike, therefore the intention
at this stage is to opt for bioretention swales.

Overland Flow path: Score -1

— As per discussion in (4) above.

Flood plain interaction / Detention for larger storm
events: Score -1

— As per discussion in (4) above.

Highway footprint clash with existing streams:
Score -1

— There are locations within the project extents
where extension to existing culverts or new
culverting will be required to accommodate the
proposed option.

— The road alignments should avoid going
longitudinally along existing stream alignments as
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this would require the need for extensive
reclamation, stream diversion and/or new
culverting.

Highway footprint clash with existing
wetland/detention pond: Score -1

— Per Option 2a

Notes:

Assumptions

This assessment is based on a desktop study. No surveys, investigations or detailed site visits have been
undertaken as part of this assessment.

All roads are assumed to have over >5000 vehicles per day Annual Daily Traffic volume, triggering AUP
Section E9 high contaminant generating zones requirements for water quality treatment, with the exception
of Rapid Traffic Corridors and Shared Use Paths

Existing Culverts do not form part of this assessment as no information is held on them within the Auckland
Council Geo Maps.

A number of sub-criteria has been considered under Water Quantity. The overall Water Quantity score is
based on the sub-criterion with the worst score.

All Stormwater tie-ins for the newly proposed infrastructure (swales etc) on the General Arrangement
drawings, are to be to the existing infrastructure within the NZTA extents. Capacity checks of the existing
networks would need further investigation.

All SMAF 2 along SH20, south of SH20B are assumed to be accommodated within the existing ponds for
this assessment, however there is concern that these ponds are currently undersized. Potentially this could
require pond enlargement, which would need investigation at detail design.

All bioretention swales along the SH20B corridor are dependent upon geotechnical investigations, which
have not been carried out at this stage.
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Flood plain interaction / Detention for larger storm
events: Score -1

— Per Option 2a.

Highway footprint clash with existing streams: Score -

1
— Per Option 2a.
4) Pukaki Creek Stormwater Quality -1
Please now consider the entirety of
the proposed option for the full extent .
(including the new extent from Orrs Stormwater Quantity -1

Road to the western abutment of

Pukaki Bridge) My reasoning/justification for this is as follows:

Reasons / Comments

Option 3a is consistent fundamentally the same as Option
2a, with the omission of additional lanes between Pukaki
Bridge and Orrs Road.

There are no additional stormwater considerations within
this extent.

Notes:

Assumptions
This assessment is based on a desktop study. No surveys, investigations or detailed site visits have been
undertaken as part of this assessment.

All roads are assumed to have over >5000 vehicles per day Annual Daily Traffic volume, triggering AUP
Section E9 high contaminant generating zones requirements for water quality treatment, with the exception
of Rapid Traffic Corridors and Shared Use Paths

Existing Culverts do not form part of this assessment as no information is held on them within the Auckland
Council Geo Maps.

A number of sub-criteria has been considered under Water Quantity. The overall Water Quantity score is
based on the sub-criterion with the worst score.

All Stormwater tie-ins for the newly proposed infrastructure (swales etc) on the General Arrangement
drawings, are to be to the existing infrastructure within the NZTA extents. Capacity checks of the existing
networks would need further investigation.

All SMAF 2 along SH20, south of SH20B are assumed to be accommodated within the existing ponds for
this assessment, however there is concern that these ponds are currently undersized. Potentially this could
require pond enlargement, which would need investigation at detail design.

All bioretention swales along the SH20B corridor are dependent upon geotechnical investigations, which
have not been carried out at this stage.
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Highway footprint clash with existing streams: Score -

1
— Per Option 2b.
4) 20Connect Road + RTC SH20B Stormwater Quality -1
Please now consider the above three
components cumulatively. Provide a .
score for each criteria for both the Stormwater Quantity -1

road and RTC components of this
option for the whole option.

My reasoning/justification for this is as follows:
Reasons / Comments

WATER QUALITY CRITERIA

Stormwater treatment: Score -1
— Per Option 2b.

WATER QUANTITY CRITERIA
SMAF: Score -1
— Per Option 2b.
Overland Flow path: Score -1
— Per Option 2b.

Flood plain interaction / Detention for larger storm
events: Score -1

— Per Option 2b.

Highway footprint clash with existing streams:
Score -1

— Per Option 2b.

5) Pukaki Creek

Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of
Pukaki Bridge)

Stormwater Quality -1

Stormwater Quantity -1

My reasoning/justification for this is as follows:

Reasons / Comments

Option 3a is consistent fundamentally the same as Option
2a, with the omission of additional lanes between Pukaki

Bridge and Orrs Road.

There are no additional stormwater considerations within

this extent.

Project 501094 File 20Connect MCA Enviro Short List Tech Note Stormwater FINAL .docx 2018-11-29 Revision 0 Page 23



aurecon

Notes:

Assumptions

This assessment is based on a desktop study. No surveys, investigations or detailed site visits have been
undertaken as part of this assessment.

All roads are assumed to have over >5000 vehicles per day Annual Daily Traffic volume, triggering AUP
Section E9 high contaminant generating zones requirements for water quality treatment, with the exception
of Rapid Traffic Corridors and Shared Use Paths

Existing Culverts do not form part of this assessment as no information is held on them within the Auckland
Council Geo Maps.

A number of sub-criteria has been considered under Water Quantity. The overall Water Quantity score is
based on the sub-criterion with the worst score.

All Stormwater tie-ins for the newly proposed infrastructure (swales etc) on the General Arrangement
drawings, are to be to the existing infrastructure within the NZTA extents. Capacity checks of the existing
networks would need further investigation.

All SMAF 2 along SH20, south of SH20B are assumed to be accommodated within the existing ponds for
this assessment, however there is concern that these ponds are currently undersized. Potentially this could
require pond enlargement, which would need investigation at detail design.

All bioretention swales along the sH20B corridor are dependent upon geotechnical investigations, which
have not been carried out at this stage.
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Technical Note
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Copy I Roference 501094

Date 2018-12-14 (Fi::gdeisag thispage) 39

Subject 20 Connect Short List Options: Multi-Criteria Analysis Scoring Sheet:

Coastal Processes & Sea-Level Rise

The following provides an assessment of the short-list options for the 20Connect Single Stage
Business Case (20Connect SSBC). The assessment details the considerations which have been
used to inform the assessment. This assessment is designed to contribute to the Multi-Criteria
Analysis (MCA) assessment which is being undertaken for the short-list options.

The source information assessed was based on desktop analysis only. The Coastal Processes
assessments were based on:

= The 20Connect long-list technical assessment on Coastal Processes undertaken by NIWA dated
18-Sept-2018 — also Figures 1 & 2 showing areas where crossings occur over the Coastal Marine
Area (CMA)

= The 20Connect short-list schematics (dated 12 Oct 2018) and the short-list options descriptions
document (dated 17 Oct 2018) and GA Plans (dated 19-Nov-2018) for assessment purposes

= Maps of land elevation from the Parliamentary Commissioner for the Environment report Preparing
New Zealand for rising seas: Certainty and Uncertainty (2015):
https://www.pce.parliament.nz/publications/regional-land-elevation-maps

= Ministry for the Environment Coastal Hazards and Climate Change: Guidance for Local
Government (December 2017): hitp://www.mfe.govi.nz/publications/climate-change/coastal-
hazards-and-climate-change-guidance-local-government

= Auckland Council GeoMaps including Coastal Storm Inundation Layer (Auckland Unitary Plan
(operative in part) as at September 2018) and 1959 historical aerial photography:
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html

= Auckland Unitary Plan (operative in part) as at September 2018 (AUP): Section E36: Natural
hazards and flooding:
http://unitaryplan.aucklandcouncil.govt.nz/Images/Auckland%20Unitary%20Plan%200perative/Cha
pter%20E%20Auckland-
wide/5.%20Environmental%20Risk/E36%20Natural%20hazards%20and%?20flooding.pdf

= Stephens, S., Wadhwa, S and Tuckey, B (2016). Coastal inundation by storm-tides and waves in
the Auckland region. Prepared by the National Institute for Water and Atmospheric Research,
NIWA and DHI Ltd for Auckland Council. Auckland Council Technical Report, TR2016/017:
https://www.aucklandcouncil.govt.nz/environment/what-we-do-to-help-
environment/Documents/coastal-inundation-in-auckland.pdf

The options are outlined in the following table and scores and assessments are outlined in the tables.

Acronyms: RTC = possible Rapid Transit Connection (Airport to Botany); SUP = Shared Use
Pathway; SLR = sea-level rise; AEP = annual exceedance probability (probability of a storm tide level);
CMA = coastal marine area (defined in RMA); AUP = Auckland Unitary Plan; CSI = coastal storm
inundation (related to a coastal-flooding and SLR overlay in the AUP).
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Figure 2: Area in Tararata Creek (Mangere Inlet) where the proposed short-list project options for the
SH20 may impinge on the coastal environment and CMA. Basemap: Auckland Council GeoMaps plus
hatched areas cover the CSI Layer in the AUP) 1% AEP coastal flooding plus 1 m sea-level rise).
Note: section of SH20 under the CSI hatched zone — especially on the western side, which means
potential for coastal flooding with sea-level rise.
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The Scoring Scale to be applied to the assessment below is the same as the Long List and is as follows:

-3 Significant Adverse/Un-mitigatable

-2 Significant Adverse

-1 Minor/Moderate Adverse
0 Neutral

1 Minor Positive

2 Moderate Positive

3 Significant Positive

Table 1

aurecon

Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

, PhD (Civil Engineering),
CPEng (Environmental Engineering),
CMENngNZ

Programme Leader: Hazards & Risk,
NIWA, Hamilton

Area of assessment

Coastal processes and coastal climate
change and sea-level rise

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1)

Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | still stand by my reasoning and scoring of
the long list criteria (for the applicable extent) of the
nearest equivalent long-list option C2a.

Yes/Ne

2)

Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport as part of

| confirm that | still stand by my reasoning and scoring of
the A2B long list criteria (for the RTC between Puhinui
and the Airport)

Yes/Ne
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the Airport to Botany (A2B) Long List

assessment A i . . ioR;
M ina/iustification.f L ; :
3) 20Connect Road + RTC SH20B Construction effects on -1
Please now consider the above two CMA

components cumulatively. Provide a
score for each criteria for both the

road and RTC components of this Geomorphology, -1
option for the whole option (but only sedimentation & tidal
up to Orrs Road on SH20B) flows

Sea-level rise and -1

coastal climate change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: While there would be
additional upper tidal-arm crossings to the south of
SH20B and SH20 (including the SUP) -
construction runoff of sediment and creek-bed
disturbances should still be quite manageable.
Main reason is direct (flowing) tidal connection to
these upper arms only occurs at high spring tides
(other than catchment runoff during rainfall
events). More encroachment of the CMA will also
be required for the RTC and SUP across the small
eastern side arm of Pukaki Creek (Otaimako
Creek — Fig.1) — but construction effects should
still be quite manageable in the upper inter-tidal
zone of this side arm.

The extra southbound and northbound lanes on
SH20 over Tararata Creek (Mangere Inlet) are
widened bridged sections on both sides SH20
[Sheet 3 in GA Plans] and are common to all short-
list options. Provided there is minimal disturbance
of the CMA and avoidance of piers in the main
tidal channel, the effects on coastal processes and
turbidity should be manageable through effective
sediment & erosion control measures.
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Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
option on the effects on geomorphology of the
upper tidal inlets and tidal flows over the
operational life for any of CMA crossings
(excluding Pukaki Creek bridges considered
separately).

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be managed via the design of
the new bridges and proposed culvert upgrades
(Waokauri Creek crossings south of the existing
SH20B). Sea-level rise and storm-tide aspects will
need to be considered in designing the levels of
the SUP and RTC across Otaimako Creek (Fig. 1)
— but again can be mitigated through the design.

For the SH20 Tararata Creek crossing, especially
for the northbound lane, note the assumption
below (2" bullet) given the area to the west and
south of Tararata Creek bridge is within the CSI
layer in the Auckland Unitary Plan. If an adaptable
design is problematic, then a score -2 would be
appropriate (with respect to the Tararata Creek

crossing).
4) Pukaki Creek Construction effects -2
Please now consider the entirety of on CMA
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of Geomorphology, -1
Pukaki Bridge) sedimentation & tidal
flows
Sea-level rise and -1
coastal climate
change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My additional reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: The additional wide new
bridge crossings over Pukaki Creek for the
westbound double lanes, RTC and SUP will
require tight construction and erosion/sediment
control measures to minimize seabed disturbances
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in the CMA and the generation of turbid sediment
plumes during construction, including any

temporary staging used. Therefore, this increased
risk in a main tidal channel has been scored at -2.

Further, another potential encroachment on the
CMA may be required for the RTC and SUP
alongside the small eastern side arm of Pukaki
Creek (Ch. 400-500 of GA Plan Sheet 20, situated
300 m northeast of Otaimako Creek — Fig.1) — but
construction effects should still be quite
manageable in the upper inter-tidal zone of this
side arm.

Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
combined option on the effects on geomorphology
of the tidal inlets and tidal flows over the
operational life for any of CMA crossings, provided
the piers/piles of the new Pukaki Creek bridge(s)
match the diameter/size supporting the existing
bridge and they are aligned where possible with
the average peak tidal flow directions (ebb and
flood) under the structures and with the existing
piles/piers to minimize general scour in the
channel and turbulent wakes.

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be accommodated in the new
bridge structures, even if they are designed to the
same deck level as the existing Pukaki Bridge.
Stress-testing the new bridge options, using the 4
sea-level rise (SLR) scenarios in the 2017 MfE
Coastal Guidance out to 2120 (ranging from 0.55
to 1.36 m), would mean the future 1% Annual
Exceedance Probability (AEP) storm-tide level
could be in the range 3.47—4.28 m (Auckland
Vertical Datum-1946 or AVD-46). The highest
2120 storm-tide scenario, is still well below the
existing deck level of 7.25 m (AVD-46), but slightly
higher (by ~20 cm) than the lowest soffit level of
the existing bridge of ~4.05 m. It is assumed that
the soffit level of the new bridge(s) across the
Pukaki Creek could accommodate a slightly higher
soffit level.

— Consequently, the score for this criterion remains
at -1, given sufficient capacity for SLR to be
accommodated for the Pukaki Creek crossings.
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Notes:

Assumptions

Potential direct or indirect effects on the coastal environment or in the CMA would only occur (due to
proximity) in four areas associated with the Pukaki Creek and its tributaries: i) Extra crossing in upper
eastern Waokauri Creek (opposite end of Daphne Road) for the SUP on eastern side of SH20 (between
Portage Road and Puhinui I/C); ii) RTC corridor and SUP south of SH20B (Puhinui Road) around Price
Road up to Campana Road — crossing three arms of upper southern Waokauri Creek; iii) the RTC corridor
and SUP south of Puhinui Road (SH20B), to the west of Orrs Road at the boundary with the Airport precinct
including upper Otaimako Creek and the small eastern side arm of Pukaki Creek (Ch. 400-500, situated
300 northeast of Otaimako Creek — Fig.1); and, iv) The additional Pukaki Creek bridge(s) (west bound
double lanes for SH20B, RTC and SUP).

*Tararata Creek crossings for SH20 (Fig. 2): All short-list options retain both a southbound and northbound
additional lane on the east and west sides respectively with a widening of the bridges either side [Sheet 3
of GA Plans]. However, it is noted from Fig. 2, the area to the west and south of the existing Tararata Creek
bridge is within the CSlI layer in the AUP. This means it would be subject to coastal flooding for a 1% AEP
event with a 1 m sea-level rise, but it is unclear how deep that flooding would be for a 1m SLR, or indeed
whether flooding could occur at the lesser SLR (would need more detailed modelling). It is assumed for
scoring purposes that the additional northbound and southbound lanes can be designed to be adaptable in
future to sufficiently accommodate SLR to minimise future coastal flooding, in conjunction with a more
detailed assessment of the future adaptation needed for the hatched area covering the existing section of
SH20 in Fig. 2.

No direct or indirect effects on the coastal environment or in the CMA will occur for SH20A (George Bolt
Memorial Drive), therefore no further considerations for SH20A were undertaken for assessing coastal
processes.

Considered the four sea-level rise (SLR) scenarios in the 2017 MfE Coastal Guidance (Fig. 27, Tables 10-
11) for a planning period of 100 years as required under the NZ Coastal Policy Statement (NZCPS). By
2120, SLR would be in the range from 0.55 m to 1.36 m. Tidal flows and potential for coastal flooding
(without recourse to a field visit) will increase in these creeks over time on the back of SLR.

The present 1% AEP storm-tide level of 2.92 m (AVD-46) was used for the Pukaki Creek and Waokauri
Creek areas and 3.02 m (AVD-46) for Tararata Creek (off Mangere Inlet). These are values for sites #47
and #18 respectively from Table 3-6 of Stephens et al. (2016) in the Reference list on p. 1.

Existing crossings over the creek tributaries of Waokauri Creek (present SH20B), are planned to be
upgraded or retained: i) culverts increased or replaced to accommodate SLR and associated storm-tide
flows and water levels; ii) existing bridge (>9 m AVD-46) over the larger middle tributary (Fig. 1) is to be
retained for the proposed service road (for all options). The new bridge(s) across the creek tributaries of
Waokauri Creek to the south of the present SH20B should, where possible, bridge the waterway via a
single span or piers/piles should be located out of the main tidal channel and similarly new culverts should
follow the existing watercourse alignment. Therefore, the Multi-Criteria Decision Analysis (MCDA) scores
assume these aspects can be built into the design.

New bridges across Pukaki Creek are assumed to be the same height as the existing bridge (which has a

minimum deck level of 7.25 m (AVD-46) and soffit level of ~4.05 m (AVD-46). This lowest soffit level would
accommodate ~1 m SLR for a 1% AEP storm-tide event. Piers or piles should align with the average peak
tidal flow (ebb and flood) directions and existing piles/piers where possible.

This assessment is subject to findings from field surveys during later assessments and any overlaps with
freshwater stream processes.

Other Information relied upon

See list of references and maps (Figures 1-2).
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Technical Note

Table 2 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

, PhD (Civil Engineering),
CPENg (Environmental Engineering),
CMENngNZ

Programme Leader: Hazards & Risk,
NIWA, Hamilton

Area of assessment

Coastal processes and coastal climate
change and sea-level rise

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport via SH20
as part of the Airport to Botany (A2B)
Long List assessment. Note — the
portion at Mangere Town Centre that
is a new addition is assessed
separately below. This line item only
refers to the segments of RTC
directly adjacent SH20 and SH20A.

1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent) of option
provided and confirm (or otherwise) C2a.
that your scoring and reasoning from
the long list is still applicable to this Yes/Ne
option only for the extent of Puhinui
Interchange to Orrs Road (as per No-in-light of the-additional-information, my-scoring-and
long list extent) aconing fram the lona lis

M inglustification-for this| ollows:
2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of

the Airport to Botany long list criteria (for the RTC
between Puhinui and the Airport)

Yes/Ne

Ne-in Illghtiel Ihe” adld:'tg'gll'al |||II_elnnat|en Ry sl sl oRRg-and
changed—t-now-considerthe-score-forthe-RTC-along
SH20E-should-ba:
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3) Rapid Transit Corridor Mangere Criteria N/A
Town Centre
Please consider the new portion of
RTC not previously assessed My reasoning/justification for this is as follows:
between Bader Drive (on SH20) and
SH20A (via Mangere Town Centre)

Reasons / Comments

No coastal CMA impingement

4) 20Connect Road + RTC SH20B Construction effects -1
Please now consider the above three on CMA
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this Geomorphology, -1

option for the whole option. sedimentation & tidal
flows

Sea-level rise and -1"
coastal climate
change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: While there would be
additional upper tidal-arm crossings to the south of
SH20B and to east of SH20 (in upper eastern
Waokauri Creek opposite end of Daphne Road) for
both the SUP and RTC for Option 1b - construction
runoff of sediment and creek-bed disturbances
should still be quite manageable. Main reason is
direct (flowing) tidal connection to these upper
arms only occurs at high spring tides (other than
catchment runoff during rainfall events). Another
encroachment of the CMA will also be required for
the SUP alongside the small eastern side arm of
Pukaki Creek (Otaimako Creek — Fig.1) — but
construction effects should still be quite
manageable in the upper inter-tidal zone of this
side arm.

The extra southbound and northbound lanes on
SH20 over Tararata Creek (Mangere Inlet) are
widened bridged sections on both sides SH20
[Sheet 3 in GA Plans] and are common to all short-
list options. Provided there is minimal disturbance
of the CMA and avoidance of piers in the main
tidal channel, the effects on coastal processes and
turbidity should be manageable through effective
sediment & erosion control measures.
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Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
option on the effects on geomorphology of the
upper tidal inlets and tidal flows over the
operational life for any of CMA crossings
(excluding Pukaki Creek bridges considered
separately), even with the addition of the RTC
alongside SH20 at the upper eastern end of
Waokauri Creek.

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be managed via the design of
the new bridges and proposed culvert upgrades
(Waokauri Creek crossings south of the existing
SH20B). Sea-level rise and storm-tide aspects will
need to be considered in designing the levels of
the SUP across Otaimako Creek (Fig. 1) — but
again can be mitigated through the design.

For the SH20 Tararata Creek crossing, especially
for the northbound lane, note the assumption
below (2" bullet) given the area to the west and
south of Tararata Creek bridge is within the
Coastal Storm Inundation (CSI) layer in the
Auckland Unitary Plan. If an adaptable design is
problematic, then the score may need to go down
to -2 (with respect to Tararata Creek crossing).

5) Pukaki Creek Construction effects -2
Please now consider the entirety of on CMA
the proposed option for the full extent
(including the new extent from Orrs

Road to the western abutment of Geomorphology, -1
Pukaki Bridge) sedimentation & tidal

flows

Sea-level rise and -1
coastal climate
change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My additional reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: The additional new bridge
crossings over Pukaki Creek for the westbound
double lanes and the SUP (even without the RTC
bridge for this option) will require tight construction
and erosion/sediment control measures to
minimize seabed disturbances in the CMA and
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generation of turbid sediment plumes during
construction, including any temporary staging
used. Therefore, this increased risk in a main tidal
channel has been scored at -2.

Further, another potential encroachment on the
CMA may be required for the SUP across the
small eastern side arm of Pukaki Creek (Ch. 400-
500 of GA Plan Sheet 20, situated 200 m west of
Otaimako Creek — Fig.1) — but construction effects
should still be quite manageable in the upper inter-
tidal zone of this side arm (and less risk compared
to Option 1a with the RTC also present).

Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
combined option on the effects on geomorphology
of the tidal inlets and tidal flows over the
operational life for any of CMA crossings, provided
the piers/piles of the new Pukaki Creek bridges
match the diameter/size supporting the existing
bridge and they are aligned where possible with
the average peak tidal flow directions (ebb and
flood) under the structures and with the existing
piles/piers to minimize general scour in the
channel and turbulent wakes.

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be accommodated in the new
bridge structures, even if they are designed to the
same deck level as the existing Pukaki Bridge.
Stress-testing the new bridge options, using the 4
SLR scenarios in the 2017 MfE Coastal Guidance
out to 2120 (ranging from 0.55 to 1.36 m), would
mean the future 1% AEP storm-tide level could be
in the range 3.47-4.28 m (AVD-46). The highest
2120 storm-tide scenario, is still well below the
existing deck level of 7.25 m (AVD-46), but slightly
higher (by ~20 cm) than the lowest soffit level of
the existing bridge of ~4.05 m. It is assumed that
the soffit level of the new bridges could
accommodate a slightly higher soffit level.

— Consequently, the score for this criterion remains
at -1, given sufficient capacity for SLR to be
accommodated for the Pukaki Creek crossings.
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Notes:

Assumptions

Potential direct or indirect effects on the coastal environment or in the Coastal Marine Area (CMA) would
only occur (due to proximity) in four areas associated with the Pukaki Creek and its tributaries: i) Extra
crossing in upper eastern Waokauri Creek (opposite end of Daphne Road) for both the SUP and the RTC
on eastern side of SH20 (between Portage Road and Puhinui I/C); ii) SUP south of SH20B (Puhinui Road)
around Price Road up to Campana Road — crossing 3 arms of upper southern Waokauri Creek; iii) SUP
south of Puhinui Road (SH20B), to the west of Orrs Road at the boundary with the Airport precinct including
upper Otaimako Creek and the small eastern side arm of Pukaki Creek (Ch. 400-500, situated

300 northeast of Otaimako Creek — Fig.1); and, iv) The additional Pukaki Creek bridge(s) (west bound
double lanes for SH20B and SUP).

*Tararata Creek crossings for SH20 (Fig. 2): All short-list options retain both a southbound and northbound
additional lane on the east and west sides respectively with a widening of the bridges either side [Sheet 3
of GA Plans]. However, it is noted from Fig. 2, the area to the west and south of the existing Tararata Creek
bridge is within the Coastal Storm Inundation (CSlI) layer in the Auckland Unitary Plan. This means it would
be subject to coastal flooding for a 1% AEP event with a 1 metre sea-level rise, but it is unclear how deep
that flooding would be for a 1m SLR, or indeed whether flooding could occur at the lesser SLR (would need
more detailed modelling). It is assumed for scoring purposes that the additional northbound and
southbound lanes can be designed to be adaptable in future to sufficiently accommodate SLR to minimise
future coastal flooding, in conjunction with a more detailed assessment of the future adaptation needed for
the hatched area covering the existing section of SH20 in Fig. 2.

No direct or indirect effects on the coastal environment or in the Coastal Marine Area (CMA) will occur for
SH20A (George Bolt Memorial Drive), therefore no further considerations for SH20A were undertaken for
assessing coastal processes.

Considered the four sea-level rise (SLR) scenarios in the 2017 MfE Coastal Guidance (Fig. 27, Tables 10-
11) for a planning period of 100 years as required under the NZ Coastal Policy Statement (NZCPS). By
2120, SLR would be in the range from 0.55 m to 1.36 m. Tidal flows and potential for coastal flooding
(without recourse to a field visit) will increase in these creeks over time on the back of SLR.

The present 1% AEP storm-tide level of 2.92 m (AVD-46) was used for the Pukaki Creek and Waokauri
Creek areas and 3.02 m (AVD-46) for Tararata Creek (off Mangere Inlet). These are values for sites #47
and #18 respectively from Table 3-6 of Stephens et al. (2016) in the Reference list on p. 1.

Existing crossings over the creek tributaries of Waokauri Creek (present SH20B), are planned to be
upgraded or retained: i) culverts increased or replaced to accommodate SLR and associated storm-tide
flows and water levels; ii) existing bridge (>9 m AVD-46) over the larger middle tributary (Fig. 1) is to be
retained for the proposed service road (for all options). The new bridge(s) across the creek tributaries of
Waokauri Creek to the south of the present SH20B should, where possible, bridge the waterway via a
single span or piers/piles should be located out of the main tidal channel and similarly new culverts should
follow the existing watercourse alignment. Therefore, the MCDA scores assume these aspects can be built
into the design.

New bridges across Pukaki Creek are assumed to be the same height as the existing bridge (which has a

minimum deck level of 7.25 m (AVD-46) and soffit level of ~4.05 m (AVD-46). This lowest soffit level would
accommodate ~1 m SLR for a 1% AEP storm-tide event. Piers or piles should align with the average peak
tidal flow (ebb and flood) directions and existing piles/piers where possible.

This assessment is subject to findings from field surveys during later assessments and any overlaps with
freshwater stream processes.

Other Information relied upon

See list of references and maps (Figures 1-2).
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Table 3 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

, PhD (Civil Engineering),
CPEng (Environmental Engineering),
CMENngNZ

Programme Leader: Hazards & Risk,
NIWA, Hamilton

Area of assessment

Coastal processes and coastal climate
change and sea-level rise

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1)

Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | still stand by my reasoning and scoring of
the long list criteria (for the applicable extent) of nearest
option C4.

¥Yes/No

No, in light of the additional information, my scoring and
reasoning from the long list assessment has changed. |
now consider the score for the Puhinui Interchange to
Orrs Road should be:

Sea-level rise and -1
coastal climate
change

My reasoning/justification for this is as follows:

The present SH20B section [GA Plan Sheet 22],
traversing the three Waokauri Creek crossings, will
become a local service road with only minor works and
culvert upgrades proposed on the northern side of
SH20B. Therefore, the scoring has been altered to -1
(compared with -2 for the equivalent long-list option C4)
as the proposed works are minimal to the north of SH20B,
where the direct tidal creek connections to the main
estuary occur, provided the existing bridge and culvert
sizes provide sufficient waterways for conveying the tidal
flow for the higher SLR scenarios).

2) Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport as part of
the Airport to Botany (A2B) Long List
assessment (Option C4)

| confirm that | still stand by my reasoning and scoring of
the Airport to Botany long list criteria (for the RTC
between Puhinui and the Airport)

Yes/Ne

Ne ml_lglntFeI “'9” ad!dz'tg'gll'al |||r|s|nnat|sn Y sl GI oRAg-and
changed—t-now-considerthe-score-forthe-RTC-aleng
SH20B-should-be-:
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3) 20Connect Road + RTC SH20B
Please now consider the above two
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option (but only
up to Orrs Road on SH20B)

Construction effects -1
on CMA

Geomorphology, -1
sedimentation & tidal
flows

Sea-level rise and -1"
coastal climate
change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: While there would be an
additional upper tidal-arm crossing to the south of
SH20B and to east of SH20 (in upper eastern
Waokauri Creek opposite end of Daphne Rd) for
the SUP only for Option 2a - construction runoff of
sediment and creek-bed disturbances should still
be quite manageable. Main reason is direct
(flowing) tidal connection to these upper arms only
occurs at high spring tides (other than catchment
runoff during rainfall events). Only minor
construction effects will arise in modifying the
existing SH20B between Orrs Road, east to
Memorial Gardens [GA Plan Sheet 22] to convert it
to a local service road and upgrade culverts, so
the effect will be minor on the more active seaward
side of the tidal creek system at spring high tides
in the three tributaries of the Waokauri Creek
(compared to widening SH20B by 1 lane in the
long-list option C4, without a service road). The
score has been left at -1 as before (assuming
erosion/sediment control measures can minimize
sediment runoff and seabed disturbances on the
upper tide range environment).

A wider encroachment of the CMA will also be
required for the SUP (besides only the RTC
considered in long-list assessment) alongside the
small eastern side arm of Pukaki Creek (Otaimako
Creek — Fig.1) — but construction effects should
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still be quite manageable in the upper inter-tidal
zone of this side arm.

The extra southbound and northbound lanes on
SH20 over Tararata Creek (Mangere Inlet) are
widened bridged sections on both sides SH20
[Sheet 3 in GA Plans] and are common to all short-
list options. Provided there is minimal disturbance
of the CMA and avoidance of piers in the main
tidal channel, the effects on coastal processes and
turbidity should be manageable through effective
sediment & erosion control measures.

Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
option on the effects on geomorphology of the
upper tidal inlets and tidal flows over the
operational life for any of CMA crossings
(excluding Pukaki Creek bridges considered
separately), even with the addition of the SUP
south of SH20B and alongside SH20 at the upper
eastern end of Waokauri Creek.

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be managed via the design of
the new bridges and culverts across the Waokauri
Creek crossings for the new carriageways south of
the existing SH20B [GA Plan Sheet 22], while the
present SH20B section [GA Plan Sheet 22],
traversing the three Waokauri Creek crossings, will
become a local service road with only minor works
and culvert upgrades proposed on the northern
side of SH20B.

— Therefore, the scoring has been altered to -1
(compared with -2 for the equivalent long-list
option C4) as the proposed works are minimal to
the north of SH20B, where the direct tidal creek
connections to the main estuary occur, provided
the existing bridge and culvert sizes provide
sufficient waterways for conveying the tidal flow for
the higher SLR scenarios). Sea-level rise and
storm-tide aspects will need to be considered in
designing the levels of the SUP ad RTC across
Otaimako Creek (Fig. 1) — but again can be
mitigated through the design.

— For the SH20 Tararata Creek crossing, especially
for the northbound lane, note the assumption
below (2" bullet) given the area to the west and
south of Tararata Creek bridge is within the CSI
layer in the AUP. If an adaptable design is
problematic, then the score may need to go down
to -2 (with respect to the Tararata Creek crossing).
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4) Pukaki Creek Construction effects -2
Please now consider the entirety of on CMA
the proposed option for the full extent
(including the new extent from Orrs

Road to the western abutment of Geomorphology, -1
Pukaki Bridge) sedimentation & tidal

flows

Sea-level rise and -1"
coastal climate
change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My additional reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: The additional new bridge
crossings over Pukaki Creek for the westbound
double lanes, RTC and the SUP will require tight
construction and erosion/sediment control
measures to minimize seabed disturbances in the
CMA and generation of turbid sediment plumes
during construction, including any temporary
staging used. Therefore, this increased risk in a
main tidal channel has been scored at -2.

Further, another potential encroachment on the
CMA may be required for the RTC and SUP
across the small eastern side arm of Pukaki Creek
(Ch. 400-500 of GA Plan Sheet 20, situated 200 m
west of Otaimako Creek — Fig.1) — but construction
effects should still be quite manageable in the
upper inter-tidal zone of this side arm.

Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
combined option on the effects on geomorphology
of the tidal inlets and tidal flows over the
operational life for any of CMA crossings, provided
the piers/piles of the new Pukaki Creek bridges
match the diameter/size supporting the existing
bridge and they are aligned where possible with
the average peak tidal flow directions (ebb and
flood) under the structures and with the existing
piles/piers to minimize general scour in the
channel and turbulent wakes.

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be accommodated in the new
bridge structures, even if they are designed to the
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same deck level as the existing Pukaki Bridge.
Stress-testing the new bridge options, using the 4
SLR scenarios in the 2017 MfE Coastal Guidance
out to 2120 (ranging from 0.55 to 1.36 m), would
mean the future 1% AEP storm-tide level could be
in the range 3.47-4.28 m (AVD-46). The highest
2120 storm-tide scenario, is still well below the
existing deck level of 7.25 m (AVD-46), but slightly
higher (by ~20 cm) than the lowest soffit level of
the existing bridge of ~4.05 m. It is assumed that
the soffit level of the new bridges could
accommodate a slightly higher soffit level.

Consequently, the score for this criterion remains
at -1, given sufficient capacity for SLR to be
accommodated for the Pukaki Creek crossings. ,

Notes:

Assumptions

Potential direct or indirect effects on the coastal environment or in the Coastal Marine Area (CMA) would
only occur (due to proximity) in four areas associated with the Pukaki Creek and its tributaries: i) Extra
crossing in upper eastern Waokauri Creek (opposite end of Daphne Road) for the SUP on eastern side of
SH20 (between Portage Road and Puhinui I/C); ii) SUP south of SH20B (Puhinui Road) around Price Road
up to Campana Road - crossing 3 arms of upper southern Waokauri Creek; iii) SUP and RTC south of
Puhinui Road (SH20B), to the west of Orrs Road at the boundary with the Airport precinct including upper
Otaimako Creek and the small eastern side arm of Pukaki Creek (Ch. 400-500, situated 300 northeast of
Otaimako Creek — Fig.1); and, iv) The additional Pukaki Creek bridge(s) (for west bound double lanes for
SH20B, RTC and SUP).

*Tararata Creek crossings for SH20 (Fig. 2): All short-list options retain both a southbound and northbound
additional lane on the east and west sides respectively with a widening of the bridges either side [Sheet 3
of GA Plans]. However, it is noted from Fig. 2, the area to the west and south of the existing Tararata Creek
bridge is within the Coastal Storm Inundation (CSI) layer in the Auckland Unitary Plan. This means it would
be subject to coastal flooding for a 1% AEP event with a 1 metre sea-level rise, but it is unclear how deep
that flooding would be for a 1m SLR, or indeed whether flooding could occur at the lesser SLR (would need
more detailed modelling). It is assumed for scoring purposes that the additional northbound and
southbound lanes can be designed to be adaptable in future to sufficiently accommodate SLR to minimise
future coastal flooding, in conjunction with a more detailed assessment of the future adaptation needed for
the hatched area covering the existing section of SH20 in Fig. 2.

No direct or indirect effects on the coastal environment or in the Coastal Marine Area (CMA) will occur for
SH20A (George Bolt Memorial Drive), therefore no further considerations for SH20A were undertaken for
assessing coastal processes.

Considered the four sea-level rise (SLR) scenarios in the 2017 MfE Coastal Guidance (Fig. 27, Tables 10-
11) for a planning period of 100 years as required under the NZ Coastal Policy Statement (NZCPS). By
2120, SLR would be in the range from 0.55 m to 1.36 m. Tidal flows and potential for coastal flooding
(without recourse to a field visit) will increase in these creeks over time on the back of SLR.

The present 1% AEP storm-tide level of 2.92 m (AVD-46) was used for the Pukaki Creek and Waokauri
Creek areas and 3.02 m (AVD-46) for Tararata Creek (off Mangere Inlet). These are values for sites #47
and #18 respectively from Table 3-6 of Stephens et al. (2016) in the Reference list on p. 1.

Existing crossings over the creek tributaries of Waokauri Creek (present SH20B), are planned to be
upgraded or retained: i) culverts increased or replaced to accommodate SLR and associated storm-tide
flows and water levels; ii) existing bridge (>9 m AVD-46) over the larger middle tributary (Fig. 1) is to be

Project 501094 File 20Connect MCA Enviro Short List Tech Note_Coastal Processes_NIWA_FINAL docx 2018-12-14 Revision 0 Page 18



aurecon

retained for the proposed service road (for all options). The new bridge(s) across the creek tributaries of
Waokauri Creek to the south of the present SH20B should, where possible, bridge the waterway via a
single span or piers/piles should be located out of the main tidal channel and similarly new culverts should
follow the existing watercourse alignment. Therefore, the MCDA scores assume these aspects can be built
into the design.

New bridges across Pukaki Creek are assumed to be the same height as the existing bridge (which has a

minimum deck level of 7.25 m (AVD-46) and soffit level of ~4.05 m (AVD-46). This lowest soffit level would
accommodate ~1 m SLR for a 1% AEP storm-tide event. Piers or piles should align with the average peak
tidal flow (ebb and flood) directions and existing piles/piers where possible.

This assessment is subject to findings from field surveys during later assessments and any overlaps with
freshwater stream processes.

Other Information relied upon

See list of references and maps (Figures 1-2).
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Table 4 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

, PhD (Civil Engineering),
CPEng (Environmental Engineering),
CMENngNZ

Programme Leader: Hazards & Risk,
NIWA, Hamilton

Area of assessment

Coastal processes and coastal climate
change and sea-level rise

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1)

Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | still stand by my reasoning and scoring of
the long list criteria (for the applicable extent) for nearest
option C4.

¥Yes/No

No, in light of the additional information, my scoring and
reasoning from the long list assessment has changed. |
now consider the score for the Puhinui Interchange to
Orrs Road should be:

Sea-level rise and -1
coastal climate
change

My reasoning/justification for this is as follows:

The present SH20B section [GA Plan Sheet 22],
traversing the three Waokauri Creek crossings, will
become a local service road with only minor works and
culvert upgrades proposed on the northern side of
SH20B. Therefore, the scoring has been altered to -1
(compared with -2 for the equivalent long-list option C4)
as the proposed works are minimal to the north of SH20B,
where the direct tidal creek connections to the main
estuary occur, provided the existing bridge and culvert
sizes provide sufficient waterways for conveying the tidal
flow for the higher SLR scenarios).

2) Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport via SH20
as part of the Airport to Botany (A2B)
Long List assessment. Note — the
portion at Mangere Town Centre that
is a new addition is assessed
separately below. This line item only
refers to the segments of RTC
directly adjacent SH20 and SH20A.

| confirm that | still stand by my reasoning and scoring of
the A2B long list criteria (for the RTC between Puhinui
and the Airport)

Yes/Ne

Ne ml_nglntpel “'9” ad!dz'tg'gll'al "'I!gl""a“g" Y sl GI oRAg-and
changed—t-now-considerthe-score-forthe-RTC-aleng
SH20B-should-be-:
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3) Rapid Transit Corridor Mangere Criteria N/A
Town Centre
Please consider the new portion of
RTC not previously assessed My reasoning/justification for this is as follows:
between Bader Driver (on SH20) and
SH20A (via Mangere Town Centre)

Reasons / Comments

No crossings of coastal areas

4) 20Connect Road + RTC SH20B Construction effects -1
Please now consider the above three on CMA
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this Geomorphology, -1

option for the whole option. sedimentation & tidal
flows

Sea-level rise and -1"
coastal climate
change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: While there would be an
additional upper tidal-arm crossing to east of SH20
(in upper eastern Waokauri Creek opposite end of
Daphne Road) for both the SUP and RTC for
Option 2b - construction runoff of sediment and
creek-bed disturbances should still be quite
manageable. Main reason is direct (flowing) tidal
connection to these upper arms only occurs at
high spring tides (other than catchment runoff
during rainfall events). Only minor construction
effects will arise in modifying the existing SH20B
between Orrs Road, east to Memorial Gardens
[GA Plan Sheet 22] to convert it to a local service
road and upgrade culverts, so the effect will be
minor on the more active seaward side of the tidal
creek system at spring high tides in the three
tributaries of the Waokauri Creek (compared to
widening SH20B by 1 lane in the long-list option
C4, without a service road).. The score has been
left at -1 as before (assuming erosion/sediment
control measures can minimize sediment runoff
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and seabed disturbances on the upper tide range
environment).

Previously for long-list C4 option, the RTC
alongside the small eastern side arm of Pukaki
Creek (Otaimako Creek — Fig.1) was assessed,
but this short-list Option 2b substitutes the SUP
(so no further influences on the score from this
area). In any case, construction effects should still
be quite manageable in the upper inter-tidal zone
of this side arm.

The extra southbound and northbound lanes on
SH20 over Tararata Creek (Mangere Inlet) are
widened bridged sections on both sides SH20
[Sheet 3 in GA Plans] and are common to all short-
list options. Provided there is minimal disturbance
of the CMA and avoidance of piers in the main
tidal channel, the effects on coastal processes and
turbidity should be manageable through effective
sediment & erosion control measures.

Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
option on the effects on geomorphology of the
upper tidal inlets and tidal flows over the
operational life for any of CMA crossings
(excluding Pukaki Creek bridges considered
separately), even with the addition of the SUP
south of SH20B and the RTC and SUP alongside
SH20 at the far eastern end of Waokauri Creek.

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be managed via the design of
the new bridges and culverts across the Waokauri
Creek crossings for the new carriageways south of
the existing SH20B [GA Plan Sheet 22], while the
present SH20B section [GA Plan Sheet 22],
traversing the three Waokauri Creek crossings, will
become a local service road with only minor works
and culvert upgrades proposed on the northern
side of SH20B. Therefore the scoring has been
altered to -1 (compared with -2 for the equivalent
long-list option C4) as the proposed works are
minimal to the north of SH20B, where the direct
tidal creek connections to the main estuary occur,
provided the existing bridge and culvert sizes
provide sufficient waterways for conveying the tidal
flow for the higher SLR scenarios).Sea-level rise
and storm-tide aspects will need to be considered
in designing the levels of the addition of the SUP
across Otaimako Creek (Fig. 1) — but again can be
mitigated through the design.
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— For the SH20 Tararata Creek crossing, especially
for the northbound lane, note the assumption
below (2" bullet) given the area to the west and
south of Tararata Creek bridge is within the CSI
layer in the AUP. If an adaptable design is
problematic, then the score may need to go down
to -2 (with respect to Tararata Creek crossing).

5) Pukaki Creek Construction effects -2
Please now consider the entirety of on CMA
the proposed option for the full extent
(including the new extent from Orrs

Road to the western abutment of Geomorphology, -1
Pukaki Bridge) sedimentation & tidal

flows

Sea-level rise and -1"
coastal climate
change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My additional reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: The additional new bridge
crossings over Pukaki Creek for the westbound
double lanes and the SUP (even without the RTC
bridge for this option) will require tight construction
and erosion/sediment control measures to
minimize seabed disturbances in the CMA and
generation of turbid sediment plumes during
construction, including any temporary staging
used. Therefore, this increased risk in a main tidal
channel has been scored at -2.

Further, another potential encroachment on the
CMA may be required for the SUP alongside the
small eastern side arm of Pukaki Creek (Ch. 400-
500 of GA Plan Sheet 20, situated 200 m west of
Otaimako Creek — Fig.1) — but construction effects
should still be quite manageable in the upper inter-
tidal zone of this side arm (and less risk than
Option 2a where the RTC is also included).

Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
combined option on the effects on geomorphology
of the tidal inlets and tidal flows over the
operational life for any of CMA crossings, provided
the piers/piles of the new Pukaki Creek bridges
match the diameter/size supporting the existing
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bridge and they are aligned where possible with
the average peak tidal flow directions (ebb and
flood) under the structures and with the existing
piles/piers to minimize general scour in the
channel and turbulent wakes.

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be accommodated in the new
bridge structures, even if they are designed to the
same deck level as the existing Pukaki Bridge.
Stress-testing the new bridge options, using the 4
SLR scenarios in the 2017 MfE Coastal Guidance
out to 2120 (ranging from 0.55 to 1.36 m), would
mean the future 1% AEP storm-tide level could be
in the range 3.47-4.28 m (AVD-46). The highest
2120 storm-tide scenario, is still well below the
existing deck level of 7.25 m (AVD-46), but slightly
higher (by ~20 cm) than the lowest soffit level of
the existing bridge of ~4.05 m. It is assumed that
the soffit level of the new bridges could
accommodate a slightly higher soffit level.

— Consequently, the score for this criterion remains
at -1, given sufficient capacity for SLR to be
accommodated for the Pukaki Creek crossings.

Notes:

Assumptions

Potential direct or indirect effects on the coastal environment or in the Coastal Marine Area (CMA) would
only occur (due to proximity) in four areas associated with the Pukaki Creek and its tributaries: i) Extra
crossings in upper eastern Waokauri Creek (opposite end of Daphne Road) for the SUP and RTC on
eastern side of SH20 (between Portage Road and Puhinui I/C); ii) SUP south of SH20B (Puhinui Road)
around Price Road up to Campana Road — crossing 3 arms of upper southern Waokauri Creek; iii) SUP
south of Puhinui Road (SH20B), to the west of Orrs Road at the boundary with the Airport precinct including
upper Otaimako Creek and the small eastern side arm of Pukaki Creek (Ch. 400-500, situated

300 northeast of Otaimako Creek — Fig.1); and, iv) The additional Pukaki Creek bridge(s) (for west bound
double lanes for SH20B and the SUP).

*Tararata Creek crossings for SH20 (Fig. 2): All short-list options retain both a southbound and northbound
additional lane on the east and west sides respectively with a widening of the bridges either side [Sheet 3
of GA Plans]. However, it is noted from Fig. 2, the area to the west and south of the existing Tararata Creek
bridge is within the Coastal Storm Inundation (CSlI) layer in the Auckland Unitary Plan. This means it would
be subject to coastal flooding for a 1% AEP event with a 1 metre sea-level rise, but it is unclear how deep
that flooding would be for a 1m SLR, or indeed whether flooding could occur at the lesser SLR (would need
more detailed modelling). It is assumed for scoring purposes that the additional northbound and
southbound lanes can be designed to be adaptable in future to sufficiently accommodate SLR to minimise
future coastal flooding, in conjunction with a more detailed assessment of the future adaptation needed for
the hatched area covering the existing section of SH20 in Fig. 2.
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No direct or indirect effects on the coastal environment or in the Coastal Marine Area (CMA) will occur for
SH20A (George Bolt Memorial Drive), therefore no further considerations for SH20A were undertaken for
assessing coastal processes.

Considered the four sea-level rise (SLR) scenarios in the 2017 MfE Coastal Guidance (Fig. 27, Tables 10-
11) for a planning period of 100 years as required under the NZ Coastal Policy Statement (NZCPS). By
2120, SLR would be in the range from 0.55 m to 1.36 m. Tidal flows and potential for coastal flooding
(without recourse to a field visit) will increase in these creeks over time on the back of SLR.

The present 1% AEP storm-tide level of 2.92 m (AVD-46) was used for the Pukaki Creek and Waokauri
Creek areas and 3.02 m (AVD-46) for Tararata Creek (off Mangere Inlet). These are values for sites #47
and #18 respectively from Table 3-6 of Stephens et al. (2016) in the Reference list on p. 1.

Existing crossings over the creek tributaries of Waokauri Creek (present SH20B), are planned to be
upgraded or retained: i) culverts increased or replaced to accommodate SLR and associated storm-tide
flows and water levels; ii) existing bridge (>9 m AVD-46) over the larger middle tributary (Fig. 1) is to be
retained for the proposed service road (for all options). The new bridge(s) across the creek tributaries of
Waokauri Creek to the south of the present SH20B should, where possible, bridge the waterway via a
single span or piers/piles should be located out of the main tidal channel and similarly new culverts should
follow the existing watercourse alignment. Therefore, the MCDA scores assume these aspects can be built
into the design.

New bridges across Pukaki Creek are assumed to be the same height as the existing bridge (which has a

minimum deck level of 7.25 m (AVD-46) and soffit level of ~4.05 m (AVD-46). This lowest soffit level would
accommodate ~1 m SLR for a 1% AEP storm-tide event. Piers or piles should align with the average peak
tidal flow (ebb and flood) directions and existing piles/piers where possible.

This assessment is subject to findings from field surveys during later assessments and any overlaps with
freshwater stream processes.

Other Information relied upon
See list of references and maps (Figures 1-2).
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Table 5 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and I PhD (Civil Engineering),

organisation) CPEng (Environmental Engineering),
CMENngNZ
Programme Leader: Hazards & Risk,
NIWA, Hamilton

Area of assessment Coastal processes and coastal climate

change and sea-level rise

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1) Puhinui Interchange to Orrs Road | confirm that | still stand by my reasoning and scoring of
Please consider the additional detail the long list criteria (for the applicable extent) for the
provided and confirm (or otherwise) nearest equivalent long-list option C4.
that your scoring and reasoning from
the long list is still applicable to this Yes/No
option only for the extent of Puhinui
Interchange to Orrs Road (as per No, in light of the additional information, my scoring and
long list extent) reasoning from the long list assessment has changed. |

now consider the score for the Puhinui Interchange to

Orrs Road should be:

Sea-level rise and -1
coastal climate
change

My reasoning/justification for this is as follows:

The present SH20B section [GA Plan Sheet 22],
traversing the three Waokauri Creek crossings, will
become a local service road with only minor works and
culvert upgrades proposed on the northern side of
SH20B. Therefore, the scoring has been altered to -1
(compared with -2 for the equivalent long-list option C4)
as the proposed works are minimal to the north of SH20B,
where the direct tidal creek connections to the main
estuary occur, provided the existing bridge and culvert
sizes provide sufficient waterways for conveying the tidal
flow for the higher SLR scenarios).

2) Rapid Transit Corridor | confirm that | still stand by my reasoning and scoring of
Please consider and confirm the the A2B long list criteria (for the RTC between Puhinui
criteria and score that you gave to the | and the Airport)

RTC corridor between Puhinui
Interchange and the Airport as part of | ves/Ne
the Airport to Botany (A2B) Long List

assessment _indi - . iR, .

: _gl tF; ullil “adz'tg'gll'al |||r|s|nnat|sn Fy-8corRg-and
changed—t-now-considerthe-score-forthe-RTC-aleng
SH20B-should-be:
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3) 20Connect Road + RTC SH20B Construction effects -1
Please now consider the above two on CMA
components cumulatively. Provide a
score for each criteria for both the

road and RTC components of this Geomorphology, -1
option for the whole option (but only sedimentation & tidal
up to Orrs Road on SH20B) flows
Sea-level rise and -1
coastal climate
change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: While there would be an
additional upper tidal-arm crossing to the south of
SH20B and to east of SH20 (in upper eastern
Waokauri Creek opposite end of Daphne Road) for
the SUP only, for Option 3a - construction runoff of
sediment and creek-bed disturbances should still
be quite manageable. Main reason is direct
(flowing) tidal connection to these upper arms only
occurs at high spring tides (other than catchment
runoff during rainfall events). Only minor
construction effects will arise in modifying the
existing SH20B between Orrs Road, east to
Memorial Gardens [GA Plan Sheet 22] to convert it
to a local service road and upgrade culverts, so
the effect will be minor on the more active seaward
side of the tidal creek system at spring high tides
in the three tributaries of the Waokauri Creek
(compared to widening SH20B by 1 lane in the
long-list option C4, without a service road). The
score has been left at -1 as before (assuming
erosion/sediment control measures can minimize
sediment runoff and seabed disturbances on the
upper tide range environment).

Another (or a widened) encroachment on the CMA
may be required for the SUP (as well as for the
RTC) alongside the small eastern side arm of
Pukaki Creek (Otaimako Creek — Fig.1) — but
construction effects should still be quite
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manageable in the upper inter-tidal zone of this
side arm.

The extra southbound and northbound lanes on SH20
over Tararata Creek (Mangere Inlet) are widened
bridged sections on both sides SH20 [Sheet 3 in GA
Plans] and are common to all short-list options.
Provided there is minimal disturbance of the CMA and
avoidance of piers in the main tidal channel, the
effects on coastal processes and turbidity should be
manageable through effective sediment & erosion
control measures.

Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
option on the effects on geomorphology of the
upper tidal inlets and tidal flows over the
operational life for any of CMA crossings
(excluding Pukaki Creek bridges considered
separately), even with the addition of the SUP
south of SH20B and alongside SH20 at the upper
eastern end of Waokauri Creek.

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be managed via the design of
the new bridges and culverts across the Waokauri
Creek crossings for the new carriageways south of
the existing SH20B [GA Plan Sheet 22], while the
present SH20B section [GA Plan Sheet 22],
traversing the three Waokauri Creek crossings, will
become a local service road with only minor works
and culvert upgrades proposed on the northern
side of SH20B. Therefore, the scoring has been
altered to -1 (compared with the equivalent long-
list option C4) as the proposed works are minimal
to the north of SH20B, where the direct tidal creek
connections to the main estuary occur, provided
the existing bridge and culvert sizes provide
sufficient waterways for conveying the tidal flow for
the higher SLR scenarios). Sea-level rise and
storm-tide aspects will need to be considered in
designing the levels of the SUP and RTC across
Otaimako Creek (Fig. 1) — but again can be
mitigated through the design.

— For the SH20 Tararata Creek crossing, especially
for the northbound lane, note the assumption
below (2" bullet) given the area to the west and
south of Tararata Creek bridge is within the CSI
layer in the AUP. If an adaptable design is
problematic, then the score may need to go down
to -2 (with respect to the Tararata Creek crossing).
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4) Pukaki Creek Construction effects -2
Please now consider the entirety of on CMA
the proposed option for the full extent
(including the new extent from Orrs

Road to the western abutment of Geomorphology, -1
Pukaki Bridge) sedimentation & tidal

flows

Sea-level rise and -1"
coastal climate
change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My additional reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: The additional new bridge
crossing over Pukaki Creek for the RTC and the
SUP will require tight construction and
erosion/sediment control measures to minimize
seabed disturbances in the CMA and generation of
turbid sediment plumes during construction,
including any temporary staging used. Therefore,
this increased risk in a main tidal channel has
been scored at -2.

Further, another potential encroachment on the
CMA may be required for the RTC and SUP
across the small eastern side arm of Pukaki Creek
(Ch. 400-500 of GA Plan Sheet 20, situated 200 m
west of Otaimako Creek — Fig.1) — but construction
effects should still be quite manageable in the
upper inter-tidal zone of this side arm.

Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
combined option on the effects on geomorphology
of the tidal inlets and tidal flows over the
operational life for any of CMA crossings, provided
the piers/piles of the new Pukaki Creek bridge
match the diameter/size supporting the existing
bridge and they are aligned where possible with
the average peak tidal flow directions (ebb and
flood) under the structure and with the existing
piles/piers to minimize general scour in the
channel and turbulent wakes.

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be accommodated in the new
bridge structures, even if they are designed to the
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same deck level as the existing Pukaki Bridge.
Stress-testing the new bridge options, using the 4
SLR scenarios in the 2017 MfE Coastal Guidance
out to 2120 (ranging from 0.55 to 1.36 m), would
mean the future 1% AEP storm-tide level could be
in the range 3.47-4.28 m (AVD-46). The highest
2120 storm-tide scenario, is still well below the
existing deck level of 7.25 m (AVD-46), but slightly
higher (by ~20 cm) than the lowest soffit level of
the existing bridge of ~4.05 m. It is assumed that
the soffit level of the new bridges could
accommodate a slightly higher soffit level.

— Consequently, the score for this criterion remains
at -1, given sufficient capacity for SLR to be
accommodated for the Pukaki Creek crossings.

Notes:

Assumptions

Potential direct or indirect effects on the coastal environment or in the Coastal Marine Area (CMA) would
only occur (due to proximity) in four areas associated with the Pukaki Creek and its tributaries: i) Extra
crossing in upper eastern Waokauri Creek (opposite end of Daphne Road) for the SUP on eastern side of
SH20 (between Portage Road and Puhinui I/C); ii) SUP and RTC south of SH20B (Puhinui Road) around
Price Road up to Campana Road — crossing 3 arms of upper southern Waokauri Creek; iii) SUP and RTC
south of Puhinui Road (SH20B), to the west of Orrs Road at the boundary with the Airport precinct including
upper Otaimako Creek and the small eastern side arm of Pukaki Creek (Ch. 400-500, situated

300 northeast of Otaimako Creek — Fig.1); and, iv) The additional Pukaki Creek bridge(s) (for the RTC and
SUP).

*Tararata Creek crossings for SH20 (Fig. 2): All short-list options retain both a southbound and northbound
additional lane on the east and west sides respectively with a widening of the bridges either side [Sheet 3
of GA Plans]. However, it is noted from Fig. 2, the area to the west and south of the existing Tararata Creek
bridge is within the Coastal Storm Inundation (CSlI) layer in the Auckland Unitary Plan. This means it would
be subject to coastal flooding for a 1% AEP event with a 1 metre sea-level rise, but it is unclear how deep
that flooding would be for a 1m SLR, or indeed whether flooding could occur at the lesser SLR (would need
more detailed modelling). It is assumed for scoring purposes that the additional northbound and
southbound lanes can be designed to be adaptable in future to sufficiently accommodate SLR to minimise
future coastal flooding, in conjunction with a more detailed assessment of the future adaptation needed for
the hatched area covering the existing section of SH20 in Fig. 2.

No direct or indirect effects on the coastal environment or in the Coastal Marine Area (CMA) will occur for
SH20A (George Bolt Memorial Drive), therefore no further considerations for SH20A were undertaken for
assessing coastal processes.

Considered the four sea-level rise (SLR) scenarios in the 2017 MfE Coastal Guidance (Fig. 27, Tables 10-
11) for a planning period of 100 years as required under the NZ Coastal Policy Statement (NZCPS). By
2120, SLR would be in the range from 0.55 m to 1.36 m. Tidal flows and potential for coastal flooding
(without recourse to a field visit) will increase in these creeks over time on the back of SLR.

The present 1% AEP storm-tide level of 2.92 m (AVD-46) was used for the Pukaki Creek and Waokauri
Creek areas and 3.02 m (AVD-46) for Tararata Creek (off Mangere Inlet). These are values for sites #47
and #18 respectively from Table 3-6 of Stephens et al. (2016) in the Reference list on p. 1.

Existing crossings over the creek tributaries of Waokauri Creek (present SH20B), are planned to be
upgraded or retained: i) culverts increased or replaced to accommodate SLR and associated storm-tide
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flows and water levels; ii) existing bridge (>9 m AVD-46) over the larger middle tributary (Fig. 1) is to be
retained for the proposed service road (for all options). The new bridge(s) across the creek tributaries of
Waokauri Creek to the south of the present SH20B should, where possible, bridge the waterway via a
single span or piers/piles should be located out of the main tidal channel and similarly new culverts should
follow the existing watercourse alignment. Therefore, the MCDA scores assume these aspects can be built
into the design.

New bridges across Pukaki Creek are assumed to be the same height as the existing bridge (which has a

minimum deck level of 7.25 m (AVD-46) and soffit level of ~4.05 m (AVD-46). This lowest soffit level would
accommodate ~1 m SLR for a 1% AEP storm-tide event. Piers or piles should align with the average peak
tidal flow (ebb and flood) directions and existing piles/piers where possible.

This assessment is subject to findings from field surveys during later assessments and any overlaps with
freshwater stream processes.

Other Information relied upon
See list of references and maps (Figures 1-2).
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Table 6 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

, PhD (Civil Engineering),
CPEng (Environmental Engineering),
CMENngNZ
Programme Leader: Hazards & Risk,
NIWA, Hamilton

Area of assessment

Coastal processes and coastal climate
change and sea-level rise

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

1)

Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

| confirm that | still stand by my reasoning and scoring of
the long list criteria (for the applicable extent) for the
nearest long-list option C4.

¥Yes/No

No, in light of the additional information, my scoring and
reasoning from the long list assessment has changed. |
now consider the score for the Puhinui Interchange to
Orrs Road should be:

Sea-level rise and -1
coastal climate
change

My reasoning/justification for this is as follows:

The present SH20B section [GA Plan Sheet 22],
traversing the three Waokauri Creek crossings, will
become a local service road with only minor works and
culvert upgrades proposed on the northern side of
SH20B. Therefore, the scoring has been altered to -1
(compared with -2 for the equivalent long-list option C4)
as the proposed works are minimal to the north of SH20B,
where the direct tidal creek connections to the main
estuary occur, provided the existing bridge and culvert
sizes provide sufficient waterways for conveying the tidal
flow for the higher SLR scenarios).

2) Rapid Transit Corridor

Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport via SH20
as part of the Airport to Botany (A2B)
Long List assessment. Note — the
portion at Mangere Town Centre that
is a new addition is assessed
separately below. This line item only
refers to the segments of RTC
directly adjacent SH20 and SH20A.

| confirm that | still stand by my reasoning and scoring of
the A2B long list criteria (for the RTC between Puhinui
and the Airport)

YestNe

Noinight of the-additionat information. . |

Project 501094 File 20Connect MCA Enviro Short List Tech Note_Coastal Processes_NIWA_FINAL docx 2018-12-14 Revision 0 Page 32




aurecon

3) Rapid Transit Corridor Mangere Criteria N/A
Town Centre
Please consider the new portion of
RTC not previously assessed My reasoning/justification for this is as follows:
between Bader Driver (on SH20) and
SH20A (via Mangere Town Centre)

Reasons / Comments

No crossings of coastal areas

4) 20Connect Road + RTC SH20B Construction effects -1
Please now consider the above three on CMA
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this Geomorphology, -1

option for the whole option. sedimentation & tidal
flows

Sea-level rise and -1"
coastal climate
change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: While there would be an
additional upper tidal-arm crossing to east of SH20
(in upper eastern Waokauri Creek opposite end of
Daphne Road) for the SUP and RTC for Short List
Option 3b - construction runoff of sediment and
creek-bed disturbances should still be quite
manageable. Main reason is direct (flowing) tidal
connection to these upper arms only occurs at
high spring tides (other than catchment runoff
during rainfall events).

— Only minor construction effects will arise in
modifying the existing SH20B between Orrs Road,
east to Memorial Gardens [GA Plan Sheet 22] to
convert it to a local service road and upgrade
culverts, so the effect will be minor on the more
active seaward side of the tidal creek system at
spring high tides in the three tributaries of the
Waokauri Creek (compared to widening SH20B by
1 lane in the long-list option C4, without a service
road).The score has been left at -1 as before
(assuming erosion/sediment control measures can
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minimize sediment runoff and seabed disturbances
on the upper tide range environment).

Previously for Long-list option C4, the RTC
alongside the small eastern side arm of Pukaki
Creek (Otaimako Creek — Fig.1) was assessed but
this Short-list Option 3b substitutes the SUP
instead (so no further influence on the score for
this area). In any case, construction effects should
still be quite manageable in the upper inter-tidal
zone of this side arm.

The extra southbound and northbound lanes on
SH20 over Tararata Creek (Mangere Inlet) are
widened bridged sections on both sides SH20
[Sheet 3 in GA Plans] and are common to all short-
list options. Provided there is minimal disturbance
of the CMA and avoidance of piers in the main
tidal channel, the effects on coastal processes and
turbidity should be manageable through effective
sediment & erosion control measures.

Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
option on the effects on geomorphology of the
upper tidal inlets and tidal flows over the
operational life for any of CMA crossings
(excluding Pukaki Creek bridges considered
separately), even with the addition of the SUP
south of SH20Band the RTC and SUP alongside
SH20 at the far eastern end of Waokauri Creek.

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be managed via the design of
the new bridges and culverts across the Waokauri
Creek crossings for the new carriageways south of
the existing SH20B [GA Plan Sheet 22], while the
present SH20B section [GA Plan Sheet 22],
traversing the three Waokauri Creek crossings, will
become a local service road with only minor works
and culvert upgrades proposed on the northern
side of SH20B. Therefore, the scoring has been
altered to -1 (compared with -2 for the equivalent
long-list option C4) as the proposed works are
minimal to the north of SH20B, where the direct
tidal creek connections to the main estuary occur,
provided the existing bridge and culvert sizes
provide sufficient waterways for conveying the tidal
flow for the higher SLR scenarios).

— Sea-level rise and storm-tide aspects will need to
be considered in designing the levels of the SUP
alongside Otaimako Creek (Fig. 1) — but again can
be mitigated through the design.

Project 501094 File 20Connect MCA Enviro Short List Tech Note_Coastal Processes_NIWA_FINAL docx 2018-12-14 Revision 0 Page 34



aurecon

— For the SH20 Tararata Creek crossing, especially
for the northbound lane, note the assumption
below (2" bullet) given the area to the west and
south of Tararata Creek bridge is within the CSI
layer in the AUP. If an adaptable design is
problematic, then the score may need to go down
to -2 (with respect to Tararata Creek crossing).

5) Pukaki Creek Construction effects -2
Please now consider the entirety of on CMA
the proposed option for the full extent
(including the new extent from Orrs

Road to the western abutment of Geomorphology, -1
Pukaki Bridge) sedimentation & tidal

flows

Sea-level rise and -1"
coastal climate
change

* See assumption below regarding sea-level rise and
coastal flooding south and west of Tararata Creek
crossing.

My additional reasoning/justification for this is as follows:

Reasons / Comments

Construction effects on CMA:

— Reasons/comments: The additional new bridge
crossings over Pukaki Creek for the SUP (even
without the RTC bridge for this option) will require
tight construction and erosion/sediment control
measures to minimize seabed disturbances in the
CMA and generation of turbid sediment plumes
during construction, including any temporary
staging used. Therefore, this increased risk in a
main tidal channel has still been scored at -2
(although slight reduction in risk than having the
widened bridge including both the SUP and the
RTC).

Further, another potential encroachment on the
CMA may be required for the SUP alongside the
small eastern side arm of Pukaki Creek (Ch. 400-
500 of GA Plan Sheet 20, situated 300 m
northeast of Otaimako Creek — Fig.1) — but the
footprint is probably largely outside the CMA.

Geomorphology/sedimentation & tidal flows:

— Reasons/comments: No substantial change for this
combined option on the effects on geomorphology
of the tidal inlets and tidal flows over the
operational life for any of CMA crossings, provided
the piers/piles of the new Pukaki Creek bridge
supporting the SUP, match the diameter/size
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supporting the existing bridge and they are aligned
where possible with the average peak tidal flow
directions (ebb and flood) under the structures and
with the existing piles/piers to minimize general
scour in the channel and turbulent wakes.

Sea-level rise and coastal climate change:

— Reasons/comments: Sea-level rise and climate
change aspects can be accommodated in the new
bridge structures, even if they are designed to the
same deck level as the existing Pukaki Bridge.
Stress-testing the new bridge options, using the 4
SLR scenarios in the 2017 MfE Coastal Guidance
out to 2120 (ranging from 0.55 to 1.36 m), would
mean the future 1% AEP storm-tide level could be
in the range 3.47-4.28 m (AVD-46). The highest
2120 storm-tide scenario, is still well below the
existing deck level of 7.25 m (AVD-46), but slightly
higher (by ~20 cm) than the lowest soffit level of
the existing bridge of ~4.05 m. It is assumed that
the soffit level of the new bridge supporting the
SUP could accommodate a slightly higher soffit
level.

— Consequently, the score for this criterion remains
at -1 for this Option, given sufficient capacity for
SLR to be accommodated for the Pukaki Creek
crossings.

Notes:

Assumptions

Potential direct or indirect effects on the coastal environment or in the Coastal Marine Area (CMA) would
only occur (due to proximity) in four areas associated with the Pukaki Creek and its tributaries: i) Extra
crossings in upper eastern Waokauri Creek (opposite end of Daphne Road) for the SUP and RTC on
eastern side of SH20 (between Portage Road and Puhinui I/C); ii) SUP south of SH20b (Puhinui Road)
around Price Road up to Campana Road — crossing 3 arms of upper southern Waokauri Creek; iii) SUP
south of Puhinui Road (SH20B), to the west of Orrs Road at the boundary with the Airport precinct including
upper Otaimako Creek and the small eastern side arm of Pukaki Creek (Ch. 400-500, situated

300 northeast of Otaimako Creek — Fig.1); and, iv) An additional Pukaki Creek bridge — to support the SUP.

*Tararata Creek crossings for SH20 (Fig. 2): All short-list options retain both a southbound and northbound
additional lane on the east and west sides respectively with a widening of the bridges either side [Sheet 3
of GA Plans]. However, it is noted from Fig. 2, the area to the west and south of the existing Tararata Creek
bridge is within the Coastal Storm Inundation (CSlI) layer in the Auckland Unitary Plan. This means it would
be subject to coastal flooding for a 1% AEP event with a 1 metre sea-level rise, but it is unclear how deep
that flooding would be for a 1m SLR, or indeed whether flooding could occur at the lesser SLR (would need
more detailed modelling). It is assumed for scoring purposes that the additional northbound and
southbound lanes can be designed to be adaptable in future to sufficiently accommodate SLR to minimise
future coastal flooding, in conjunction with a more detailed assessment of the future adaptation needed for
the hatched area covering the existing section of SH20 in Fig. 2.
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No direct or indirect effects on the coastal environment or in the Coastal Marine Area (CMA) will occur for
SH20A (George Bolt Memorial Drive), therefore no further considerations for SH20A were undertaken for
assessing coastal processes.

Considered the four sea-level rise (SLR) scenarios in the 2017 MfE Coastal Guidance (Fig. 27, Tables 10-
11) for a planning period of 100 years as required under the NZ Coastal Policy Statement (NZCPS). By
2120, SLR would be in the range from 0.55 m to 1.36 m. Tidal flows and potential for coastal flooding
(without recourse to a field visit) will increase in these creeks over time on the back of SLR.

The present 1% AEP storm-tide level of 2.92 m (AVD-46) was used for the Pukaki Creek and Waokauri
Creek areas and 3.02 m (AVD-46) for Tararata Creek (off Mangere Inlet). These are values for sites #47
and #18 respectively from Table 3-6 of Stephens et al. (2016) in the Reference list on p. 1.

Existing crossings over the creek tributaries of Waokauri Creek (present SH20B), are planned to be
upgraded or retained: i) culverts increased or replaced to accommodate SLR and associated storm-tide
flows and water levels; ii) existing bridge (>9 m AVD-46) over the larger middle tributary (Fig. 1) is to be
retained for the proposed service road (for all options). The new bridge(s) across the creek tributaries of
Waokauri Creek to the south of the present SH20B should, where possible, bridge the waterway via a
single span or piers/piles should be located out of the main tidal channel and similarly new culverts should
follow the existing watercourse alignment. Therefore, the MCDA scores assume these aspects can be built
into the design.

For the existing Pukaki Creek Bridge, the minimum deck level is 7.25 m (AVD-46) and soffit level is
~4.05 m (AVD-46). This lowest soffit level would accommodate ~1 m SLR for a 1% AEP storm-tide event.

This assessment is subject to findings from field surveys during later assessments and any overlaps with
freshwater stream processes.

Other Information relied upon

See list of references and maps (Figures 1-2).
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Technical Note

To I From I

Copy I Roference 501094

Date 2018-11-28 (oesang tipage) 27

Subject 20 Connect Short List Options: Multi-Criteria Analysis Scoring Sheet: Natural

Character, Landscape, Visual and Urban Design

The following provides an assessment of the short-list options for the 20Connect Single Stage
Business Case (20Connect SSBC). The assessment details the considerations which have been
used to inform the assessment. This assessment is designed to contribute to the Multi-Criteria
Analysis (MCA) assessment which is being undertaken for the short-list options.

The source information assessed was based on desktop analysis only. The natural character,
landscape, visual and urban design assessments were based on:

The 20Connect long-list technical assessment undertaken by | dated 22 August 2018

The 20Connect short-list schematics (dated 12 Oct 2018) and the short-list options descriptions
document (dated 17 Oct 2018).

Google Earth, Google Maps and Google Street View

Auckland Council Unitary Plan Geomaps System
(https://lgeomapspublic.aucklandcouncil.govt.nz/viewer/index.html)

NZ Topographic Maps Online (https://topomap.co.nz)
Te Araroa Trail website and maps (hitps://www.teararoa.org.nz/)

NZTA Landscape Guidelines (Final Draft) and NZTA Bridging the Gap (Urban Design Guidelines)

Local knowledge of the site and locality, including some recent (unrelated) visits to the site area

The options are outlined in the following table. The scores and assessments are outlined in the below
tables.

Option 1a SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20B - Pukaki Creek 4 lanes

Option 1b SH20B Offline grade separated connections - Puhinui South-facing Ramps -
SH20 Widening - RTC on SH20 and SH20A - Pukaki Creek 4 lanes

Option 2a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 4 lanes

Option 2b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 4 lanes

Option 3a SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20B - Pukaki Creek 2 lanes
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Option 3b SH20B Online widening at grade connections - SH20 Widening - RTC on
SH20 and SH20A - Pukaki Creek 2 lanes
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The Scoring Scale to be applied to the assessment below is the same as the Long List and is as follows:

-3 Significant Adverse/Un-mitigatable
-2 Significant Adverse

-1 Minor/Moderate Adverse

0 Neutral

1 Minor Positive

2 Moderate Positive

3 Significant Positive

Table 1 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

Registered Landscape Architect

Area of assessment Natural Character, Landscape, Visual
and Urban Design

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

In light of the additional information, my reasoning from
1) Puhinui Interchange to Orrs Road the long list has changed, but the scores stay the same.

Please consider the additional detail

provided and confirm (or otherwise) Natural Character and -1
that your scoring and reasoning from Landscape Effects

the long list is still applicable to this Visual Effects -1
option only for the extent of Puhinui

Interchange to Orrs Road (as per Urban Design +2
long list extent) Outcomes

My reasoning/justification for this is as follows:

Natural Character and Landscape Effects:

- Although difficult to determine from schematic drawings,
potentially the off-line options would be aligned in close
proximity to the existing SH20B, resulting in a high
density of infrastructure. Ideally there would be some
separation between the motorway and the local road to
allow for landscape mitigation.

Visual Effects:

- No substantial changes within this extent of the project

Urban Design Outcomes:

- The off-line provisions for SH20B and the SUP provide
positive outcomes in terms of connectivity.

- The isolating of Puhinui Road at each end, with access
to this road by motorway only (which is not ideal for
short-length local trips), is not a good UD outcome. This
might potentially be mitigated in the future with other
local roads being developed in the area south of
SH20B, but options for this area are not yet understood.
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- As for landscape effects, ideally there would be some
separation between the new off-line motorway and the
local road. Also need to consider pedestrian cross-
connectivity over/under the motorway.

- Overall, the option provides for positive UD outcomes,
but it is noted that there are some aspects which
provide less than ideal outcomes.

| did not provide an assessment for the A2B project.
2) Rapid Transit Corridor However, | did incorporate comments on the RTC
Please consider and confirm the between Puhinui Interchange and Orrs Road in my
criteria and score that you gave to the | 20Connect assessment, and stand by these.
RTC corridor between Puhinui

Interchange and the Airport as part of Natural Character and -1
the Airport to Botany (A2B) Long List Landscape Effects
assessment Visual Effects -1
Urban Design +1
Outcomes

My reasoningljustification for this is as follows:

Natural Character and Landscape Effects:

- No substantial changes within this extent of the project.

Visual Effects:

- No substantial changes within this extent of the project

Urban Design Outcomes:

- The provision of an RTC from the airport to Puhinui is a
positive UD outcome in terms of providing a variety of
connections to/from the airport (in addition to potential
future LRT to the north).

- This is offset by not having the RTC along SH20 which
(even without the Mangere Town Centre Loop) which
would provide increased local connectivity, as provided
by other options.

- However, overall, the installation of any RTC elements
is considered a good outcome (score would have been
higher if both options were provided).

Natural Character -1
3) 20Connect Road + RTC SH20B and Landscape

Please now consider the above two Effects
components cumulatively. Provide a Visual Effects -1
score for each criteria for both the
road and RTC components of this Urban Design +2
option for the whole option (but only Qutcomes
up to Orrs Road on SH20B)

My reasoning/justification for this is as follows:
Natural Character and Landscape Effects:

- SH20 is flanked by relatively mature vegetation on the
eastern side resulting in this motorway being an
established green corridor through the city. Installing a
SUP along the corridor may result in the loss of
some/all of this vegetation. Can be partially mitigated
through further planting, if space allows.

- Shorter term landscape effects may be likely through
open rural areas by Prices Road, however this is zoned
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business and future landscape changes in this area are
provided for in the Auckland Unitary Plan.

- Ideally there would be some separation between the
motorway and Puhinui Road to allow for landscape
mitigation.

Visual Effects:

- For an extended length SH20 is flanked by earth bunds,

which may be affected by the installation of a SUP,

increasing the visibility of the motorway corridor (and
introducing visibility of the SUP) from neighbouring
properties. This could be mitigated through placement
of noise walls and/or planting within the corridor, if
space allows.

Limited residential properties near the SH20/SH20B

interchange.

Visual effects likely in the rural open areas around

Prices Road, however this area is zoned business and

future visual changes are provided for in the Auckland

Unitary Plan.

Urban Design Outcomes:

- Inclusion of the RTC through SH20B allows good

connectivity between Puhinui and the airport. However,

this is offset by no improvement of connectivity between
local centres (including Mangere Town Centre), as
provided by other options.

Inclusion of the SUPs throughout is positive for walking

and cycling.

Inclusion of the SUP along SH20B is positive for

completing a safe, walkable portion of Te Araroa Trail.

The offline development of SH20B could potentially

allow for enhanced urban design and gateway

outcomes.

Pedestrian and cycling cross-connectivity over (or

under) the motorway corridor can potentially be

improved through the project.

The isolating of Puhinui Road at each end, with access

to this road by motorway only (which is not ideal for

short-length local trips) is not an ideal UD outcome (and
offsets the positives listed above). This might potentially
be mitigated in the future with other local roads being
developed in the area south of SH20B, but options for
this area are not yet understood. Ideally some
separation would be provided between the motorway
and Puhinui Road.

- Overall, the option provides for positive UD outcomes,
but it is noted that there are some aspects which
provide less than ideal outcomes.

4) Pukaki Creek
Please now consider the entirety of
the proposed option for the full extent
(including the new extent from Orrs
Road to the western abutment of
Pukaki Bridge)

Natural Character and -2
Landscape Effects

Visual Effects -1

Urban Design Outcomes +2

My reasoning/justification for this is as follows:
Natural Character and Landscape Effects:

- Pukaki Creek has high natural character and
landscape values. The construction of new bridge
structures for the road, RTC and SUP will introduce
built character, will likely result in coastal vegetation
clearance, and urbanization of the coastal edge. Some
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mitigation may be possible through planting and artistic
representations.

Visual Effects:

- As outlined in the reasoning above.

Urban Design Outcomes:

- As outlined in the reasoning above.

Notes:

Assumptions

Assumptions as per memorandum provided by | to 20Connect Environmental Specialists
dated 17" October 2018.

Auckland International Airport will provide appropriate links with their designated land area and as part of
this will develop appropriate gateway landscape concepts in association with NZTA at a later time.

Other Information relied upon
As outlined above.
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Table 2 Multi Criteria Analysis Scoring Sheet

organisation)

Name of assessor (incl. qualifications and

Registered Landscape Architect

Area of assessment

Natural Character, Landscape, Visual
and Urban Design

stages as per the boxes below:

Given the advancement of options from Long List, we have asked you to consider the option in four

Interchange to Orrs Road (as per
long list extent)

1) Puhinui Interchange to Orrs Road the long list has changed, but the scores stay the same.
Please consider the additional detail

provided and confirm (or otherwise) Natural Character and -1
that your scoring and reasoning from Landscape Effects
the long list is still applicable to this Visual Effects -1

option only for the extent of Puhinui

In light of the additional information, my reasoning from

Urban Design +2
Outcomes

My reasoning/justification for this is as follows:
Natural Character and Landscape Effects:

- Although difficult to determine from schematic drawings,
potentially the off-line options would be aligned in close
proximity to the existing SH20B, resulting in a high
density of infrastructure. Ideally there would be some
separation between the motorway and the local road to
allow for landscape mitigation.

Visual Effects:

- No substantial changes within this extent of the project

Urban Design Outcomes:

- The off-line provisions for SH20B and the SUP provide
positive outcomes in terms of connectivity.

- The isolating of Puhinui Road at each end, with access
to this road by motorway only (which is not ideal for
short-length local trips), is not a good UD outcome. This
might potentially be mitigated in the future with other
local roads being developed in the area south of
SH20B, but options for this area are not yet understood.

- As for landscape effects, ideally there would be some
separation between the new off-line motorway and the
local road. Also need to consider pedestrian cross-
connectivity over/under the motorway.

- Overall, the option provides for positive UD outcomes,
but it is noted that there are some aspects which
provide less than ideal outcomes.

2) Rapid Transit Corridor

| did not provide an assessment for the A2B project.
However, | did incorporate comments on the RTC
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Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport via SH20
as part of the Airport to Botany (A2B)
Long List assessment. Note — the
portion at Mangere Town Centre that
is a new addition is assessed
separately below. This line item only
refers to the segments of RTC
directly adjacent SH20 and SH20A.

between Puhinui Interchange and the airport in my
20Connect assessment, and stand by these.

Natural Character and -1
Landscape Effects
Visual Effects -1
Urban Design +1
Outcomes

My reasoning/justification for this is as follows:
Natural Character and Landscape Effects:

- No substantial changes within this extent of the project.
Visual Effects:

- No substantial changes within this extent of the project
Urban Design Outcomes:

- The provision of an RTC along SH20 is a positive UD
outcome in terms of providing faster, more efficient local
connections between town centres (even without the
RTC loop through Mangere Town Centre). This is offset
by not having the RTC between the airport and Puhinui.
However, overall, increasing speed and efficiency of
Public Transport is considered a good outcome (score
would have been higher if both options were provided).

3)

Rapid Transit Corridor Mangere
Town Centre

Please consider the new portion of
RTC not previously assessed
between Bader Driver (on SH20) and
SH20A (via Mangere Town Centre)

Natural -1
Character and
Landscape
Effects
Visual Effects -1

Urban Design +2

Outcomes

My reasoningl/justification for this is as follows:

Natural Character and Landscape Effects:

- Bader Drive through Mangere Town Centre has a
relatively high degree of landscape amenity, created by
a planted central median (in parts) and a large number
of mature street trees. The installation of RTC lanes is
likely to affect this amenity.

Visual Effects:

- Some parts of Bader Drive are flanked by residential
properties. The installation of an RTC corridor would be
visible to these properties, with limited opportunity for
mitigation. However, this is considered in the context
that Bader Drive is an existing busy arterial road.

Urban Design Outcomes:

- The provision of an RTC through Mangere Town Centre
is a positive UD outcome in terms of providing faster,
reliable, and more efficient local connections between
town centres. This is offset by not having the RTC
between the airport and Puhinui.

- However, overall, increasing speed and efficiency of
Public Transport is considered a good outcome (score
would have been higher if both options were provided).

4)

20Connect Road + RTC SH20B
Please now consider the above three
components cumulatively. Provide a

Natural Character -1
and Landscape
Effects

Visual Effects -1
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score for each criteria for both the
road and RTC components of this Urban Design +2
option for the whole option. Qutcomes

My reasoning/justification for this is as follows:

Natural Character and Landscape Effects:

- SH20 is flanked by relatively mature vegetation on the

eastern side resulting in this motorway being an

established green corridor through the city. Installing a

SUP along the corridor may result in the loss of

somef/all of this vegetation. Can be partially mitigated

through further planting, if space allows.

Shorter term landscape effects may be likely through

open rural areas by Prices Road, however this is zoned

business and future landscape changes in this area are
provided for in the Auckland Unitary Plan

- Bader Drive through Mangere Town Centre has a
relatively high degree of landscape amenity, created by
a planted central median (in parts) and a large number
of mature street trees. The installation of RTC lanes is
likely to affect this amenity.

Visual Effects:

- For an extended length SH20 is flanked by earth bunds,

which may be affected by the installation of a SUP,

increasing the visibility of the motorway corridor (and
introducing visibility of the SUP) from neighbouring
properties. This could be mitigated through placement
of noise walls and/or planting within the corridor, if
space allows.

Some parts of Bader Drive are flanked by residential

properties. The installation of an RTC corridor would be

visible to these properties, with limited opportunity for
mitigation. However, this is considered in the context
that Bader Drive is an existing busy arterial road.

Limited residential properties near the SH20/SH20B

interchange.

Visual effects likely in the rural open areas around

Prices Road, however this area is zoned business and

future visual changes are provided for in the Auckland

Unitary Plan.

Urban Design Outcomes:

- Inclusion of the RTC through Mangere Town Centre
allows good connectivity between town centres.
However, this is offset by lack of connectivity between
the airport and Puhinui, as is provided by other options.

- Inclusion of the SUPs throughout is positive for walking

and cycling.

Inclusion of the SUP along SH20B is positive for

completing a safe, walkable portion of Te Araroa Trail.

The offline development of SH20B could potentially

allow for enhanced urban design and gateway

outcomes.

Pedestrian and cycling cross-connectivity over (or

under) the motorway corridor can potentially be

improved through the project.

The isolating of Puhinui Road at each end, with access

to this road by motorway only (which is not ideal for

short-length local trips) is not an ideal UD outcome (and
offsets the positives listed above). This might potentially
be mitigated in the future with other local roads being
developed in the area south of SH20B, but options for
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this area are not yet understood. Ideally some
separation would be provided between the motorway
and Puhinui Road.

- Overall, the option provides for positive UD outcomes,
but it is noted that there are some aspects which
provide less than ideal outcomes.

Natural Character -
5) Pukaki Creek and Landscape
Please now consider the entirety of Effects
the proposed option for the full extent Visual Effects -
(including the new extent from Orrs 1
Road to the western abutment of Urban Design +
Pukaki Bridge) Outcomes 2

My reasoningl/justification for this is as follows:

Natural Character and Landscape Effects:

- Pukaki Creek has high natural character and
landscape values. The construction of new bridge
structures for the road and SUP will introduce built
character, will likely result in coastal vegetation
clearance, and urbanization of the coastal edge. Some
mitigation may be possible through planting and artistic
representations.

Visual Effects:

- As outlined in the reasoning above.

Urban Design Outcomes:

- As outlined in the reasoning above.

Notes:

Assumptions

Assumptions as per memorandum provided by | to 20Connect Environmental Specialists
dated 17 October 2018.

Auckland International Airport will provide appropriate links with their designated land area and as part of
this will develop appropriate gateway landscape concepts in association with NZTA at a later time.

Other Information relied upon
As outlined above.
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Table 3 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation) Registered Landscape Architect

Area of assessment Natural Character, Landscape, Visual
and Urban Design

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

In light of the additional information, my reasoning from
1) Puhinui Interchange to Orrs Road the long list has changed, but the scores stay the same.
Please consider the additional detail

provided and confirm (or otherwise) Natural Character and -1
that your scoring and reasoning from Landscape Effects

the long list is still applicable to this Visual Effects -1
option only for the extent of Puhinui

Interchange to Orrs Road (as per Urban Design +1
long list extent) Outcomes

My reasoningl/justification for this is as follows:

Natural Character and Landscape Effects:

- The new schematics indicate the likely extent of
widening, which will increase the degree of landscape
character change brought about by the road in the
shorter term.

Visual Effects:

- No substantial changes within this extent of the project

Urban Design Outcomes:

- Previously | had noted that the on-line option of
widening SH20B was likely to diminish UD outcomes for
existing local residents and businesses. The additional
changes including service lanes to provide for at-grade
connections diminishes the outcomes further, especially
in comparison to other options, hence the lower score
versus Options 1a and 1b.

- Overall, the option provides for positive UD outcomes,
but it is noted that there are some aspects which
provide less than ideal outcomes.

| did not provide an assessment for the A2B project.

2) Rapid Transit Corridor However, | did incorporate comments on the RTC

Please consider and confirm the between Puhinui Interchange and the airport in my
criteria and score that you gave to the | 20Connect assessment, and stand by these.
RTC corridor between Puhinui

Interchange and the Airport as part of Natural Character and -1
the Airport to Botany (A2B) Long List Landscape Effects
assessment Visual Effects -1
Urban Design +1
Outcomes

My reasoning/justification for this is as follows:
Natural Character and Landscape Effects:

- No substantial changes within this extent of the project.
Visual Effects:

- No substantial changes within this extent of the project
Urban Design Outcomes:
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- The provision of an RTC along SH20 is a positive UD
outcome in terms of providing faster, more efficient local
connections between town centres (even without the
RTC loop through Mangere Town Centre). This is offset
by not having the RTC between the airport and Puhinui.

- However, overall, increasing speed and efficiency of
Public Transport is considered a good outcome (score
would have been higher if both options were provided).

3) 20Connect Road + RTC SH20B
Please now consider the above two
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option (but only
up to Orrs Road on SH20B)

Natural Character and -2
Landscape Effects
Visual Effects -1
Urban Design +1
Outcomes

My reasoning/justification for this is as follows:

Natural Character and Landscape Effects:

- Road widening of SH20 could affect ONF22 Crater Hill

by Portage Road, which has geological and cultural

value, although noted that this ONF is already impacted
by existing motorway and quarry activity. Mitigation may
be necessary.

SH20 is flanked by relatively mature vegetation on the

eastern side resulting in this motorway being an

established green corridor through the city. The short
list plans provide more detail on the land-take
requirements along SH20, which strongly suggests the
loss of most/all vegetation along the eastern side.

Together with an increase in the area of transportation

corridor, this would diminish the existing landscape

values, and reduce natural habitat that has been
created along the corridor. It is noted that the land-take
is likely to result in additional land being available for
planting mitigation, more than the SUP-only option (1a),
hence the lower score (-2) for this option.

Road widening and the introduction of the SUP could

affect Historic Heritage in Mangere Centre Park, and

the amenity of the park itself (east of Bader Drive).

Could be mitigated with planting and a specific design

response.

Road widening of SH20A to accommodate south-facing

ramps could affect the amenity of Williams Park (north

side of SH20A on Imrie Avenue). Could be mitigated
with planting and specific design response.

- Road widening of SH20 could affect the amenity of

Imrie Avenue Reserve (west side of SH20 on Imrie

Avenue). Could be mitigated with planting and specific

design response.

Shorter term landscape effects may be likely through

open rural areas by Prices Road, however this is zoned

business and future landscape changes in this area are
provided for in the Auckland Unitary Plan

Visual Effects:

- The focal point of Regionally Significant Volcanic
Viewshaft M4 towards Mangere Mountain is located on
the northbound side of SH20 near to the on-ramp
connection to SH20A, and the viewshaft extends over
the southbound connection from SH20 to SH20A. New
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south-facing ramps between SH20A and SH20 may
impact this viewshaft.
For an extended length SH20 is flanked by earth bunds
and vegetation which screens the motorway from
neighbouring residential properties. The short list plans
provide more detail on the land-take requirements along
SH20, which strongly suggests the loss of most/all
vegetation and bunds along the eastern side. The likely
loss of houses will eliminate visual effects on these
properties, however will potentially introduce visual
effects to the ‘second tier’ of houses. It is noted that the
land-take is likely to result in additional land being
available for planting mitigation, more than the SUP-
only option (1a), and mitigation might also be possible
with noise walls.
- Limited residential properties near main interchanges.
Visual effects likely in the rural open areas around
Prices Road, however this area is zoned business and
future visual changes are provided for in the Auckland
Unitary Plan.
Urban Design Outcomes:
- Inclusion of the RTC through SH20B allows good
connectivity between Puhinui and the airport. However,
this is offset by no improvement of connectivity between
local centres (including Mangere Town Centre), as
provided by other options.
Inclusion of the SUPs throughout is positive for walking
and cycling.
Inclusion of the SUP along SH20B is positive for
completing a safe, walkable portion of Te Araroa Trail.
Pedestrian and cycling cross-connectivity over (or
under) the motorway corridor can potentially be
improved through the project.
Additional changes including service lanes to provide
for at-grade connections diminishes the UD outcomes
achieved along Puhinui Road.
- Overall, the option provides for positive UD outcomes,
but it is noted that there are some aspects which
provide less than ideal outcomes.

Natural Character and -2
4) Pukaki Creek Landscape Effects
Please now consider the entirety of Visual Effects -1
the proposed option for the full extent
(including the new extent from Orrs Urban Design +1
Road to the western abutment of Outcomes
Pukaki Bridge)

My reasoning/justification for this is as follows:

Natural Character and Landscape Effects:

- Pukaki Creek has high natural character and
landscape values. The widening and/or construction of
bridge structures for the road, RTC and SUP will
enhance built character, will likely result in coastal
vegetation clearance, and increased urbanization of the
coastal edge. Some mitigation may be possible through
planting and artistic representations.

Visual Effects:

- As outlined in the reasoning above.

Urban Design Outcomes:

- As outlined in the reasoning above.
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Notes:

Assumptions

Assumptions as per memorandum provided by | to 20Connect Environmental Specialists
dated 17" October 2018.

Auckland International Airport will provide appropriate links with their designated land area and as part of
this will develop appropriate gateway landscape concepts in association with NZTA at a later time.

Other Information relied upon

As outlined above.
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Table 4 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation) Registered Landscape Architect

Area of assessment Natural Character, Landscape, Visual
and Urban Design

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

In light of the additional information, my reasoning from
1) Puhinui Interchange to Orrs Road the long list has changed, but the scores stay the same.
Please consider the additional detail

provided and confirm (or otherwise) Natural Character and -1
that your scoring and reasoning from Landscape Effects

the long list is still applicable to this Visual Effects -1
option only for the extent of Puhinui

Interchange to Orrs Road (as per Urban Design +1
long list extent) Outcomes

My reasoningl/justification for this is as follows:

Natural Character and Landscape Effects:

- The new schematics indicate the likely extent of
widening, which will increase the degree of landscape
character change brought about by the road in the
shorter term.

Visual Effects:

- No substantial changes within this extent of the project

Urban Design Outcomes:

- Previously | had noted that the on-line option of
widening SH20B was likely to diminish UD outcomes
for existing local residents and businesses. The
additional changes including service lanes to provide
for at-grade connections diminishes the outcomes
further, especially in comparison to other options,
hence the lower score versus Options 1a and 1b.

- Overall, the option provides for positive UD outcomes,
but it is noted that there are some aspects which
provide less than ideal outcomes.

| did not provide an assessment for the A2B project.

2) Rapid Transit Corridor However, | did incorporate comments on the RTC
Please consider and confirm the between Puhinui Interchange and the airport in my
criteria and score that you gave to the | 20Connect assessment, and stand by these.

RTC corridor between Puhinui

Interchange and the Airport via SH20 Natural Character and -1
as part of the Airport to Botany (A2B) Landscape Effects

Long List assessment. Note — the Visual Effects -1
portion at Mangere Town Centre that

is a new addition is assessed Urban Design +1
separately below. This line item only Outcomes

refers to the segments of RTC

directly adjacent SH20 and SH20A.

My reasoning/justification for this is as follows:
Natural Character and Landscape Effects:

- No substantial changes within this extent of the project.
Visual Effects:

- No substantial changes within this extent of the project
Urban Design Outcomes:
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- The provision of an RTC along SH20 is a positive UD
outcome in terms of providing faster, more efficient
local connections between town centres (even without
the RTC loop through Mangere Town Centre). This is
offset by not having the RTC between the airport and
Puhinui.

- However, overall, increasing speed and efficiency of
Public Transport is considered a good outcome (score
would have been higher if both options were provided).

3)

Rapid Transit Corridor Mangere
Town Centre

Please consider the new portion of
RTC not previously assessed
between Bader Driver (on SH20) and
SH20A (via Mangere Town Centre)

Natural -1
Character and
Landscape
Effects
Visual Effects -1

Urban Design +2
Qutcomes

My reasoningl/justification for this is as follows:

Natural Character and Landscape Effects:

- Bader Drive through Mangere Town Centre has a
relatively high degree of landscape amenity, created by
a planted central median (in parts) and a large number
of mature street trees. The installation of RTC lanes is
likely to affect this amenity.

Visual Effects:

- Some parts of Bader Drive are flanked by residential
properties. The installation of an RTC corridor would be
visible to these properties, with limited opportunity for
mitigation. However, this is considered in the context
that Bader Drive is an existing busy arterial road.

Urban Design Outcomes:

- The provision of an RTC through Mangere Town
Centre is a positive UD outcome in terms of providing
faster, reliable, and more efficient local connections
between town centres. This is offset by not having the
RTC between the airport and Puhinui.

- However, overall, increasing speed and efficiency of
Public Transport is considered a good outcome (score
would have been higher if both options were provided).

4)

20Connect Road + RTC SH20B
Please now consider the above three
components cumulatively. Provide a
score for each criteria for both the
road and RTC components of this
option for the whole option.

Natural Character | -
and Landscape
Effects
Visual Effects

Urban Design
Outcomes

_ |-t

My reasoning/justification for this is as follows:

Natural Character and Landscape Effects:

- Road widening of SH20 could affect ONF22 Crater Hill
by Portage Road, which has geological and cultural
value, although noted that this ONF is already
impacted by existing motorway and quarry activity.
Mitigation may be necessary.

SH20 is flanked by relatively mature vegetation on the
eastern side resulting in this motorway being an
established green corridor through the city. The short
list plans provide more detail on the land-take
requirements along SH20, which strongly suggests the
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loss of most/all vegetation along the eastern side.
Together with an increase in the area of transportation
corridor, this would diminish the existing landscape
values, and reduce natural habitat that has been
created along the corridor. It is noted that the land-take
is likely to result in additional land being available for
planting mitigation, more than the SUP-only option (1a)
hence the lower score for this option (-2) — noting it will
not be as much as Option 2a.

- Road widening and the introduction of the SUP could

affect Historic Heritage in Mangere Centre Park, and

the amenity of the park itself (east of Bader Drive).

Could be mitigated with planting and a specific design

response.

Road widening of SH20A to accommodate south-facing

ramps could affect the amenity of Williams Park (north

side of SH20A on Imrie Avenue). Could be mitigated
with planting and specific design response.

Road widening of SH20 could affect the amenity of

Imrie Avenue Reserve (west side of SH20 on Imrie

Avenue). Could be mitigated with planting and specific

design response.

- Shorter term landscape effects may be likely through

open rural areas by Prices Road, however this is zoned

business and future landscape changes in this area are
provided for in the Auckland Unitary Plan

Bader Drive through Mangere Town Centre has a

relatively high degree of landscape amenity, created by

a planted central median (in parts) and a large number

of mature street trees. The installation of RTC lanes is

likely to affect this amenity.

Visual Effects:

- The focal point of Regionally Significant Volcanic

Viewshaft M4 towards Mangere Mountain is located on

the northbound side of SH20 near to the on-ramp

connection to SH20A, and the viewshaft extends over
the southbound connection from SH20 to SH20A. New
south-facing ramps between SH20A and SH20 may
impact this viewshaft.

For an extended length SH20 is flanked by earth bunds

and vegetation which screens the motorway from

neighbouring residential properties. The short list plans
provide more detail on the land-take requirements
along SH20, which strongly suggests the loss of
most/all vegetation and bunds along the eastern side.

The likely loss of houses will eliminate visual effects on

these properties, however will potentially introduce

visual effects to the ‘second tier’ of houses. It is noted
that the land-take is likely to result in additional land
being available for planting mitigation, more than the

SUP-only option (1a), and mitigation might also be

possible with noise walls.

Some parts of Bader Drive are flanked by residential

properties. The installation of an RTC corridor would be

visible to these properties, with limited opportunity for
mitigation. However, this is considered in the context
that Bader Drive is an existing busy arterial road.

- Limited residential properties near main interchanges.

- Visual effects likely in the rural open areas around
Prices Road, however this area is zoned business and
future visual changes are provided for in the Auckland
Unitary Plan.
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Urban Designh Outcomes:

- Inclusion of the RTC through Mangere Town Centre
allows good connectivity between town centres.
However, this is offset by lack of connectivity between
the airport and Puhinui, as is provided by other options.

- Inclusion of the SUPs throughout is positive for walking

and cycling.

Inclusion of the SUP along SH20B is positive for

completing a safe, walkable portion of Te Araroa Trail.

Pedestrian and cycling cross-connectivity over (or

under) the motorway corridor can potentially be

improved through the project.

Additional changes including service lanes to provide

for at-grade connections diminishes the UD outcomes

achieved along Puhinui Road.

Overall, the option provides for positive UD outcomes,

but it is noted that there are some aspects which

provide less than ideal outcomes.

Natural Character -2

5) Pukaki Creek and Landscape
Please now consider the entirety of Effects
the proposed option for the full extent Visual Effects -1
(including the new extent from Orrs
Road to the western abutment of Urban Design +1
Pukaki Bridge) Outcomes

My reasoningl/justification for this is as follows:

Natural Character and Landscape Effects:

- Pukaki Creek has high natural character and
landscape values. The widening and/or construction of
bridge structures for the road, RTC and SUP will
enhance built character, will likely result in coastal
vegetation clearance, and increased urbanization of the
coastal edge. Some mitigation may be possible through
planting and artistic representations.

Visual Effects:

- As outlined in the reasoning above.

Urban Design Outcomes:

- As outlined in the reasoning above.

Notes:

Assumptions

Assumptions as per memorandum provided by | to 20Connect Environmental Specialists
dated 17" October 2018.

Auckland International Airport will provide appropriate links with their designated land area and as part of
this will develop appropriate gateway landscape concepts in association with NZTA at a later time.

Other Information relied upon

As outlined above.
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Table 5 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation) Registered Landscape Architect

Area of assessment Natural Character, Landscape, Visual
and Urban Design

Given the advancement of options from Long List, we have asked you to consider the option in four
stages as per the boxes below:

In light of the additional information, my reasoning from

1) Puhinui Interchange to Orrs the long list has changed, but the scores stay the same.
Road

Please consider the additional detail Natural Character and -1

provided and confirm (or otherwise) Landscape Effects

that your scoring and reasoning from Visual Effects -1

the long list is still applicable to this

option only for the extent of Puhinui Urban Design +1

Interchange to Orrs Road (as per Outcomes

long list extent)

My reasoningl/justification for this is as follows:

Natural Character and Landscape Effects:

- The new schematics indicate the likely extent of
widening, which will increase the degree of landscape
character change brought about by the road in the
shorter term.

Visual Effects:

- No substantial changes within this extent of the project

Urban Design Outcomes:

- Previously | had noted that the on-line option of
widening SH20B was likely to diminish UD outcomes for
existing local residents and businesses. The additional
changes including service lanes to provide for at-grade
connections diminishes the outcomes further, especially
in comparison to other options, hence the lower score
versus Options 1a and 1b.

- Overall, the option provides for positive UD outcomes,
but it is noted that there are some aspects which
provide less than ideal outcomes.

| did not provide an assessment for the A2B project.

2) Rapid Transit Corridor However, | did incorporate comments on the RTC

Please consider and confirm the between Puhinui Interchange and Orrs Road in my
criteria and score that you gave to the | 20Connect assessment, and stand by these.
RTC corridor between Puhinui

Interchange and the Airport as part of Natural Character and -1
the Airport to Botany (A2B) Long List Landscape Effects
assessment Visual Effects -1
Urban Design +1
Outcomes

My reasoning/justification for this is as follows:
Natural Character and Landscape Effects:

- No substantial changes within this extent of the project.
Visual Effects:

- No substantial changes within this extent of the project
Urban Design Outcomes:
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- The provision of an RTC from the airport to Puhinui is a
positive UD outcome in terms of providing a variety of
connections to/from the airport (in addition to potential
future LRT to the north).

- This is offset by not having the RTC along SH20 which
(even without the Mangere Town Centre Loop) which
would provide increased local connectivity, as provided
by other options.

- However, overall, the installation of any RTC elements
is considered a good outcome (score would have been
higher if both options were provided).

Natural Character and -2
3) 20Connect Road + RTC SH20B Landscape Effects
Please now consider the above two Visual Effects -1
components cumulatively. Provide a
score for each criteria for both the Urban Design +1
road and RTC components of this Outcomes
option for the whole option (but only

up to Orrs Road on SH20B)

My reasoning/justification for this is as follows:

Natural Character and Landscape Effects:

- Road widening of SH20 could affect ONF22 Crater Hill

by Portage Road, which has geological and cultural

value, although noted that this ONF is already impacted
by existing motorway and quarry activity. Mitigation may
be necessary.

SH20 is flanked by relatively mature vegetation on the

eastern side resulting in this motorway being an

established green corridor through the city. The short
list plans provide more detail on the land-take
requirements along SH20, which strongly suggests the
loss of most/all vegetation along the eastern side.

Together with an increase in the area of transportation

corridor, this would diminish the existing landscape

values, and reduce natural habitat that has been
created along the corridor. It is noted that the land-take
is likely to result in additional land being available for
planting mitigation, more than the SUP-only option (1a),
hence the lower score (-2) for this option.

Road widening and the introduction of the SUP could

affect Historic Heritage in Mangere Centre Park, and

the amenity of the park itself (east of Bader Drive).

Could be mitigated with planting and a specific design

response.

Road widening of SH20A to accommodate south-facing

ramps could affect the amenity of Williams Park (north

side of SH20A on Imrie Avenue). Could be mitigated
with planting and specific design response.

Road widening of SH20 could affect the amenity of

Imrie Avenue Reserve (west side of SH20 on Imrie

Avenue). Could be mitigated with planting and specific

design response.

- Shorter term landscape effects may be likely through
open rural areas by Prices Road, however this is zoned
business and future landscape changes in this area are
provided for in the Auckland Unitary Plan

Visual Effects:

- The focal point of Regionally Significant Volcanic
Viewshaft M4 towards Mangere Mountain is located on
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the northbound side of SH20 near to the on-ramp
connection to SH20A, and the viewshaft extends over
the southbound connection from SH20 to SH20A. New
south-facing ramps between SH20A and SH20 may
impact this viewshaft.

- For an extended length SH20 is flanked by earth bunds

and vegetation which screens the motorway from

neighbouring residential properties. The short list plans
provide more detail on the land-take requirements along

SH20, which strongly suggests the loss of most/all

vegetation and bunds along the eastern side. The likely

loss of houses will eliminate visual effects on these
properties, however will potentially introduce visual
effects to the ‘second tier’ of houses. It is noted that the
land-take is likely to result in additional land being
available for planting mitigation, more than the SUP-
only option (1a), and mitigation might also be possible
with noise walls.

Limited residential properties near main interchanges.

Visual effects likely in the rural open areas around

Prices Road, however this area is zoned business and

future visual changes are provided for in the Auckland

Unitary Plan.

Urban Design Outcomes:

- Inclusion of the RTC through SH20B allows good

connectivity between Puhinui and the airport. However,

this is offset by no improvement of connectivity between
local centres (including Mangere Town Centre), as
provided by other options.

Inclusion of the SUPs throughout is positive for walking

and cycling.

Inclusion of the SUP along SH20B is positive for

completing a safe, walkable portion of Te Araroa Trail.

Pedestrian and cycling cross-connectivity over (or

under) the motorway corridor can potentially be

improved through the project.

- Additional changes including service lanes to provide
for at-grade connections diminishes the UD outcomes
achieved along Puhinui Road.

- Overall, the option provides for positive UD outcomes,
but it is noted that there are some aspects which
provide less than ideal outcomes.

Natural Character and | -

4) Pukaki Creek Landscape Effects 2

Please now consider the entirety of Visual Effects -

the proposed option for the full extent 1

(including the new extent from Orrs Urban Design +

Road to the western abutment of Outcomes 1
Pukaki Bridge)

My reasoning/justification for this is as follows:
Natural Character and Landscape Effects:

- Pukaki Creek has high natural character and landscape
values. The construction of bridge structures for the
RTC and SUP will enhance built character, will likely
result in coastal vegetation clearance, and increased
urbanization of the coastal edge — although not as
much as the options that involve road widening also.
Some mitigation may be possible through planting and
artistic representations.

Visual Effects:

- As outlined in the reasoning above.
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Urban Design Outcomes:
- As outlined in the reasoning above.

Notes:

Assumptions

= Assumptions as per memorandum provided by | to 20Connect Environmental Specialists
dated 17" October 2018.

= Auckland International Airport will provide appropriate links with their designated land area and as part of
this will develop appropriate gateway landscape concepts in association with NZTA at a later time.

Other Information relied upon
= As outlined above.

Project 501094 File 20Connect MCA Enviro Short List Tech Note Wayfinder NCLUD 28Nov18 FINAL docx 2018-11-28 25 October 2018 - Revision 0 Page 22



aurecon

Table 6 Multi Criteria Analysis Scoring Sheet

Name of assessor (incl. qualifications and
organisation)

Registered Landscape Architect

Area of assessment

Natural Character, Landscape, Visual
and Urban Design

stages as per the boxes below:

Given the advancement of options from Long List, we have asked you to consider the option in four

1) Puhinui Interchange to Orrs Road
Please consider the additional detail
provided and confirm (or otherwise)
that your scoring and reasoning from
the long list is still applicable to this
option only for the extent of Puhinui
Interchange to Orrs Road (as per
long list extent)

In light of the additional information, my reasoning from
the long list has changed, but the scores stay the same.

Natural Character and -1
Landscape Effects
Visual Effects -1
Urban Design +1
Outcomes

My reasoningl/justification for this is as follows:

Natural Character and Landscape Effects:

- The new schematics indicate the likely extent of
widening, which will increase the degree of landscape
character change brought about by the road in the
shorter term.

Visual Effects:

- No substantial changes within this extent of the project

Urban Design Outcomes:

- Previously | had noted that the on-line option of
widening SH20B was likely to diminish UD outcomes for
existing local residents and businesses. The additional
changes including service lanes to provide for at-grade
connections diminishes the outcomes further, especially
in comparison to other options, hence the lower score
versus Options 1a and 1b.

- Overall, the option provides for positive UD outcomes,
but it is noted that there are some aspects which
provide less than ideal outcomes.

2) Rapid Transit Corridor
Please consider and confirm the
criteria and score that you gave to the
RTC corridor between Puhinui
Interchange and the Airport via SH20
as part of the Airport to Botany (A2B)
Long List assessment. Note — the
portion at Mangere Town Centre that
is a new addition is assessed
separately below. This line item only
refers to the segments of RTC
directly adjacent SH20 and SH20A.

| did not provide an assessment for the A2B project.
However, | did incorporate comments on the RTC
between Puhinui Interchange and the airport in my
20Connect assessment, and stand by these.

Natural Character and -1
Landscape Effects
Visual Effects -1
Urban Design +1
Outcomes

My reasoning/justification for this is as follows:
Natural Character and Landscape Effects:

- No substantial changes within this extent of the project.
Visual Effects:

- No substantial changes within this extent of the project
Urban Design Outcomes:
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- The provision of an RTC along SH20 is a positive UD
outcome in terms of providing faster, more efficient local
connections between town centres (even without the
RTC loop through Mangere Town Centre). This is offset
by not having the RTC between the airport and Puhinui.

- However, overall, increasing speed and efficiency of
Public Transport is considered a good outcome (score
would have been higher if both options were provided).

Natural -

3) Rapid Transit Corridor Mangere Characterand | 1
Town Centre Landscape

Please consider the new portion of Effects

RTC not previously assessed Visual Effects | -

between Bader Driver (on SH20) and 1

SH20A (via Mangere Town Centre) Urban Design | +

Outcomes 2

My reasoning/justification for this is as follows:

Natural Character and Landscape Effects:

- Bader Drive through Mangere Town Centre has a
relatively high degree of landscape amenity, created by
a planted central median (in parts) and a large number
of mature street trees. The installation of RTC lanes is
likely to affect this amenity.

Visual Effects:

- Some parts of Bader Drive are flanked by residential
properties. The installation of an RTC corridor would be
visible to these properties, with limited opportunity for
mitigation. However, this is considered in the context
that Bader Drive is an existing busy arterial road.

Urban Design Outcomes:

- The provision of an RTC through Mangere Town Centre
is a positive UD outcome in terms of providing faster,
reliable, and more efficient local connections between
town centres. This is offset by not having the RTC
between the airport and Puhinui.

- However, overall, increasing speed and efficiency of
Public Transport is considered a good outcome (score
would have been higher if both options were provided).
Natural Character -2

4) 20Connect Road + RTC SH20B and Landscape
Please now consider the above three Effects
components cumulatively. Provide a Visual Effects -1
score for each criteria for both the
road and RTC components of this Urban Design +1
option for the whole option. Outcomes

My reasoning/justification for this is as follows:

Natural Character and Landscape Effects:

- Road widening of SH20 could affect ONF22 Crater Hill
by Portage Road, which has geological and cultural
value, although noted that this ONF is already impacted
by existing motorway and quarry activity. Mitigation may
be necessary.

SH20 is flanked by relatively mature vegetation on the
eastern side resulting in this motorway being an
established green corridor through the city. The short
list plans provide more detail on the land-take
requirements along SH20, which strongly suggests the
loss of most/all vegetation along the eastern side.
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Together with an increase in the area of transportation
corridor, this would diminish the existing landscape
values, and reduce natural habitat that has been
created along the corridor. It is noted that the land-take
is likely to result in additional land being available for
planting mitigation, more than the SUP-only option (1a)
hence the lower score for this option (-2) — noting it will
not be as much as Option 3a.
- Road widening and the introduction of the SUP could
affect Historic Heritage in Mangere Centre Park, and
the amenity of the park itself (east of Bader Drive).
Could be mitigated with planting and a specific design
response.
Road widening of SH20A to accommodate south-facing
ramps could affect the amenity of Williams Park (north
side of SH20A on Imrie Avenue). Could be mitigated
with planting and specific design response.
Road widening of SH20 could affect the amenity of
Imrie Avenue Reserve (west side of SH20 on Imrie
Avenue). Could be mitigated with planting and specific
design response.
Shorter term landscape effects may be likely through
open rural areas by Prices Road, however this is zoned
business and future landscape changes in this area are
provided for in the Auckland Unitary Plan
Bader Drive through Mangere Town Centre has a
relatively high degree of landscape amenity, created by
a planted central median (in parts) and a large number
of mature street trees. The installation of RTC lanes is
likely to affect this amenity.
Visual Effects:
- The focal point of Regionally Significant Volcanic
Viewshaft M4 towards Mangere Mountain is located on
the northbound side of SH20 near to the on-ramp
connection to SH20A, and the viewshaft extends over
the southbound connection from SH20 to SH20A. New
south-facing ramps between SH20A and SH20 may
impact this viewshaft.
For an extended length SH20 is flanked by earth bunds
and vegetation which screens the motorway from
neighbouring residential properties. The short list plans
provide more detail on the land-take requirements along
SH20, which strongly suggests the loss of most/all
vegetation and bunds along the eastern side. The likely
loss of houses will eliminate visual effects on these
properties, however will potentially introduce visual
effects to the ‘second tier’ of houses. It is noted that the
land-take is likely to result in additional land being
available for planting mitigation, more than the SUP-
only option (1a), and mitigation might also be possible
with noise walls.
Some parts of Bader Drive are flanked by residential
properties. The installation of an RTC corridor would be
visible to these properties, with limited opportunity for
mitigation. However, this is considered in the context
that Bader Drive is an existing busy arterial road.
Limited residential properties near main interchanges.
Visual effects likely in the rural open areas around
Prices Road, however this area is zoned business and
future visual changes are provided for in the Auckland
Unitary Plan.
Urban Design Outcomes:
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- Inclusion of the RTC through Mangere Town Centre
allows good connectivity between town centres.
However, this is offset by lack of connectivity between
the airport and Puhinui, as is provided by other options.

- Inclusion of the SUPs throughout is positive for walking

and cycling.

Inclusion of the SUP along SH20B is positive for

completing a safe, walkable portion of Te Araroa Trail.

Pedestrian and cycling cross-connectivity over (or

under) the motorway corridor can potentially be

improved through the project.

- Additional changes including service lanes to provide

for at-grade connections diminishes the UD outcomes

achieved along Puhinui Road.

Overall, the option provides for positive UD outcomes,

but it is noted that there are some aspects which

provide less than ideal outcomes.

Natural Character -2
5) Pukaki Creek and Landscape
Please now consider the entirety of Effects
the proposed option for the full extent Visual Effects -1
(including the new extent from Orrs
Road to the western abutment of Urban Design +1
Pukaki Bridge) Outcomes

My reasoning/justification for this is as follows:

Natural Character and Landscape Effects:

- Pukaki Creek has high natural character and
landscape values. The construction of bridge structures
for the RTC and SUP will enhance built character, will
likely result in coastal vegetation clearance, and
increased urbanization of the coastal edge — although
not as much as the options that involve road widening
also. Some mitigation may be possible through planting
and artistic representations.

Visual Effects:

- As outlined in the reasoning above.

Urban Design Outcomes:

- As outlined in the reasoning above.

Notes:

Assumptions

Assumptions as per memorandum provided by | to 20Connect Environmental Specialists
dated 17" October 2018.

Auckland International Airport will provide appropriate links with their designated land area and as part of
this will develop appropriate gateway landscape concepts in association with NZTA at a later time.

Other Information relied upon

As outlined above.
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Subject Short List Assessment — Implementability Engineering Scoring

Name of assessor ]
(incl. qualifications and organisation): CEng MICE MEng Civil Engineering

Aurecon New Zealand Limited

1 Methodology

This assessment has taken into consideration the implementation feasibility in relation to the short-list
options for the 20Connect SSBC and contributes to the short list multi-criteria analysis.

The following provides an assessment of the “short list” options for the 20Connect project. The
assessment details the considerations which have been used to inform the assessment. This
assessment is designed to contribute to the Multi-Criteria Analysis (MCA) which is being undertaken
for the “short list” Options.

A high-level desktop assessment of the following criteria of the proposed short list options has been
undertaken (Table 1):

Table 1 Assessmentcriteria

Level of complexity:

= How straightforward is it to implement this option?

Are there any challenges with construction methodology and staging or

Constructability .
constraints?

= Consider topography, gradients, utilities, ground conditions, contaminated land,
tie-ins to existing infrastructure etc.

Construction impacts on people and businesses regarding:

= Traffic

Construction _r

. . Existing access levels
Disruption

= Duration
= Any other impacts on businesses / community / town centres
Assessed cost for construction of options including:

Construction

cost and risk Complexity and risk in construction (including consideration of constructability)

= Complexity in the programme
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= Costand complexity of undertaking the works on contaminated land (including

health and safety)

Level of design and construction risks:

= Are there significant hazards associated with the option which pose a health

Safety in design
and

and safety risk in design, build and final product?

construction = Can safety be developed into the design process to control it?

= Level of complexity in risk management through safety in design.

Any factors that may affect the ability to operate or maintain the option overits

projected life:

Operationand = Any major ongoing or additional costs and/or whole of life costs?

Maintenance

= Level of maintenance activities required

= Capability to carry out maintenance activities.

2 Option Assessment

21 Common elements across all options

There are certain common elements across all options, which have been given equal importance
during the assessment. Therefore, itis to be noted that the following elements are not considered to
be major differentiators amongst all six options and thus, have not been focused on within the

commentary in Section 2.2.

= The design between Mangere Bridge on SH20 and the SH20/SH20A interchange — This includes

replacement of Walmsley Road bridge and Hall Avenue Footbridge.

= Construction of new Waokauri Creek Bridge on southermn side SH20B (of varying bridge deck
widths, depending on the individual option elements, i.e. online / offline widening, Rapid Transit

Corridor (RTC) and Shared Use Path (SUP)).

= SH20B Campana Road interchange / intersection affects jetfuel pipelines - Although the works
affecting the jetfuel pipeline are quite sensitive and have risks associated with it, every option
involves some protection and/or relocation, so this has not been considered as a differentiator.

2.2 Assessment against implementability criteria

Base Case Score
Existing Environment (Do minimum)
n/a n/a

Summary

The base case assumes no change to the existing roading network with no new construction impacts,
except on-going maintenance and operations. The SH20B short term improvements project is
assumed to be part of the existing environment. For this reason, we have not assessed the

implementability feasibility of the Base Case.
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Option 1a

SH20B offline grade separated connections; SH20/SH20B Puhinui south facing Score

ramps; RTC on SH20B; Pukaki Creek four-lanes

One local bridge and one pedestrian footbridge, both over SH20 require replacement.
In addition, construction of two new SUP underpasses are required.

The majority of road, RTC and SUP construction is offline in the SH20B corridor. The
SUP on the eastern side of SH20 is constructed offline and largely within designation, 4
allowing for easier construction procedures with less disruption. However, the SH20B
Campana Road interchange affects the jetfuel pipelines.

Although the Puhinui south facing ramps involve major construction works, the
construction methodologies would follow a relatively standard process, with this work
being undertaken in NZ before.

Construction of two new SH20B/SH20 south facing system interchange ramps as
well as the ramps connecting to Puhinui Road, would involve works over live traffic
lanes and require lane closures, consequently increasing travel times. However, this
can be mitigated by constructing them under night closures, which are considered to
cause only a low level of disruption.

Moderate long-term disruption to local roads and neighbouring facilities due to the
construction impacts from replacing Walmsley Road on SH20, Hall Avenue footbridge 3
on SH20 and the addition of two new SUP underpasses at Massey Road and
Portage Road, respectively.

All bridges requiring replacement are likely to have a construction period of greater
than 9 months. A staged approach would be required, resulting in a significant period
of time of reduced local access.

This option has minimal impact on the existing users of SH20B as a majority of the
works are undertaken offline.

A departure may be required for the proposed Puhinui south facing system
interchange ramps, due to a steep upward gradient of 6%. This departure is common
throughout the existing network and can be mitigated to provide an acceptable
outcome.

However, the SH20B/SH20 south facing system interchange ramps would ultimately 3
likely provide a safer transition between SH20B and SH20, with the benefit of a
consistent route to and from the airport without a staged reduction in speed and
reduced travel times.

Maijority of the road, RTC and SUP construction is offline. However, the SH20B
Campana Road interchange affects Jetfuel pipelines.
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The Puhinui Road south-facing system interchange ramps and the Campana Road
interchange are close to the runway vertical obstacle limitation surface. Furthermore,
Pukaki Creek bridge involves works over water.

All options involve new pavement, stormwater, retaining walls and structures. Whilst 3
the quantities between the options differ, they are all considered business as usual
and therefore there are no differentiators.

Summary

A relatively minor amount of infrastructure is required that will have minor adverse impacts on journey
reliability due to the proximity to the Airport precinct.

Moderate disruption is associated with works affecting bridges and construction of new underp asses.
However, as most of the construction is undertaken offline and within designation, it allows foraless
stringent construction methodology and is ultimately easier to construct.

Construction works of this style have been undertaken in NZ before on projects such as Southern
Corridor Improvements (SCI) and Northermn Corridor Improvements (NCI).

Option 1b Score

SH20B offline grade separated connections; SH20/SH20B Puhinui south facing
ramps; RTC on SH20 and SH20A; Pukaki Creek four-lanes

A total of two local road bridges require replacement. One footbridge and one water
main pipebridge also require replacement, and construction of one SUP underpass
and two new system interchange ramps.

The majority of road, and SUP construction is offline in the SH20B corridor. However,
the SH20B Campana Road interchange affects the jetfuel pipelines.

The RTC and SUP on the eastern side of SH20 is also constructed offline. However, 2
the majority of the design lies outside designation requiring some large cuts and
significant amount of retaining walls. Subsequently, there are a significant number of
impacted properties on SH20 and the complications resulting from that interaction
have been considered as a significant negative.

Although the Puhinui south facing ramps involve major construction works, the
construction methodologies would follow a relatively standard process, with this work
being undertaken in NZ before.

Construction of two new SH20B/SH20 south facing system interchange ramps as
well as the ramps connecting to Puhinui Road, will involve works over live traffic
lanes and require lane closures, consequently increasing travel times. However, this 3
can be mitigated by constructing them under night closures, which are considered to
cause only a low level of disruption.

Moderate long-term disruption to local roads and neighbouring facilities due to the
construction impacts from replacing Walmsley Road and Portage Road on SH20, the

Project 501094 File 501094-4401-TEC-CC-0016.docx  2020-05-08 Revision 1 Page 4



aurecon

Hunua No. 4 water main pipebridge and Hall Avenue footbridge on SH20 and the
addition of one new SUP underpass at Massey Road. Furthermore, the construction
of the RTC along Bader Drive will add to the disruption within this area.

All bridges requiring replacement are likely to have a construction period of greater
than 9 months. A staged approach would be required, resulting in a significant period
of time of reduced local access.

This option has minimal impact on the existing users of SH20B as a majority of the
works are offline.

A departure may be required forthe proposed Puhinui south facing system
interchange ramps, due to a steep upward gradient of 6%. This departure is common
throughout the existing network and can be mitigated to provide an acceptable
outcome.

However, the SH20B/SH20 south facing system interchange ramps would ultimately
likely provide a safer transition between SH20B and SH20, with the benefit of a
consistent route to and from the airport without a staged reductionin speed and
reduced travel times. 3

Majority of the road construction is offline on SH20B. However, the SH20B Campana
Road interchange affects jetfuel pipelines. Furthermore, The Puhinui Road south-
facing system interchange ramps and the Campana Road interchange are close to
the runway vertical obstacle limitation surface. Pukaki Creek bridge involves works
over water.

Although the RTC and SUP on the eastern side of SH20 involves offline construction,
it largely lies outside designation requiring some large cuts and significant amount of
retaining walls, as well as the replacement of the Hunua No. 4 water main pipebridge.

All options involve new pavement, stormwater, retaining walls and structures. Whilst 3
the quantities between the options differ, they are all considered business as usual
and therefore there are no differentiators.

Summary

A relatively moderate amount of infrastructure is required that will have moderate adverse impacts on
journey reliability due to the proximity to the Airport precinct.

Moderate disruption is associated with works affecting bridges and construction of new underpasses.
As most of the construction is undertaken offline, it allows for a slightly less stringent construction
methodology.

However, construction challenges may still be present due to the works being outside designation
within a constrained corridor and the large amount of interactions with adjacent properties. Therefore,
requiring large earthworks and a significant amount of retaining walls, consequently triggering longer
construction programmes.
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Option 2a Score

SH20B online widening at-grade connections; RTC on SH20B; Pukaki Creek
four-lanes

A total of five local road bridges require replacement. Two footbridges also require
replacement and construction of one SUP underpass and one new system
interchange ramp.

The majority of road construction is online in the SH20B corridor with the
intersections upgraded as part of the short-term works unaffected. The RTC and SUP
construction is offline in the SH20B corridor.

SH20A is shifted laterally to accommodate Light Rail Transit (LRT), with some 2
eastbound widening.

Minor online widening of SH20, whilst the SUP on the eastern side of SH20 is
constructed offline and partially within designation. However, a significant number of
impacted properties on SH20 and the complications resulting from that interaction
have been considered as a significant negative.

Although the SH20A/SH20 south facing system interchange ramp involves major
construction works, the construction methodologies would follow a relatively standard
process, with this work being undertaken in NZ before.

Construction of one new SH20A/SH20 south facing system interchange ramp and
realignment of SH20A to accommodate LRT will involve works over and adjacent to
live traffic lanes, requiring lane closures and consequently increasing travel times.
However, this can be mitigated by constructing them under night closures, which are
considered to cause only a low level of disruption.

Significant long-term disruption to local roads and neighbouring facilities due to the

construction impacts from replacing the following five local road bridges: Walmsley

Road (SH20), Portage Road (SH20), Massey Road (SH20), Bader Drive (SH20 and
SH20A). Waokauri Creek Bridge on SH20B is replaced offline.

All bridges requiring replacement are likely to have a construction period of greater
than 9 months. A staged approach would be required, resulting in a significant period
of time of reduced local access. In conjunction, with the addition of one new SUP
underpass at Massey Road, the replacement of the Hall Avenue footbridge on SH20
and the Killington Crescent Pedestrian Footbridge on SH20A, this is likely to cause
major disruption as it is the only pedestrian footbridge which solely caters for
pedestrian movements across SH20A.

SH20B being classified as an overdimension vehicle route, currently has an above
average movement of freight, including the high percentage of HCV’s. Online
widening would have a direct impact for the existing users of SH20B.
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Introduction of the SH20A to SH20 system interchange ramp would result in sub-
standard weave lengths, requiring four weaving departures. An additional departure
is also required on the SH20A to SH20 system interchange ramps, due to a steep
upward gradient of 6%. These departures are common throughout the existing
network and can be mitigated to provide an acceptable outcome.

However, the SH20A/SH20 system interchange ramp is ultimately likely to provide a
safer southbound route between SH20A and SH20 with the benefit of reduced travel
times.

The majority of the road construction inthe SH20B, SH20 and SH20A involves online
widening, with the RTC and SUP being constructed offline on the southern side of
SH20B.

However, the SH20B widening affects jetfuel pipelines and the Pukaki Creek bridge
involves works over water.

All options involve new pavement, stormwater, retaining walls and structures. Whilst 3
the quantities between the options differ, they are all considered business as usual
and therefore there are no differentiators.

Summary

A relatively significant amount of infrastructure is required that will have significant adverse impacts on
journey reliability, due to the close proximity to the airport precinct.

Significant disruption is associated with works affecting bridges and construction of new underpasses,
as well as most of the construction being undertaken online.

Option 2b Score

SH20B online widening at-grade connections; RTC on SH20 and SH20A; Pukaki
Creek four-lanes

A total of five local road bridges require replacement. Two footbridges and one water
main pipebridge also require replacement. Construction of one SUP underpass and
one new system interchange ramp.

The majority of road construction is online in the SH20B corridor with the
intersections upgraded as part of the short-term works unaffected. The SUP
construction is offline in the SH20B corridor.

SH20A is shifted laterally to accommodate Light Rail Transit (LRT), with some
eastbound widening.

Minor online widening of SH20, whilst the RTC and SUP is constructed offline on the
eastern side of SH20, largely outside designation requiring some large cuts and
significant amount of retaining walls. Subsequently, significant number of impacted
properties on SH20 and the complications resulting from that interaction have been
considered as a significant negative.
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Although the SH20A/SH20 south facing system interchange ramp involves major
construction works, the construction methodologies would follow a relatively standard
process, with this work being undertaken in NZ before.

Construction of one new SH20A/SH20 south facing system interchange ramp,
replacement of the Hunua No.4 water main pipebridge and realignment of SH20A to
accommodate LRT will involve works over and adjacent to live traffic lanes, requiring
lane closures and consequently increasing travel times. However, this can be
mitigated by constructing them under night closures, which are considered to cause
only a low level of disruption.

Significant long-term disruption to local roads and neighbouring facilities due to the

construction impacts from replacing the following five local road bridges: Walmsley

Road (SH20), Portage Road (SH20), Massey Road (SH20), Bader Drive (SH20 and
SH20A). Waokauri Creek Bridge on SH20B is replaced offline.

All bridges requiring replacement are likely to have a construction period of greater
than 9 months. A staged approach would be required, resulting in a significant period
of time of reduced local access. In conjunction, with the addition of one new
RTC/SUP underpass at Massey Road and the replacement of the Hall Avenue
footbridge on SH20 and the Killington Crescent Pedestrian Footbridge on SH20A,
this is likely to cause major disruption as it is the only pedestrian footbridge which
solely caters for pedestrian movements across SH20A. Furthermore, the construction
of the RTC along Bader Drive will add to the disruption within this area.

SH20B being classified as an overdimension vehicle route, currently has an above
average movement of freight, including the high percentage of HCV’s. Online
widening would have a direct impact for the existing users of SH20B.

Introduction of the SH20A to SH20 system interchange ramp would result in sub-
standard weave lengths, requiring four weaving departures. An additional departure
is also required on the SH20A to SH20 system interchange ramps, due to a steep
upward gradient of 6%. These departures are common throughout the existing
network and can be mitigated to provide an acceptable outcome.

However, the SH20A/SH20 system interchange ramp is ultimately likely to provide a
safer southbound route between SH20A and SH20 with the benefit of reduced travel
times.

The majority of the road construction in the SH20B, SH20 and SH20A involves online
widening. Consequently, the SH20B online widening affects jetfuel pipelines and
Pukaki Creek bridge involves works over water.

Although the RTC and SUP on the eastern side of SH20 involves offline construction,
it lies largely outside designation and requires some large cuts and significant amount
of retaining walls, as well as the replacement of the Hunua No. 4 water main
pipebridge.
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All options involve new pavement, stormwater, retaining walls and structures. Whilst 3
the quantities between the options differ, they are all considered business as usual
and therefore there are no differentiators.

Summary

A relatively significant amount of infrastructure will have significant adverse impacts on journey
reliability, due to the close proximity to the airport precinct.

Significant disruption is associated with works affecting bridges and construction of new underpasses.
As most of the construction is undertaken online, it presents a slightly more stringent construction
methodology.

Furthermore, construction challenges may still be present due to major works being outside
designation and within a constrained corridor. Therefore, requiring large earthworks and a significant
amount of retaining walls, consequently triggering longer construction programmes.

Option 3a Score
SH20B online widening at-grade connections; RTC on SH20B; Pukaki Creek

two-lanes

Same as Option 2a, except there are only two traffic lanes across Pukaki Creek 2

Bridge to accommodate the eastbound and westbound movements, ultimately
minimizing the overall structural bridge requirements compared to Option 2a.

Same as Option 2a, except with slightly less disruption for commuters travelling 2
across Pukaki Creek Bridge.

3
|

3
Same as Option 2a, except less time would be required whilst working over Pukaki
Creek, due to smaller overall bridge deck width.
All options involve new pavement, stormwater, retaining walls and structures. Whilst 3

the quantities between the options differ, they are all considered business as usual
and therefore there are no differentiators.
Summary

Same as Option 2a, except the constructability and safety in design risks are slightly reduced due to a
smaller overall structure across Pukaki Creek (due to reduced bridge deck width). Therefore, to some
extent reducing the time spent working over water and the overall cost. The construction disruption
across Pukaki Creek is also slightly less in comparison to Option 2a.
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the quantities between the options differ, they are all considered business as usual
and therefore there are no differentiators.

Option 3b Score
SH20B online widening at-grade connections; RTC on SH20 and SH20A; Pukaki
Creek two-lanes
Same as Option 2b, except there are only two traffic lanes across Pukaki Creek 2
Bridge, to accommodate the eastbound and westbound movements, ultimately
minimizing the overall structural bridge requirements compared to Option 2b.

2
Same as Option 2b, except with slightly less disruption for commuters travelling
across Pukaki Creek Bridge.

2
.
Same as Option 2b, except less time would be required whilst working over Pukaki 3
Creek, due to smaller overall bridge deck width.
All options involve new pavement, stormwater, retaining walls and structures. Whilst 3

Summary

Same as Option 2b, except the constructability and safety in design risks are slightly reduced due to a
smaller overall structure across Pukaki Creek (due to reduced bridge deck width). Therefore, to some
extent reducing the time spent working over water and the overall cost. The construction disruption

across Pukaki Creek is also slightly less in comparison to Option 2b.
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