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Executive Summary

In 2021, Wellington Water Ltd engaged Hydraulic Analysis Ltd. to undertake hydraulic modelling of
the Lower Hutt wastewater local network (including inflows from Wainuiomata east and Upper Hutt
catchments). The purpose was to summarise the existing and future predicted system performance
against a targeted Level of Service (LoS) The targeted Level of Service for the modelling work was:

- Uncontrolled spilling to not exceed an average of one spill per year wet weather overflow
frequency (1yr event).

- Overflows at engineered overflow points to not exceed an average of two spill per year wet
weather overflow frequency (6 month event).

The modelling identified several existing capacity constraints within the Hutt Central catchment that
are shown to spill more frequently with predicted population growth associated with the Riverlink
project.

Following the modelling study, Hutt City Council and Wellington Water Ltd put together an
application to the Government’s Infrastructure Acceleration Fund (IAF) to increase sewer capacity in
Hutt Central, allowing the development and population growth associated with Riverlink to proceed
un-hindered. The application was based on a gravity pipe intercepting the main sewers in Hutt
Central, conveying flow to a pump station that pumped over Ewan Bridge to the Western Trunk
Main. This was priced at $44M and $39M has now been approved in HCC’s LTP to proceed with the
project.

After the IAF application was lodged, Wellington Water Ltd engaged Holmes through Wellington
Water’s consultancy panel to undertake an optioneering assessment, including a multi criteria
analysis, to identify a preferred bypass main and pump station to address the capacity constraints.
This included validating the design that was put forward in the IAF application. During this process
the target LoS for the project area and new engineered overflow point was updated to not exceed an
average of one spill per two years wet weather overflow frequency (2yr event).

This report describes the optioneering that was undertaken as part of the MCA process, including
longlist development, shortlisting, MCA criteria and weighting, MCA scoring with specialist input,
sensitivity testing, and post-workshop activities including identification of project risks. The result of
this process is a highest scoring option, identification of project risks that affect this option and
recommendation for further work to understand these risks and enable a preferred option to be
adopted.

An initial longlist of improvement options was identified based on variables such as bypass cut in
location and potential locations for a proposed pump station. The longlist also included the option to
‘do nothing’. Options were modelled for a 1yr design event to assess performance, and ultimately
how well each option met the LoS. Options that did not achieve the LoS or showed critical constraints
were not carried forward to the shortlist.

Five options were shortlisted as possible solutions:
1. Bypass in High St. to pump station at Ewan Bridge

2. Bypass in Pretoria St. to pump station on Pretoria St.
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3. Bypass in Pretoria St. to pump station at north Hutt Rec.
4. Bypass in Pretoria St. to pump station at south Hutt Rec.

5. Bypass in Potomaru St. to pump station at Ariki St. 2"¢ pump station at Ewan Bridge.

All options have been shown through hydraulic modelling to reduce uncontrolled overflows in a 2yr
event throughout the northern and southern Riverlink catchments for the 2070 maximum predicted
development (MPD) scenario.

A Multi-Criteria Analysis (MCA) process was used to assess the options against a set of criteria
developed for this project. The main criteria were cost, ability to meet growth (MPD), Mana Whenua
values, impacts on social and economy, and seismic and operational resilience. The scoring for Mana
Whenua values was conducted by Taranaki Whanui, impacts on social and economy by Stantec’s
planner, and the remaining criteria by Holmes.

Following the MCA workshop, scores were reviewed and, in some cases, amended considering
additional input from experts that were unable to be consulted prior. Sensitivity testing of the MCA
scores was also conducted by altering the weighting of criteria. This was to understand the sensitivity
of the results to different criteria weighting. This identified Option 2 as the highest scoring option.
The Level 1, 95% cost estimate for this option is (D

Following the workshop, operational risks were highlighted associated with options that connect to
the Western Trunk Main. This resulted in updating the project risk register and a risk workshop, with
representatives from the consultant team and Wellington Water, to understand these risks and
others associated with the project. This workshop highlighted that Wellington Water continued to be
uncomfortable with the operational risk associated with connecting to the Western Trunk Main, and
additional upgrades may be required to mitigate these risks. This affected all options except Option
4, and it was concluded that these upgrades need to be understood to be able to compare the
highest scoring option, Option 2, with Option 4 and recommend a preferred option.

Following risk workshop, additional work was carried out to identify and quantify the associated risks
with connecting to the Western Trunk Main. Firstly, the modelling results from HAL were reviewed to
identify the risks which were used to identify and confirm solutions to mitigate them. The solutions
assessment identified three required updates to Option 2 to mitigate the operational risks associated
with discharging to the Western Trunk Sewer. These were to upsize the Western Trunk Main, include
real time controls (RTC) on the pump station, and increase the storage to 2ML. This updated Option
2, was renamed Western Trunk Main Option.

Following the identification of the proposed solutions, a cost and risk vs benefit comparison was
completed between the Western Trunk Main Option, Option 4 and the do nothing option to identify
a preferred option. From this the Western Trunk Main Option was identified as the preferred option
due to being the most cost effective, with a 95 percentile cost of (il

Endorsement of the preferred option was gained from COG and 3WDMC and it was recommended
that this option should be taken forward to concept design. However, 3WDMC raised concerns that
the cost of operating and maintaining the new infrastructure was unknown. Therefore, they also
made a recommendation that an OPEX cost estimate be completed at concept design.

Following the endorsement of the preferred option, concept design was progressed. Additional
modelling was complete by HAL to determine the design flows for preferred option, and these were
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used to develop the design. The alignment of the preferred option was developed and the locations
fo the cut-ins, rising main, and EOP were refined. From this is was determined that to reduce the
length of pipe required that the EOP was overflow from the High Street manhole instead of the
pump station directly. Using this updated alignment and pipe levels, hydraulic modelling was
completed to size the cut-in pipes and the EOP pipe, as well as determine the overflow level. The
overflow level was designed so that the hydraulic grade did not exceed the expected max level in the
Kings Crescent manhole to prevent spilling in the upstream network.

From the hydraulic modelling the overflow level was used to determine the depth required for the
storage tank and pump station. The design of the schematic pump station and storage layout was
also progressed. Due to the lack of space, a concrete storage tank was determined at the preferred
storage option to reduce the required tank footprint and construction area.

The developed concept option was then presented in a SiD workshop held between representatives
from COG, NET, Chief Advisor Wastewater, Growth Team, peer reviewer and consultant project team
to review the proposed design and provide comments, particularly in relation to operation and
maintenance considerations. A constructability workshop was also held between Holmes and Alta
with an additional second meeting concentrating on the storage tank only, to discuss constructability
considerations and identify risks. The comments from both reviews and workshops were
incorporated into the concept design.

The concept drawings were then passed to Alta for a level 2 capex cost estimate, which gave a 95
percentile estimate ol including an allowance for property purchase. An opex cost estimate
was also completed which estimated to be an average annual cost of (I

This report recommends that a survey is carried out to confirm the levels of the existing services
where the design ties-in. The hydraulic design should then be updated to reflect the confirmed
levels. Further work is also recommended to develop the pump station layout from concept design
and determine long term site plans. Including the option for a wetwell only pump station, tank
construction methodology, and identify preferred properties for purchase.
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1 Introduction

1.2 Project Location

This project is looking at the wastewater catchments located around Hutt Central, Wellington. These
are identified as northern Riverlink and southern Riverlink in Figure 1, below. These catchments are

part of the Hutt Valley wastewater network and ultimately drain to Seaview Wastewater Treatment
Plant (WWTP).

Hutt Central
Catchment \/ J N\
~

-
- e Northern Riverlink
/ 7 Sub-Catchment
5—-\
\ D Southern Riverlink
- Sub-Catchment

Figure 1 — Catchments around Hutt Central

1.3 Project Background

The existing and future predicted system performance and capacity within the Lower Hutt
wastewater network has been investigated and summarised in reports produced by Hydraulic
Analysis Limited (HAL) for Wellington Water Ltd (WWL): Lower Hutt Wastewater Network Option
Assessment?! (Sept. 2021) and Seaview Strategic Wastewater Model System Performance
Assessment? (Mar. 2022). Potential upgrade options to address capacity issues were identified to
enable growth and to mitigate existing network constraints to meet the targeted level of service.

HAL (2021) identifies Hutt Central as a priority area of Lower Hutt where there are currently capacity
constraints. Modelling undertaking by HAL has shown that there are currently no dry weather flow
(DWF) spills within the Riverlink area (based on model assumptions). However, network capacity is
predicted to become severely constrained under DWF conditions by 2040, meaning that dry weather
overflows may occur in the future because of growth if constraints are not mitigated. This is due to a
predicted maximum probable increase in population of 12,841 across Hutt Central by 2070 (from
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4,439 to 17,280), including 4,550 in Riverlink brownfield development in the northern and southern

Riverlink catchments (HAL, 2021).

Table 1 summarises the predicted increase in wet weather uncontrolled spill frequencies, locations
and volumes across the Seaview WWTP catchment.

Annual Spill No. Spill Locations Total Spill Volume (m3)
Frequency Category | Current MPD Change | Current MPD Change
<05 239 239 0 570 380 -190
0.5-1 93 87 -6 1410 830 -580
1-2 82 107 25 3250 6680 3430
2-6 100 106 6 15660 19660 4000
6-12 21 28 7 9990 14690 4700
>12 6 16 10 1820 39530 37710
Total >0.5 302 344 42 32130 81390 49260

Table 1 — Predicted Increase in Uncontrolled Spill Frequencies, Locations and Volume

HAL (2021) identifies the following key wastewater mains (listed below) in Hutt Central are close to,
or over capacity and are predicted to spill in an uncontrolled manner at various locations as demand
increases associated with continued development and population. Figure 2 highlights the locations of

these mains.

e Ludlam Crescent (600mm dia).

¢ Bellevue Road (450mm dia).

e Cornwall Street (300mm dia).

e Woburn Road (300mm dia).

The uncontrolled spilling is predicted to be at a frequency that would exceed the acceptable
containment standard and thus the target level of service.
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Figure 2 — Hydraulic Constraints in Hutt Central

To reduce the predicted increase in frequency and volume of overflows, and to address the current
capacity issues, the wastewater network requires additional capacity and infrastructure that also
increases the overall network resilience.

The Lower Hutt Network Options Assessment (HAL, 2021) commissioned by WWL outlined two
possible network improvement options that could mitigate the effects of the expected growth. One
of these options was selected and priced as part of HCC's August 2021 application for the
Infrastructure Acceleration Fund (IAF). The requested funding was(ii} with (il being approved
HCC’s LTP for the project.

Due to the complexity of the network in the area, and large number of possible ways to relieve
capacity in the network, WWL identified that an optioneering and multi criteria analysis (MCA)
process should be completed to identify a preferred option to address the capacity constraints within
the Northern Riverlink and Southern Riverlink area.
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This report describes the optioneering that was undertaken as part of the MCA process, including
longlist development, shortlisting, MCA criteria and weighting, MCA scoring with specialist input,
sensitivity testing, and post-workshop activities including identification of project risks. The result of
this process is a highest scoring option, identification of project risks that affect this option and
recommendation for further work to understand these risks and enable a preferred option to be
recommended.

1.4 Target Level of Service (LoS)

As advised by WWL during the Lower Hutt Network Options assessment (HAL, 2021), the primary and
secondary customer outcomes and service goals associated with the project are:

Primary customer outcome Outcome 3: Resilient networks support our economy
Primary 3.3 We plan to meet future growth and manage demand
goal

Secondary customer outcome Outcome 1: Safe and healthy water

Secondary 1.4 We minimise public health risks associated with

goal wastewater and stormwater

Primary and secondary service goal objectives and performance measures associated with the
project are:

Service objective: Water supply and wastewater services are planned to accommodate changes in
demand and future growth

Performance measure: Length of wastewater reticulation pipes in the Lower Hutt area
predicted to be at less than 100% capacity during 1-year average return interval (ARI)
overflow event.

Service Objective: The public is protected from direct exposure to untreated wastewater onto land.

Performance measure: Reduction in volume of uncontrolled overflows in the Riverlink
project area.

Considering the service objectives/performance measures, the target levels of service for the project
were originally defined as:

- Uncontrolled overflows to not exceed an average of one spill per year wet weather overflow
frequency (for the area serviced by Seaview Wastewater Treatment Plant).
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- Overflows at constructed locations to not exceed an average of two spills per year wet
weather overflow frequency (for the area serviced by Seaview Wastewater Treatment Plant).

Combining these led to a more succinct definition for the LoS as ‘ability to reduce 2070 MPD network
overflows across northern and southern Riverlink catchments, based on a 1yr containment standard’.
The longlist options were modelled and assessed based on this LoS.

Following conversations with WWL on consenting, it was agreed that the LoS for the project should
be for a 2yr containment standard (2yr ARI overflow frequency), i.e. overflows to not exceed an
average of one spill per two years wet weather overflow frequency. The shortlist options were re-
modelled to account for this change.

1.5 Overflow ARI and ‘Design Event’

Wet weather overflows are a function of entire network performance, not just rainfall events.
Wastewater systems can respond differently to a rainfall event depending on the antecedent
conditions of the network. For example, a 6-month ARI rainfall event occurring at the end of an
extended dry period may not affect the network as the ground is dry and absorbs the rainfall.
However, if a similar event occurs when the ground is already saturated and the system/s capacity is
exceeded, a wastewater overflow can occur.

In general, an overflow ARI is assessed using long-time series (LTS) simulations. This typically involves
a simulation using a time series of measured rainfall data over a time period at least 6 times the
target overflow frequency, e.g., at least a 6-year time period for a 1yr ARI target overflow frequency.

Due to the lengthy computation time associated with LTS simulations, ‘design events’ are typically
accepted as a proxy of the network performance at a target containment standard. By adopting the
appropriate initial conditions from the LTS, such an event (typically only a few days long) can be
simulated with much less computation time required. This is particularly useful when testing and
comparing the effects of many different improvement options, though results from a ‘design event’
are likely to be different to the performance predicted by a full LTS simulation.

To select a design event that corresponds to an overflow ARI, events are identified that produce a
spill volume or spill peak flow that approximately correlate to the target overflow ARI at most
predicted spill locations. This is based on ranking and calculating an associated ARI for each location
predicted to spill in a LTS simulation.

The rainfall events occurring on the 12 March 2017 and 15 November 2016 were adopted as events
that have the strongest correlation with the simulated 1yr ARl and 2yr ARI overflow (respectively)
within the area of interest for this project (for both volume and peak flow).

For more information on the development of the model use in this project including assumptions and
limitations refer to HAL (2021).
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2 Scope of Design

This report covers the optioneering (Sections, 7, 8 and 9) and concept design (Section 10) of the
project.

The scope of the design to support the optioneering process is as follows:
¢ Development of outline options for addressing capacity constraints.
¢ Hydraulic modelling to determine ability of options to meet level of service requirements.
e Geotechnical desktop assessment to support analysis of options.
¢ Archaeological desktop assessment to support analysis of options.
e Assessment of potential construction methodology to support cost estimates.
The scope of design to support the concept design of the preferred option is as follows:
¢ Development of preferred option alignment and drawings
¢ Design of schematic pump station and storage layout for preferred option.
¢ Hydraulic modelling of preferred option to size pipelines and EOP levels.
¢ Development of SiD and risk register for preferred option

¢ Updated cost estimate for preferred option.

3 Basis of Design

This project is based on the following documentation:
e The Project Activity Brief issued by WWL dated 20 January 2022
¢ Lower Hutt Wastewater Network Options Assessment, HAL 2021
¢ The Project Management Plan issued by Holmes dated March 2022
e Regional Standards for Water Services, 2021
e Regional Specification for Water Services, 2021

¢ Wellington Water and Hutt City Council (HCC) H&S Standards, Policies and Procedures.

4 Scope of Works

The optioneering scope covers the following work:

e Review of existing information
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¢ Development of a longlist of options.
e Refining longlist to create a shortlist of options.

e Prepare outline design sketches for designs and high-level cost estimates for shortlisted
options.

¢ Confirm feasibility and practicality of shortlisted options.

e Complete an MCA process to systematically score the shortlist options.

e Complete an MCA workshop to moderate scoring and identify a highest scoring option
e Update project risk register and complete a risk workshop to identify project risks

e Prepare and submit an Options Assessment Report summarising the outcome of the MCA
process and investigations.

The development and endorsement of preferred option scope covers the following work:

¢ Detailed review of modelling results for highest scoring option to understand effect on
operation of Western Trunk Main and Ava Pump Station

¢ |dentifying options to mitigate increase in operational risk caused by discharging additional
flow to Western Trunk Main from Hutt CBD

e Model options to understand effectiveness and identify the preferred

e Update cost estimate of highest scoring option to account for additional upgrades required
to mitigate operational risk

e Compare updated highest scoring option to option that doesn’t discharge to Western Trunk
Main

¢ Confirm with COG that operational risks raised have been mitigated and gain endorsement
of preferred option

¢ Present preferred option to 3WDMC to gain endorsement to progress to concept design
The concept design scope covers the following work:

¢ Review of modelling results for preferred option to understand design flows for pump
station and EOP.

¢ Concept design of offline storage tank and pump station design and proposed construction
methodology.

¢ Model indicative pipeline location and levels for rising main, gravity cut-ins, and EOP.
¢ Hydraulic modelling to confirm pipe sizes and EOP levels.

e Update cost estimate for concept design based on produced drawings to reflect changes
from previous design stage and updated information.
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e Update of SiD risk register and subsequent SiD and constructability workshops to discuss
proposed design and provide comments

e Review and update risk register for concept design

5 Existing Network Configuration

Figure 3 - Lower Hutt Wastewater Network (WWL GIS, 2022)
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There are two wastewater trunk mains in the Hutt Valley that provide drainage for the majority of
the suburbs of Upper Hutt and Lower Hutt. The Western Trunk Main takes flows from Upper Hutt
and Stokes Valley and crosses Te Awa Kairangi Hutt River at Silverstream, where there is a 10ML
storage tank for high flows, and an engineered overflow point. The Western Trunk Main then runs
adjacent to the Hutt River on the west side of the valley and collects flow from the Western Hills
suburbs, Melling and Alicetown before connecting to Ava pump station. Ava pump station pumps
flows directly to Seaview wastewater treatment plant via Wainone Street bridge, with a high-flow
pump pumping flows to Barber Grove pump station.

The Hutt Valley Main Sewer is located on the east side of the valley, approximately adjacent to the
railway line, with the downstream end connecting to Barber Grover pump station. The Hutt Valley
Main Sewer picks up flows from suburbs in the valley floor south of Stokes Valley and to the east of
the Hutt River. A bifurcation chamber at the downstream end of Stokes Valley sends high-flows from
the Western Trunk Main into the Hutt Valley Main Sewer when flows to Silverstream are restricted.

Barber Grove pump station pumps directly to Seaview wastewater treatment plant and has an
engineered overflow point that discharges to the Hutt River. Due to no engineered overflow point at
Ava pump station, high flows in the Western Trunk Main from the catchment above Silverstream are
controlled by a valve on the Western Trunk Main. This is to protect Ava pump station from being
overwhelmed by high flows, and allows the storage tank and engineered overflow point at
Silverstream to be utilised as a preference to uncontrolled spilling around Ava pump station.

Hutt Central, which comprises the Northern Riverlink and Southern Riverlink catchments, drains to a
wastewater main that runs along High Street from the north end of Epuni to Barber Grove pump
station. This main drains parts of Epuni and Boulcott before running through Hutt CBD, picking up
flows from the reticulation network within the CBD. South of the CBD it picks up flows from Woburn
before connecting to the trunk main from Wainuiomata about 100 m upstream of Barber Grove
pump station.

6 Site Investigations

6.1 Geotechnical Desktop Investigation

A geotechnical desktop study was undertaken by Holmes to understand ground conditions for each
option. This was used to inform the construction costing exercise and to help assess, score effects on
performance sub-criteria for each shortlisted option and identify project risks associated with ground
conditions. The study found that the area encompassing the shortlisted options to be underlain by
Holocene River Deposits comprising highly variable interbedded silt, sand, and gravel. General
groundwater observations were that groundwater would be primarily associated with the
unconfined Taita Alluvium unit.

See full report attached in Appendix A.

6.2 Archaeological Assessment

An archaeological desktop assessment was completed to understand archaeological risk on the
project. This included a review of desktop plans and literature, which indicated a high-density use of
the project area in the latter half of the 19th century, with significant use of the wider Lower Hutt
area in the preceding decades. Thus, there is likely extensive archaeological material in the area.
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While the area has been heavily modified with the intense urban expansion of the Hutt valley in the
early to mid-20th century, the likelihood of inground archaeology being present in all areas of the
project is high.

It is recommended that the preferred option undertakes an Assessment of Archaeological Effects
report, with the likely requirement of obtaining an Archaeological Authority from Heritage New
Zealand.

As several the recorded archaeological sites are of Maori origin it is recommended that consultation
with relevant mana whenua is undertaken for the project in an early and meaningful way. The full
report is attached in Appendix G.

7 Longlist Assessment
7.1 Methodology

The Activity Brief provided by WWL for this project outlined the opportunity to provide a new
wastewater bypass in the form of a new trunk main and/or new pump station to provide additional
capacity to Hutt Central. The Brief excluded looking at upgrading the existing trunk mains as this was
deemed unlikely to be effective in providing necessary capacity for a reasonable cost.

Given the flat topography of Hutt Central, a new trunk main without a pump station would appear to
be unfeasible given its depth and length. The option put forward in the Brief was a cut-in to the
existing network, a diversion to a new pump station and a discharge rising main to a downstream
connection point.

In parallel with this scope of work, WWL are running an inflow and infiltration reduction programme
across Hutt Central. The effectiveness of this programme was not considered in either the network
modelling work undertaken to support optioneering or as a separate option.

Options were compared against the ‘do nothing’ option for uncontrolled spill reduction in a 1-year
return period event.

7.1.1 ‘Do Nothing’ Scenario

All the longlisted options were assessed against the ‘do nothing’ scenario, which details simulated
controlled and uncontrolled spilling for the ‘Maximum Probable Development’ (MPD) future
development scenario modelled by HAL. This scenario is based on HCC population projection for
2051 and then extrapolated to 2070 for Hutt Valley and Wainuiomata; the catchment area serviced
by Seaview WWTP. The simulated spilling is the output of running the Seaview Strategic Model with
inputs based on water consumption and return to sewer flows, developed by HAL for each flow
gauge catchment. The model was run for both dry and wet weather flows, first for a 1yr event and
then for a 2yr event. These scenarios were based on assumptions that accounted for the existing
network as of 2022 plus upgrade works currently underway. When run for the MPD future
development scenario the output is comparative to ‘doing nothing’. The results for simulated
uncontrolled spilling for the Riverlink North and South catchments (summarised in Table 2 below) in
the ‘do nothing’ scenario form the basis for comparison of all longlist options.
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Event Tyr ARI 2yr ARI
Catchment North South North South
Simulated

Uncontrolled 880 910 1660 1640
Spilling (m3)

Table 2 - ‘Do Nothing’ Simulated Uncontrolled Spilling Results (HAL, 2022)

Given the service objectives and performance measures set out in the activity brief by WWL and that
‘do nothing’ clearly does not align with these, the option was ruled out in the longlist to shortlist
assessment as being viable.

7.2 ldentification of Longlist Options
The key variables that went into longlist identification included:

- Cut-in location of where the bypass will divert flows from the existing network mains.
Location of cut-in is significant as it will determine whether enough flow is diverted to
prevent downstream unplanned overflows;

- Location of any potential new pump station(s);
- Downstream re-connection location; and

- Pipe alignment between cut-in, pump station and re-connection point, including river
crossing.

7.2.1 Cut-in Location

Various locations for initial cut-in locations were considered and assessed on their effectiveness on
how well they met the performance measures. Secondary cut-ins were modelled for options along
pipe alighnments to ensure maximum spill reduction were achieved for catchments.

Several initial cut-in options were considered including:
* No cut-ins upstream of proposed pump station;
e Cut-in to the High Street and/or Kings Crescent mains in the south of Riverlink area;
e Cut-in to the High Street and/or Kings Crescent mains in the north of Riverlink area; or

e Cut-in to the High Street and Kings Crescent main junction north of the Riverlink area
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Figure 4 - Identification on Mains Proposed to Cut Into

7.2.2 Pump Station Site Identification

It was identified that storage would be needed as part of a viable solution, thus requiring a pumping
station, and rising main to convey wastewater once stored. A suitable area for a pump station and
storage would be approximately 690m?(30m x 23m) and be located within the Hutt Central area to
keep the amount of gravity main required, and thus pump station depth, to a minimum. Proximity to
the Riverlink development area was also considered based on the opportunity to tie works in with
the Riverlink project.

Multiple pump station location options were identified in the Riverlink area based on the existing
and future land available of sufficient size. An approximate size for the pump station of 30.0 m by
23.0 m was used to accommodate the pump station, 600m? storage and maintenance access. The
following general areas were considered when identifying locations:

* Existing council owned greenfield land — parks/reserves etc.
e Council owned land being repurposed as part of the Riverlink project.
¢ Identified locations where land could be purchased.

Potential locations for new pump stations were then narrowed down by their proximity to the
wastewater mains to be cut into, space available to accommodate the pump station infrastructure
and storage tanks and overall pump station depth so not to breach the Waiwhetu aquifer.

7.2.3 Re-Connection Location

Ultimately, any solution would need to connect into the existing network, ideally at a point where
there is capacity to convey predicted additional flows from Hutt Central area and is in relatively close
proximity to the development area. The Western Trunk Main was identified as the closest large
diameter main to the development area so potential routes to cross Te Awa Kairangi to connect into
the main were identified.
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Further to this, existing pump stations were considered for locations to connect to the network as an
opportunity to potentially utilise existing storage. Despite not being close to the development site,
Barber Grove was identified as a potential pump station for connection considering upgrade works
that are currently underway to improve storage at the station and conveyancing capacity to Seaview
WWTP.

7.2.4 Pipe Alignment

From the identified new pump station locations, discharge points, and upstream cut-in points
numerous different options were compiled, and pipe layouts determined. Different pipe alignments
were considered including running the pipes along the main roads in Lower Hutt CBD, running pipes
in the suburbs outside of the main CBD area, and running the pressure main along the Hutt River
stopbank.

7.3 Longlist Options
The longlist options can be grouped into five categories based on their pump station locations:

1. Pump station located at the southern end of High Street which is to be closed off as part of
the Riverlink works.

2. Pump station located on Hutt Recreation Reserve.
3. Pump station located on a property on Pretoria Street.

4. Pump station located in the Melling Link stub which is to be closed off as part of the Riverlink
project works — this location is to be a carpark for (S EEIEIEG

5. Pump station located in the (Sl near Ariki Street to the north of Hutt Central.

For these pump station locations, different cut-in locations and discharge points, and thus, different
sub-options, were identified, as set out below.
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Figure 5 - Potential Pump Station Locations

1. High Street Pump Station

a. Cut-in to main at Melling Road and include side connections to service the Riverlink
Development. Rising main crosses Ewen Bridge connecting to Western Trunk Main in
Railway Avenue.

b. Cut-in to King Crescent sewer main at Cornwall Street and Queens Drive and rising
main across Ewen Bridge connecting to Western Trunk Main in Railway Ave.

c. Cut-in to King Crescent sewer main at Cornwall Street and Queens Drive. Rising main
connects directly to Barber Grove pump station along the Hutt River stock bank.

d. Existing main connects directly to new pump station. Rising main runs from pump
station across Ewen bridge connecting to Western Trunk Main in Railway Avenue.
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e. Cutinto High Street main and King Crescent main at Brunswick Street and connect
rising main across Ewen Bridge to Western Trunk Main in Railway Avenue. (Original
IAF application option).

f. Cutinto High Street main and King Crescent main at Pretoria Street and run the
rising main across Ewen Bridge to Western Trunk Main in Railway Avenue.

Figure 6 — Longlist Options Group 1
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2. Hutt Recreation Reserve Pump Station

a. Cutinto High Street main at Daly Street and King Crescent main at Bloomfield
Terrace and rising main directly to Barber Grove pump station.

b. Cutinto High Street and Kings Crescent main at Pretoria Street and rising main across
Ewen Bridge to Western Trunk Main in Railway Avenue.

c. Cutinto Hight Street and Kings Crescent main at Pretoria Street and rising main
directly to Barber Grove pump station.

d. No cut into existing main upstream of the Hutt Reserve pump station. Rising main
directly to Barber Grove pump station.

Figure 7 - Longlist Options Group 2
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3. Pretoria Street Pump Station

a. Cutinto High Street and Kings Crescent main at Pretoria Street and rising main across
either the new Melling road or pedestrian bridge to connect into the Western Trunk
Main.

Figure 8 - Longlist Options Group 3

4. Melling Link Stub Pump Station

a. Cutinto High Street and Kings Crescent main at Pretoria Street and rising main across
either the new Melling Road or pedestrian bridge to connect into the Western Trunk
Main.

b. Cutinto Hight Street and Kings Crescent main at Pretoria Street and rising main
across Ewen Bridge to Western Trunk Main in Railway Avenue.

Figure 9 - Longlist Options Group 4
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5. Ariki Street Pump Station

a. Cutinto main at High Street and Kings Crescent junction and rising main across either
the new Melling road or pedestrian bridge to connect into the Western Trunk Main.
Pump station at High Street stub with rising main connecting to Western Trunk Main
across Ewen Bridge.

b. Cutinto main at High Street and Kings Crescent junction and drill rising main under
river and connect to the Western Trunk Main.

Figure 10 - Longlist Options Group 5

7.4 Longlist to Shortlist Assessment

The initial longlist of options was sent to HAL for hydraulic performance analysis. The results of the
analysis were assessed to confirm the feasibility of the different options and eliminate any that did
not achieve the targeted level of service, or those with critical constraints.

Using the process outlined above, the longlist of options was reduced to a shortlist. The shortlist is
comprised of Long List Options 1e, 3a, 2b, 2¢, and 5a & b — which have been renumbered as Options
1, 2, 3,4, and 5a & b, respectively. Refer to Appendix C for longlist options modelling results and
Table 3 for summary of long list modelling results.

Following a discussion around Riverlink construction completion dates, Option 4a was replaced by 3a
and subsequently referred to as Option 2 in the shortlist. The decision to do so was made to ensure
the shortlisted option would better align the deliverables of the wider Riverlink project. This was
deemed appropriate as both options performed equally in terms of reduction in uncontrolled
spilling. The only parameter separating the two options was the location of the pump station.
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Change in Total Uncontrolled Spilling (m3)*
Upgrade Option HAL Reference Northern Riverlink Southern Riverlink Shortlisted
MPD (do nothing) MPD 880 910

1a AAA -590 -910

1b AAB -120 -910

1c AAC -120 -910

1d AAD -100 -880

le AAG -870 -910 v
1f2 AAH -770 -910

2a AAI -60 1,470

2b AAN -770 -910 v
2c AAO -770 -870 v
2d AAE 190 5,130

3a AAJ -770 -910 v
433 AAJ -770 -910

4b - = -

5a AAM -730 -890 v
5b AAM -730 -890 v

Table 3 - Summary of Longlist Modelling Results
1 Change in spilling relative to the do nothing option.
2 Option 1f is similar in nature to Option le, but performs slightly worse, so Option 1e was adopted as the shortlisted

option.

3 Option 4a was originally considered on the shortlist but was replaced due to programme constraints with Riverlink.

Reviewing the reduction in spill volume (compared to do nothing) served to quickly rule out options
that did not perform sufficiently as ‘fatally flawed’ as they clearly would not meet the LoS. This
definitively ruled out options that increased spilling (2a and 2d) as well as those providing only a
small amount of reduction (1b, c and d). Though not fatally flawed, 1a was deemed not to make the
cut as the reduction in spilling fell outside the range of the shortlisted options, all of which provide a
reduction greater than 90% of the predicted ‘do nothing’.
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8 Shortlist Assessment

Shortlisted options derived from the longlist are described in detail below. The modelling for these
options was re-run using a 2yr event and thus based on a 2yr containment standard.

8.1 Shortlist Options

The shortlisted options are outlined in more detail below. Pricing information was supplied by Alta
Consulting (refer cost estimate in Appendix B).

Option Description

1 (Longlist Option 1e) Bypass in High Street to P.S. at Ewan Bridge (Option used in IAF application),
connect to Western Trunk Main

2 (Longlist Option 3a) Bypass in Pretoria Street to P.S. on Pretoria Street, connect to Western Trunk
Main

3 (Longlist Option 2b) Bypass in Pretoria Street to P.S. at north end of Hutt Recreation Ground,
connect to Western Trunk Main

4 (Longlist Option 2c) Bypass in Pretoria Street to P.S. at south end of Hutt Recreation Ground,
connect to Barber Grove Pump Station

5a (Longlist Option 5a) Bypass in Potomaru Street to P.S. at Ariki Street. 2" P.S. at Ewan Bridge,
connect to Western Trunk Main

5b (Longlist Option 5b) | Bypass in Potomaru Street to P.S. at Ariki Street. Rising main drilled under Te
Awa Kairangi. 2" P.S. at Ewan Bridge, connect to Western Trunk Main

Table 4 — Summary of Shortlist Options

After receiving a second round of feedback from Taranaki Whanui dated 25/08/2022, Option 5b to
drill under Te Awa Kairangi was disregarded as a viable option. Refer Appendix E for feedback letters.
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8.2 Shortlist Options
8.2.1 Option 1

Description

Cut into the existing WW mains at High Street and Kings Crescent junctions with Brunswick Street
and install 1.9 km of 450 mm dia. sewer along High Street to a new 100 L/s pump station with 600 m
of storage at the southern end of High Street. Install 290m new rising main from the pump station
across Ewan Bridge to connect into the exiting Western Trunk Main in Railway Ave. 60m of 375mm
dia. overflow pipework to Te Awa Kairangi.

3

Figure 11 — Option 1

Capital Cost Estimate

95% Level 1 estimate: [ ]
Uncontrolled Spill Reduction (2yr event): 2,930m3 (relative to do nothing)
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8.2.2 Option 2

Description

Cut into the existing mains at High Street and Kings Crescent junctions with Pretoria Street and install
650 m of 375 mm dia. sewer along Pretoria St and Melling Link to a new 100 L/s pump station with
600 m?3 storage on Pretoria Street, requiring the purchase of private property(s). Install 440 m of
rising main from the pump station along Rutherford Street and across either the new Melling road or
pedestrian bridge to connect into the Western Trunk Main. 560m of 375mm dia. overflow pipework
along Pretoria Street and Melling Link to an engineered overflow point (EOP) at Te Awa Kairangi.

Figure 12 - Option 2

Capital Cost Estimate

95% Level 1 estimate: [ ]
Uncontrolled Spill Reduction (2yr event): 2,520m3 (relative to do nothing)
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8.2.3 Option 3

Description

Cut into existing mains at High Street and Kings Crescent junctions with Pretoria Street and install
1.7km of 450 mm dia. sewer main from Pretoria Street along Cornwall Street, Knights Road, and
Myrtle Street to a new 200 L/s pump station with 600 m3 of storage at the northern end of the Hutt
Recreation Ground. Install 685 m of rising main along Myrtle Street and Woburn Road, and across
Ewen Bridge to connect into the exiting Western Trunk Main in Railway Ave. 530m of 450mm dia.
overflow pipework along Myrtle Street and St. Albans Grove to an engineered overflow point (EOP)
at Te Awa Kairangi.

Figure 13 - Option 3

Capital Cost Estimate

95% Level 1 estimate: (]
Uncontrolled Spill Reduction (2yr event): 2,520m3 (relative to do nothing)
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8.2.4 Option 4

Description

Cut into existing mains at High Street and Kings Crescent junctions with Pretoria Street and install 1.8
km of 450 mm dia. sewer main from Pretoria Street, along Cornwall Street and Bloomfield Terrace to
a new 200 L/s pump station with 600 m?® storage at the southern end of Hutt Recreation Ground.
Install 1.35 km of rising main along Ludlam Crescent and Randwick Road to connect to the existing
Barber Grove pump station. 765m of 450mm dia. overflow pipework along Woburn Road and St.
Albans Grove to an engineered overflow point (EOP) at Te Awa Kairangi.

Figure 14 - Option 4

Capital Cost Estimate

95% Level 1 estimate: [ ]
Uncontrolled Spill Reduction (2yr event): 2,000m3 (relative to do nothing)
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8.2.5 Option 5

Description

Cut into existing main at High Street and Kings Crescent junction and install 450 m of 450 mm dia.
sewer main from Kings Crescent along Potomaru Street and Ariki Street to a new 50 L/s pump station
at Ariki Street Install 1.3 km of rising main from the pump station along Connolly Street and
Rutherford Street and across either the new Melling road or pedestrian bridge to connect into the
Western Trunk Main. 285m of overflow pipeline adjacent to Harcourt Werry Drive to an engineered
overflow point (EOP) at Te Awa Kairangi. An alternative option to drill rising main under river and
discharge to Western Trunk Main was originally considered and priced though after receiving
feedback from Taranaki Whanui this was disregarded as a viable option. Refer Appendix E for
feedback letters.

New 50 L/s pump station with approximately 600m? storage at the southern end of High Street.
Install 290 m new rising main from the pump station across Ewan Bridge to connect into the exiting
Western Trunk Main in Railway Ave. 60m of 375mm dia. overflow pipework to an engineered
overflow point (EOP) at Te Awa Kairangi.

Figure 15 - Option 5

Capital Cost Estimate

95% Level 1 estimate: [ ]
Uncontrolled Spill Reduction (2yr event): 2,290m? (relative to do nothing)
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8.3 Optimisation

Optimisation of Option 1 was undertaken by HAL to investigate the effect on performance that
providing additional storage would have. This was run based on a 2yr event and thus providing a 2yr
containment standard. 600m3 of storage addressed uncontrolled spilling across Riverlink North and
South whilst providing a 2yr containment standard at the pump station though increased
uncontrolled spills in Alicetown. It was found that increasing the storage to 2400m3 the same
containment standard was provided and did not increase uncontrolled spilling in Alicetown. This did
however increase overflow at Barber Grove PS. 3600m? of storage would be required to also not
increase overflows at Barber Grove PS. Providing a similar amount of storage to each of the shortlist
options would provide similar benefits, opening the potential to investigate optimal spill reduction
vs. investment for whichever option is taken forward as the preferred.

8.4 Multi-Criteria Assessment of Shortlisted Options
An MCA was completed on the shortlisted options to identify a highest scoring option.

The criteria and the base weightings that were developed for the MCA are shown in Table 5. The
weightings were subsequently discussed and agreed in the MCA Workshop dated 15 August 2022.
Table 6 details the scoring scale applied to each criterion.

Criteria Sub-Criteria Description Weighting (%)
Capex Capital cost 15
Cost
Opex Operation & maintenance over 50 years 5
Growth N/A Ability to meet 2070 MPD 20

Effects on mauri, mana, hauora, kai moana, mahinga kai, heritage

Mana Whenua Values |N/A
and whakapapa

15

Temporary construction effects (Noise / Vibration / Dust) . . . 10
- Impact on everyday life of public and business owners

Social & Economic Temporary construction effects (Traffic / Access) 10
Effects i i i

Permanent sociallamenity effects Effects on social/amenity that will be permanent rather than 10

temporary

Effect on performance Resilience to ground shaking from siesmic event 75
Resilience 4 N K N

Operational resilience Operational resilience as a result of redundancy 75

100

Table 5 — MCA Criteria and Weightings
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Criteria

0

Capex

Average Capex

Opex

Moderate operating and
maintenance costs

Growth

No reduction in volume of
uncontrolled spilling across
Riverlink areain 2yrari

Mana Whenua Values

No impact

Temporary
Noise/Vibration/Dust Effects

Moderate negative impact.
Short to long term. Highly
likely to respond to
management actions.
Moderately sensitive
location/receiving
environment.

Temporary Traffic/Access
Effects

Moderate negative impact.
Short to long term. Highly
likely to respond to
management actions.
Moderately sensitive
location/receiving
environment.

Permanent Social/Amenity
Effects

Moderate negative impact.
Short to long term. Highly
likely to respond to
management actions.
Moderately sensitive
location/receiving
environment.

Effect on Performance

Minor to moderate impact
on performance as a result
of a seismic event

Operational Resilience

No improvementin
operational resilience

Table 6 — MCA Scoring Scale
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8.4.1 Cost
Capital Cost (CAPEX)

For scoring the capital cost of each of the short-listed options, first the maps detailing the proposed
alignments for gravity and rising mains and locations of pump station(s) were sent to Alta Consulting.
The approximate depths at proposed cut in points to existing mains was taken from WWL GIS and
included on the mapping. Assuming a constant grade of 0.5% for gravity mains and utilising the
contour information also on GIS, information on approximate depth to base of pump station(s) and
incoming gravity main(s) was also provided.

Alta have completed a bottom-up estimate for the works using bench marking of rates used on
similar projects in the Wellington region and indexing rates and prices from previous years to a 2022
base date. Alta have not allowed for cost escalation in the future.

From the level one costing provided by Alta, the 95th percentile estimate was used to determine the
scoring for each option. Due to the large difference between the lowest and highest cost, the
approach used to score each option was that the most expensive would score lowest and the least
expensive score highest. A linear interpolation was applied to score the remaining options.

Several assumptions were made by Alta in providing costing, such as open cut construction for
pipework less than 4.5 m deep and trenchless construction for pipework deeper than 4.5 m.

Refer to Alta’s memo in Appendix B for a more detailed explanation and analysis of assumptions and
costings.

Operational Cost (OPEX)

Scoring for operational costs is based on giving a higher score for lesser operational costs and a lower
score for higher operational costs. The assumption pre workshop was that these costs would be
associated with the running and maintenance of pumps.

New information received provided clarity to the assumption that operational costs are associated
with the operation and maintenance of pumps but also will be dictated by the ease of access to
pumps, storage and mains. These factors were considered and qualitative scoring completed for each
option.

8.4.2 Growth

Initially, modelling was conducted for a 1yr design event to determine the total volume of
uncontrolled spilling across the Riverlink north and south catchment areas.

As previously stated, it was decided that modelling should account for a 2yr design event. The
modelling for the shortlisted options was rerun on this basis.

To score the criteria for the MCA workshop, the output volumes from the hydraulic modelling
produced by HAL for each of the 5 options was compared (refer Appendix C for detailed hydraulic
modelling results). A higher score was given for the options providing the most reduction in
uncontrolled spilling within the northern Riverlink and southern Riverlink catchments whereas the
lowest score would be given for an increase in spilling.
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8.4.3 Mana Whenua Values

WWL sought input from Taranaki Whanui as iwi with mana whenua status in the area.

The initial response from Taranaki Whanui was that it is recognised that reducing wastewater
overflows into Te Awa Kairangi (Hutt River) and Te Whanganui a Tara (Wellington Harbour) is of
importance. Further to this, Taranaki Whanui stated that there is no inherent opposition to the
provision of additional wastewater infrastructure at the early scoping phase.

Attention was drawn to the accidental find of a partially completed waka buried 4.5 m deep into the
bank of Te Awa Kairangi. It is of significant importance to Taranaki Whanui that the project team is
cognisant of disturbance of land along the true left side of the river around this location.

Taranaki Whanui have requested that they are kept up to date on any findings through further
investigation (e.g. archaeological assessment) and will be appropriately engaged with should an
archaeological authority application be prepared. As also requested, further updates will be provided
to Taranaki Whanui at significant project milestone stages.

A pre-workshop information pack was sent to Taranaki Whanui via TW Engagement at WWL dated
27 July 2022 including an updated shortlist options maps with pipe alignments and pump station
locations.

Taranaki Whanui were asked to review the five shortlist options and provide commentary and
scoring for the Mana Whenua criteria. As part of the information pack details were given on how the
options could be scored based on an objective scale of -3 for significant degradation/negative impact
to +3 for major improvement/positive impact, a 0 translating to no change/impact.

Feedback provided remains in line with the original stance that Taranaki Whanui do not oppose in
principle the provision of additional wastewater infrastructure, though it was added that this stance
is based on an outcome of improving the quality of discharges to Te Awa Kairangi (Hutt River) and Te
Whanganui a Tara (Wellington Harbour), both sites of significance to Taranaki Whanui.

Scoring for the five options was also provided and is detailed in section 8.3.3 Mana Whenua Values
Final Score. Refer Appendix E for Taranaki Whanui response letter dated 25 August 2022.

8.4.4 Social and Economy

Mapping of alignments for the shortlist options was used by the Stantec Planner to assess the
temporary and permanent social and economic impacts on everyday life of the public and business
owners within the project vicinity. The assessment criterion was broken down into three sub-criteria:

1. Noise, Vibration and Dust (temporary);
2. Traffic and Access (temporary); and
3. Social and Amenity (permanent).

The assessment of the options and thus scoring undertaken by Stantec was based on a review of the
areas encompassing the option alignments using Google Maps. The proposed alignments assessed
covered the gravity sewer mains, pump station and storage locations, rising mains and overflow
pipelines.
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For scoring the sub-criteria, a scale of lowest score (-3) for significant impact requiring rescope or
management strategies to mitigate effects / most sensitive receiving environment’ and highest score
(+3) for ‘minimal negative Impacts, able to be managed or mitigated / Least sensitive environment’
was used.

Some key evaluation assumptions have been made, such as that all constructed overflows will be to
Te Awa Kairangi and that there is no discernible difference between the impact of open cut
construction compared to tunnelled construction. Refer to the memo in Appendix D for a more
detailed explanation of assumptions, methodology and scoring.

8.4.5 Resilience

To assess the resilience of each option, a comparison of total length of asset, depth of asset and
asset located in seismic risk zones was made. This was done using information taken from WWL GIS,
as well as overlaying the alignments for each option onto the seismic risk mapping from GWRC GIS. A
geotechnical desktop investigation was conducted by Holmes to help inform the scoring for this
criterion. It was found that ground conditions across the different option alignments were consistent
enough not to affect the scoring.

The pre workshop provisional scoring was based on giving the option with longest amount of asset,
the most amount of asset at depth greater than 4.5 m and most amount of asset in high-risk seismic
zone the lowest score, and the highest score for shortest amount of asset, least amount of asset at
depth greater than 4.5 m and least amount of asset in high-risk seismic zone. The remaining options
were scored based on the lengths in each category.

8.5 MCA Workshop Scoring

An MCA workshop was held at WWL'’s office on 15 August 2022. This was attended by members of
WWL, their legal counsel (Dentons), Hutt City Council, the peer reviewer (Mott MacDonald), Stantec
Planning Team, Alta Consulting and Holmes.

Scoring each criterion was led by a specialist, with the provisional results brought to the workshop

for discussion. April Peckham from Stantec completed scoring for Social and Economic Effects. D
@ rom Holmes completed the scoring for Resilience. Alta Consulting provided inputs to the cost
estimate. HAL provided hydraulic modelling results to inform Growth. Scoring for Cost and Growth
was then done by Holmes (D ith these inputs.

The agreed scores for each criterion from the MCA workshop are shown in Table 7. The overall score
is a product of the agreed weighting and the score for each criterion. The detail of the scoring for
each criterion is discussed in the following sections of this report.

Cost Social & Economic Effects Resilience
Mana Whenua |
Growth Values Noise / Vibration / § Permenant Social /| Ground Overal
Capex Opex Traffic & Access i .
Dust Ameity Shaking
Weight 15% 5% 20% 15% 10% 10% 10% 15% 100%
Option 1
Option 2
Option 3
Option 4
Option 5 2

Table 7 - MCA Workshop Scores
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8.6 Post MCA Workshop

8.6.1 Meeting with Customer Operation Group (COG)

Meetings were held with (]I Customer Planning Engineer — Utilities (Regional) at WWL)
on 18/08/22 and (I (Customer Planning Engineer - East at WWL) and (S D
(Customer Services Engineer at WWL) on 30/08/22 to gain a better understanding of the operations
and maintenance requirements associated with Hutt Valley wastewater network at present and into
the future. Further to this, input from WWL Customer Operations Group also highlighted that there
are current capacity issues with the Western Trunk Main.

At present, flow control is in place at Silverstream to prevent overflows at Ava pump station. Ava
pump station has a high-flow emergency pump to Barber Grove. However, if incoming flow exceeds
the current pumping capacity, the pump station does not have a constructed overflow point so
overflows in an uncontrolled manner, flooding neighboring properties. It was also noted that the
condition of the Western Trunk Main is poor with some valves not having been operated in 20 years.

The current HCC Long Term Plan® has the Western Hills Main Sewer Renewal project budgeted at
$61.4M, programmed to begin in 2038/39 and run for six years.

In contrast, Barber Grove pump station and rising main is currently undergoing an upgrade to
provide additional capacity and resilience. The pump station also has an engineered overflow point
allowing controlled discharge. These current characteristics of the network are the reason for the
preference from COG to avoid the Western Trunk Main (and thus Ava pump station).

8.6.2 Cost Scoring Details

Cost Estimate

Option (95 Percentile)

1-P.S. at Ewan Bridge

2 - P.S on Pretoria Street

3 - P.S. at North Hutt Rec.

4 - P.S. at South Hutt Rec.

5-P.S. at Ariki St. & at Ewan Bridge

Table 8 — Post Workshop Cost Estimates

Capex Scoring

MCA Workshop Score
-1 0 1 2
Option 3 Option 5 Option 2

Option 1 Option 4

Following the MCA workshop the options were updated to show a route for the engineered overflow
point from each pump station to the Hutt River and re-costed.

Due to constraints around delivery for construction of the new Melling road bridge meaning that the
bridge cannot be relied on for connecting a rising main to, alternative routing to use the proposed
pedestrian bridge for crossing the river has been adopted, along with the purchase of private
property to locate the pump station originally proposed at what would be the redundant stub of the
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existing Melling Bridge. Taking these factors into consideration, the costing for options affected were
updated (Options 2 & 5). This led to an increase to the 95 percentile estimate for Options 2 & 5 of
approx. (I anJd @ respectively. Alta’s cost estimates were used to support the costing
exercise.

The updated costs were used to revaluate the scoring.

Post Workshop Score
-1 0 1 2
Option 3 Option 5 Option 2

Option 1 Option 4

Refer Appendix B for details supporting the cost estimates.
Opex Scoring

Following the workshop, conversations with WWL made it clear that although an original assumption
that the majority of maintenance and operational costs are associated with the pumps in general
was partially correct, ease of access to pump station(s) and mains will also affect the cost of
maintenance. For example, if no off-road parking is provided to access the pump station then traffic
management would be required for regular operational access adding to cost.

In general, pump stations require at least one inspection a week and in some cases two. Further to
this, it is common practice that pump stations are cleaned once or twice a year requiring access for a
vacuum-truck. Gravity mains also require access for flushing to maintain full capacity. This tends to
be required more frequently in areas with high fats, oils and grease associated with eateries and
dining, such as Hutt CBD, and is more difficult, and therefore expensive, to do when access is
hindered by parking, for example. Rising mains also require flushing though tend to be lower
maintenance than gravity mains.

Scoring for the Opex sub-criterion was reviewed and revised considering the new information
received from WWL.

MR | T 0 1 TR I
Workshop: Option5 | Options1-4

Post . ] ' '

Workshop: Option 1 Option4 | Options3&5| Option2

Option 1 scored -3 as access to maintain any new main in High Street would be very restricted and
disruption to businesses would be significant. Access to the pump station would also likely be limited
at times.

Option 2 scored 0 as the location of pump station would be good in terms of gaining 24/7 access.
Access to any new main for maintenance could be problematic, though would be less restricted.

Option 3 scored -1 as pump station access would be hindered due to numerous clubs etc in the
vicinity. There would also be moderate disruption to these clubs. Access for maintenance of mains
would also be hindered due to parking.

Option 4 scored -2 as there are significant lengths of both gravity and rising main, which access to
could be restricted at times. However, access to the pump station would not be too much of an
issue.
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Option 5 scored -1 as access to the High Street pump station would likely be limited at times,
however access to the pump station at Ariki St is not likely to be an issue. There is a short length
gravity main away from CBD so access is likely to be unhindered. This option does propose two pump
stations so would incur additional operational and maintenance costs compared to other options.

8.6.3 Growth Scoring Detail

MCA Workshop Score
-1 0 1 2

Option 4 Option 5 Options 2 &3 Option 1
Reduction: 2000m’> 2290m* 2520m° 2930m’*

After the MCA workshop it was agreed that the Growth scoring did not entirely reflect the objective
definitions, i.e., lowest score for ‘strong, negative impact for the criteria or measure’ to highest score
for ‘strong, positive impact for the criteria or measure’ as all options provide a positive impact to
some degree. Therefore, the scoring has been altered to better reflect this by not applying a negative
score or a score of zero to any of the options.

Post Workshop Score
-1 0 1 2

Options 4 & | Options 2 &
5 3

2000m” &
Reduction: 2290m°

Option 1

2520m° | 2930m?

Refer Appendix C for details on hydraulic modelling results.

8.6.4 Mana Whenua Values Scoring Details

Scoring of the options against this criterion was carried out by Taranaki Whanui as set out in
Appendix E (letter dated 25 August 2022). Options 1, 2, 3 & 5 were given a score of -1 and in general
the feedback was that it is preferable (to Taranaki Whanui) that wastewater is kept away from, and
does not traverse, the awa and mahinga kai. A score of -3 was given to the alternative rising main
location for Option 5 (5b) as drilling under Te Awa Kairangi is considered to have a more negative
impact. This alternative option was subsequently disregarded as a viable solution and thus excluded
from the overall scoring. Option 4 scored +3 as this option was considered to have a strong positive
impact as there is no proposal for wastewater to cross Te Awa Kairangi.

-1 0 1 2
Option 5b (drill under Options 1,2, 3 .
. . . Option 4
Te Awa Kairangi) & Option 5a
Refer Appendix E for details of Taranaki Whanui feedback.
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8.6.5 Social and Economy Scoring Details

Scores were reviewed following the MCA workshop as it was discussed that the effects of vibration
between open trench construction and tunnel construction would be similar for both. The effects for
the alignment of the overflow pipeline and odour associated with a pump station were also
considered for the social / amenity sub criterion post MCA workshop. Alignments of the rising main
for Options 2 & 5 were also amended due to the timing conflict associated with construction of the
New Melling road bridge. These new alignments were considered post MCA workshop in re-
evaluating scoring.

Noise, Vibration and Dust

Workshop: Option4 |Options1& 3] Option5 Option 2
Post Obtion 4 Options 1, 3 Option 2
Workshop: ption &5 ption
Traffic and Access
Workshop: Options 1& 3| Option 5 Option 2 Option 4
Post Options 1, 3 Option 2
Workshop: Option 4 &5 ption
Social / Amenity
Option 4 & Option 1 &
Option 3 Option 5 Option 5 Option 2
Workshop: (Ariki St. PS) (Ewan Br. PS)
Option 4 & Option 1 &
Post Options2& 3| Option5 Option 5
Workshop: (Ariki St. PS) (Ewan Br. PS)

It is concluded that, overall, option 2 has the associated least impacts, both temporary and
permanent, and option 4 the most. Refer Appendix D for full report and more detailed explanations
of assumptions, methodology and effects scoring.

8.6.6 Resilience Scoring Details

MCA Workshop Score
-1 0 1
Option 4 Options 1 &3 Option 2| Option 2| Option 5

Following the MCA workshop, the criterion was split into two sub-criteria, one to score the effect on
performance because of a seismic event and one to score the effect on operational resilience as a
result of redundancy (weighed evenly). See respective scales for these sub-criteria:

Effect on Performance

-1 0 1
Moderate impact on Minor to moderate Minor impact on
performance as a result of|impact on performance as|performance as a result of|
a seismic event a result of a seismic event a seismic event
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Operational Resilience

-1 0 1
. . . . Minor improvement in
Minor decrease in No improvement in : ™
5 " N . operational resilience as a
operational resilience. operational resilience
result of redundancy

To assess the ‘effect on performance’ sub criterion the same information was used as previous
(length of asset etc.) though in addition to this, whether an option proposed to cross a river attached
to a structure was also considered as this would increase the impact because of a seismic event. In
assessing the effect on performance consideration was also given to the fact that the Western Trunk
Main runs across the Wellington Fault Line (refer Figure 16) and would likely be heavily damaged in a
seismic event.

Figure 16 — Wellington Fault Line

Seismic event effect on Performance Score:

-1 0 1
Options 1 & 3 |Options 2,4 &5

Operational Resilience Score:

-1 0 1
Option 2 | Options 1,3& 5| Option 4

Refer Appendix E for seismic risk mapping.
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8.7 Post MCA Workshop Score Summary

Cost Social & Economic Effects Resilience
Growth e Wi Overall
Noise / Vibrati P t Social /[ Siesmi
Capex Opex Values e/ ViTeEliEm Traffic & Access ermenan' SEEll]| Ssme Redundancy
Dust Ameity Effect

15% 5% 10% 10% 7.5% 7.5%

Option 1
Option 2 | o0 |
Option 3

Option 4

Option 5a

* Option 5 proposes two pump stations; a score is given for each pump station site. The weighting is split between the sites
for this criterion.

Table 9 — Post Workshop Scores

8.8 Sensitivity Analysis

A sensitivity analysis was undertaken following the MCA workshop to test how sensitive the results
were to different weighting of criteria. Six sensitivity scenarios were undertaken. These were:

1. Assuming a preference towards capex cost by increasing the capex cost weighting to an
upper limit of 60%;

2. Assuming a preference to exclude capex cost by setting capex weighting to 0%;

3. Assuming a preference towards growth by increasing the growth weighting to an upper limit
of 60%,

4. Assuming a preference towards Social and Economic effects by increasing the combined
effects weighting to an upper limit of 60%, evenly distributed between the three sub-criteria.

5. Assuming a preference towards permanent effects by increasing the weighting for
permanent effects to 20% and decreasing the weighting for both temporary effects criteria to
5%; and

6. Assuming a preference towards Mana Whenua values by increasing the Mana Whenua
values weighting to an upper limit of 60%.
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Table 10 shows the weighting used for each of the sensitivity scenarios

Criteri Sub-Criteri Base Cost Exclude Growth Effects Perm. Effects | Mana Whenua
riteria ub-Lriteria Weighting (%) | Preference (%)| Cost (%) |Preference (%)| Preference (%) | Preference (%) | Preference (%)
Capex 15.0% 45.0% 0.0% 7.5% 7.5% 15.0% 6.5%
Cost
Opex 5.0% 15.0% 6.9% 2.5% 25% 5.0% 2.5%
Growth N/A 20.0% 14.3% 21.9% 60.0% 15.0% 20.0% 14.4%
\'\;':I';Z:Vhe””a N/A 15.0% 9.3% 16.9% 10.0% 10.0% 15.0% 60.0%
:\‘T‘:;epi) \rgt;;?t"’” /Dust 10.0% 4.3% 11.9% 5.0% 20.0% 5.0% 4.4%
Social &, Traffic / Access
Economic (Temporary) 10.0% 43% 11.9% 5.0% 20.0% 5.0% 4.4%
Effects - -
f’:;::q';m;””y 10.0% 43% 11.9% 5.0% 20.0% 20.0% 4.4%
Effect on performance 7.5% 1.8% 9.4% 2.5% 2.5% 7.5% 1.9%
Resilience
Operational resilience 7.5% 1.8% 9.4% 2.5% 2.5% 7.5% 1.9%
100% 100% 100% 100% 100% 100% 100%
Table 10 - Sensitivity Scenario Weighting
S B Cost Exclude Growth Effects Perm. Effects | Mana Whenua
ummary ase
Preference Cost Preference | Preference | Preference Preference
Option 1 -0.15 -1.46| «  0.28] & 1.40| 0.05 0.15 -0.44
Option2 | % 0.50] «+ 1.46 0.03 1.23 0.03 0.30 -0.21]
Option 3 -0.35 -0.58 -0.28 0.80 -0.70 -0.45 -0.58
Option 4 -0.25 -1.41 0.18 0.43 -0.78 -0.15| & 1.52
Option 5 0.23 0.75 -0.10 0.58 -0.10] 0.38 -0.40

Table 11 - Sensitivity Analysis Results

Table 11 shows the results from the sensitivity analysis. This demonstrates that Option 2 is highest
scoring on a cost preference basis. However, when considering an exclusion of capex or preference
towards growth, Option 1 is the highest scoring. Option 4 scores highest based on a preference
towards Mana Whenua values, and though Option 1 also scores highest on an effects preference
basis, the difference in score between Options 1 and 2 is too small to differentiate Option 1 as a true
highest scoring option. Option 5 scores highest when there is a preference towards permanent
effects.

8.8.2

The current approved budget in the HCC LTP for this project is (] Therefore, there is a strong
driver for HCC and WWL to have an option that within or as close to this target cost as possible.
Should the cost increase, then additional funding would need to be requested through HCC’s LTP
process and this would be at the detriment of other projects. This may cause a delay in the project
timeline while waiting for additional funds.

Commentary on Cost Preference

This scenario was considered by increasing the cost weighting to 60%.

The preference towards cost and in turn a lower cost option is clearly demonstrated with the
significant reduction in overall score for Options 1 and 4, which both scored a -3 for the cost
criterion, and an increase for Options 2 and 5.
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Option 1| Option 2| Option 3| Option 4| Option 5
Base -0.15 0.50 -0.35 -0.25 0.23
Cost + -1.46 1.46 -0.58 -1.41 0.75

Option 2 remains the highest scoring in this scenario, thus should remain the highest scoring option
overall.

8.8.3 Commentary on Excluding Cost

Excluding capital cost from the assessment assumes that budget will be made available at whatever
level required for the highest scoring option. The preference is towards non-financial outcomes as
the main project drivers.

Under this scenario, Option 1 becomes the highest scoring option, primarily because it scores
relatively well in the Growth criteria and in the Permanent Effects criteria.

Option 1] Option 2| Option 3| Option 4| Option 5
Base -0.15 0.50 -0.35 -0.25 0.23
Cost - 0.28 0.03 -0.28 0.18 -0.10

For an MCA to exclude cost, there needs to be a strong project driver for non-financial outcomes,
and options that are significantly different that drive the project towards non-financial outcomes. In
this instance, the main elements across all options — gravity diversion pipe, pump station and rising
main — are the same, so there is no strong separation between options that drive non-financial
outcomes. Also, the spread in cost between options is high, almost double in some cases, so
excluding cost in an MCA assessment that does not have a strong non-financial outcome does not
appear to be valid in this case.

It can be concluded that excluding cost should be discounted, hence Option 2 remains the highest
scoring option.

8.8.4 Commentary on Growth Preference

A preference towards the Growth criteria means a preference towards maximising the reduction in
amount of uncontrolled spilling in the Northern and Southern Riverlink catchments. Option 1
performs the best, reducing spilling by 2,930m3. Option 2 & 3 are second equal with a reduction of
2,520m3. The result for this sensitivity scenario is shown below.

Option 1] Option 2| Option 3| Option 4| Option 5
Base -0.15 0.50 -0.35 -0.25 0.23
Growth + 1.40 1.23 0.80 0.43 0.58

The difference in spill reduction between Option 1 and Options 2&3 is around 16% or around 400m?3.
This difference is relatively small and does not significantly separate Option 1 from Options 2&3. It
should also be considered that this project is being undertaken alongside other spill reduction
projects across the Hutt network, such as the pipe renewals programme to reduce inflow and
infiltration. Therefore, given the relatively small difference in outcome between options, and given
that overall network spilling is not solely reliant on this project, increasing the weighting of the
Growth criteria does not appear to be valid in this case.

It can therefore be concluded that Option 2 should remain as the highest scoring option.
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8.8.5

A preference towards the Effects criteria means a preference towards options that have the least
amount of temporary and permanent effects. Increasing the overall weighting of this criteria to 60%,
split across the three Effect sub-categories gives the following result — with Option 1 becoming the
highest scoring option, with Option 2 a close second.

Commentary on Effects Preference

Option 1] Option 2| Option 3| Option 4| Option 5
Base -0.15 0.50 -0.35 -0.25 0.23
Effects + 0.05 0.03 -0.70 -0.78 -0.10

The Hutt Sewer Bypass project is required to enable growth associated with the Riverlink project. The
scope of the Riverlink project includes significant upgrade works to the flood banks running past Hutt
CBD, a new Melling train station, a new Melling bridge and significant upgrades and changes to CBD
roads and pedestrian accesses. The temporary and permanent effects of the Riverlink project are
going to be significantly greater than the Hutt Sewer Bypass project on its own. Therefore, given the
relatively small effects of the Hutt Sewer Bypass project relative to Riverlink, it would appear
unreasonable to put a high weighting on the Effects criteria for the Hutt Sewer Bypass project alone.

Therefore, it can be concluded that Option 2 should remain as the highest scoring option.

8.8.6

There is a viewpoint that permanent effects should be weighted higher than temporary effects,
precisely due to the fact that they are permanent, i.e. at least the design life of a pump station (given
that the permanent effects are scored on factors associated with a pump station) as opposed to a
short-term disruption caused by construction in localised areas.

Commentary on Permanent Effects Preference

This scenario was considered by increasing the permanent effect weighting to 20% and reducing the
weighting for temporary effects to 5% for both.

A preference towards permanent effects favours options where a pump station is located in a less
sensitive receiving area, i.e., away from residential property, sport centres or schools.

Option 1] Option 2] Option 3| Option 4| Option 5
Base -0.15 0.50 -0.35 -0.25 0.23
Perm. + 0.15 0.30 -0.45 -0.15 0.38

Option 5 becomes the highest scoring in this scenario, though only marginally compared to Option 2.

As with the above preference towards overall effects, weighting the permanent effects of the Hutt
Sewer Bypass projects higher appears unreasonable given the relatively small impact the effects have
compared to the wider Riverlink project.

It should therefore be concluded that Option 2 remain as the highest scoring option.

8.8.7

Based on feedback received from Taranaki Whanui during the project, giving preference towards the
Mana Whenua Values criterion essentially gives preference towards options that have the greatest
spill reduction and options that do not cross Te Awa Kairangi or mahinga kai.

Commentary on Preference to Mana Whenua Values
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This scenario was considered by increasing the Mana Whenua Values weighting to 60%, and the
remaining weighting distributed pro rata across the other criteria.

Option 4 scores highly in this scenario because it strongly aligns with Taranaki Whanui’s values in
that the option provides a good amount of spill reduction and avoids crossing Te Awa Kairangi or
mahinga kai.

Option 1] Option 2| Option 3| Option 4| Option 5
Base -0.15 0.50 -0.35 -0.25 0.23
Values + -0.44 -0.21 -0.58 1.52 -0.40

Feedback received from Taranaki Whanui also states that Taranaki Whanui do not oppose, in
principle, the provision of additional wastewater infrastructure “if the outcome is an improvement to
the quality of discharges to these two receiving environments [Te Awa Kairangi & Te Whanganui-a-
Tara], which are sites of significance to Taranaki Whanui”. Given what appears to be an over-arching
principle of reducing wastewater entering Te Awa Kairangi and Te whanganui-a-Tara, increasing the
criteria weighting to 60% for Mana Whenua Values seems unreasonable when all options perform
well at reducing uncontrolled spilling compared to doing nothing.

Option 4 becomes the highest scoring option with the weighting for Mana Whenua Values goes
above 30% - or double the base case weighting.

Given that Mana Whenua Values are a subset of Mana Whenua’s kaitaiaki over their lands, and other
concerns including things like cost to iwi ratepayers, social effects, providing for growth in
population, it would appear unreasonable to double the weighting of Mana Whenua Values as this
would not align with an interpreted stance that a solution should balance the other criteria also.

It should therefore be concluded that Option 2 remain as the highest scoring option.

40 Author: EG, JH
Date: 4/6/2023
Status: Final



Design Report

Project Number: OPC101481

Project Name: Hutt CBD Sewer Bypass

8.9 Risk Assessment

Following the sensitivity testing, a project risk assessment was completed to highlight the main risks to the project and to help facilitate the decision-making
process. A risk workshop was conducted with the project team on 27/10/2022, with attendance from WWL, HCC, Dentons and the consultant project team.
The main risk items are outlined below with full optioneering phase risk register assessment included in Appendix H:

Risk ID (from
risk register)

Description

Consequence

Control

RO1

Funding for project approved based on a turn
cost of (i} Currently, Option 2 and Option
5 are closest to this at (il and D
respectively. All other options are significantly
over the secured funding.

Budget for amounts above funding amount
will need to be found from other LTP or IAF
projects, though developer contributions or
from the rate payer. Failure to do so may lead
to the sewer bypass project being delayed
until funding becomes available.

Confirm funding availability with HCC and
consequence of going over approved funding
amount.

Consider increase to MCA price weighting if
there is a significant risk to HCC’s programme
of works.

Potential to update value in LTP though more
info. would be required ASAP.

RO3

All options in this study fall partially outside
the bounds of the Riverlink designation. The
definition of sewer works within the
designation cover re-alignment required
because of the Riverlink works. This may not
cover new pump stations and storage tanks.

The project may have to be consented
separately, and this will need to be done by
WWL before passing to Riverlink Alliance. This
could delay delivery of the project and ability
to tie into main Riverlink works

Undertake a consent assessment on the
preferred option to establish consent triggers,
if any, and possible consent pathway.

RO4

The project is an IAF-linked project with an
agreed construction completion date of end of
2026. Not achieving this date could affect
HCC'’s reputation with Kainga Ora and put risk
to other HCC IAF funded projects.

If funding is decreased then HCC will have to
finance the difference, leading to possible
wider programme delays. If sufficient funding
cannot be secured across the programme of
works then the project may be cancelled.

Ultimate timing of project will likely be reliant
on the Riverlink Alliance programme. There is
an opportunity to amend the agreed date
once delivery plan is known.

Risk can potentially be reduced by selecting
options with a smaller footprint and shorter
construction timeframe.
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Risk ID (from
risk register)

Description

Consequence

Control

Options reliant on new Melling road bridge
and/or existing Melling bridge stub updated to
remove dependencies.

RO5 The Western Trunk Main and its terminal Any additional flow added to the Western The lack of EOP at Ava pump station was
pump station — Ava — both have some existing | Trunk Main as part of the Hutt Sewer Bypass partly mitigated by installing an emergency
capacity limitations. There are sections of the project will likely result in additional flows pump and rising main direct to Barber Grove
Western Trunk Main that are currently under during high-flow events being diverted away pump station. However, this still requires
capacity, and the Ava pump station has no from Western Trunk Main and Ava PS. In a careful management as any failure could result
EOP. As a result, flows are currently actively worst-case scenario, this may lead to in sewage spilling to neighbouring properties.
managed by operations by throttling at the additional spilling at the Silverstream EOP A capacity upgrade is scheduled on Western
Silverstream diversion during high-flow events Trunk Main beginning in the 2038/39 financial
and either sent to the Main Collecting Sewer year. Current budget for this project is set at
or to the Silverstream storage tank. @ Some of this work may be brought

forward and completed by the Riverlink
Alliance. If an option is selected that pushes
flow from Hutt CBD to Western Trunk Main
then the timing of the Western Trunk Main
upgrade should be reviewed and any
additional requirements identified due to this
project.

A parallel study should also be undertaken on
the Hutt Valley storage requirements and how
best to service the network

RO6 WW.L are currently seeking a global network The new EOP proposed at each pump station In the short-term, any option selected under

discharge consent. It is being sought on a
frequency basis, however, the consent
proceedings will likely take another 6-9
months, and the outcome may not be as
currently sought

as part of this project is being included on the
basis that it will not need to operate within a
two-year containment standard. The EOP itself
will have a manually controlled valve that will
require an operator decision to open it and

the Hutt Sewer Bypass project will have the
ability to spill from the pump station back to
the existing network, without uncontrolled
spilling.
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Risk ID (from
risk register)

Description

Consequence

Control

spill to the Hutt River. It is currently thought
that this will be covered under the emergency
works provision of the Resource Management
Act.

Should the current consent proceedings alter
the assumption about the EOP associated with
this project, then it may need to be removed
or consented via a different pathway. This
could result in project delays or additional
operation risk.

A study should be undertaken on the possible
solutions to mitigating operational risk if it is
deemed that the EOP at the pump station
proposed in this project is not able to
function.

RO7 Opposing views of stakeholders may mean Delays to the project could put some or all of The MCA process was inclusive of all
that decisions on the project stall and cause the funding at risk. stakeholders.
delays. Preference of an option that is not the highest | A risk workshop was held to highlight risks

scoring from MCA could lead to uncertainty associated with project and possible

around the robustness of the process in mitigation measures.

selecting a solution. Further work has been identified to support
selection of the preferred option and this will
be fed back into the MCA process.
A paper will be submitted to the Three Waters
Decision Making Committee to make a call on
solution.

R0O9 Te Awa Kairangi south of Ewan Bridge is The aggradation of gravels south of Ewan Conduct a review location of EOP locations in
known to experience aggradation though Bridge already causes issues with stormwater relation to known operational issues / gravel
movement of gravels. outlets in that additional maintenance is aggradation sites / proposed riverbed levels

required to keep them operational. This could
pose a similar risk for EOP’s proposed in this
portion of the river
R10 The basis of the Growth criteria in the MCA is By changing the project criteria to reducing It is important to paint a wider picture of the

a reduction in uncontrolled spilling. This

overall spilling has significant implications for

network and the aim of reducing overall
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Risk ID (from
risk register)

Description

Consequence

Control

comes from a public health driver to take
potential spilling away from where it is closest
to people and put it in to a waterbody and
away from undiluted and direct human
contact.

The result of this however is that uncontrolled
network spilling is effectively moved to a
controlled spilling point which, in some
instances, results in an increase in spilling out
of an EOP.

Modelling has also shown that for options
connecting to the Western Trunk Main, whilst
uncontrolled spilling across Riverlink North
and South was addressed there was a knock-
on effect of increasing uncontrolled spills
downstream (based on a 2yr event for 2070
MPD).

These factors have potential negative
implications when considering the network
discharge consent currently being sought by
WWL.

the required storage volume, and also does
not necessarily guarantee that uncontrolled
spilling will reduce.

High level modelling has indicated that
approximately 2,400 m3 and 3,600m3 of
storage would be required in the Hutt Sewer
Bypass project to have no uncontrolled spilling
in Alicetown and no net increase in overall
spilling in the network respectively. It would
be very difficult to find funding and a location
in Hutt Central for storage volumes of this
size.

spilling. There are other projects planned that
will lead to an overall spill reduction —such as
the Western Trunk Main upgrade.

Basing this project on an assessment of
reduction in uncontrolled spilling meets the
secondary service objective and does not drive
unrealistic levels of spill containment.

R11

If the project isn’t delivered through the
Riverlink Alliance, it may be difficult to
sequence the works with the Alliance
programme.

Any delays to the project could put some or all
of the funding at risk. There is also a risk of
additional cost and disruption to the public
from having to double up on work areas.

Ongoing engagement with HCC Riverlink
project management to ensure project
timeframes align with those of the wider
Riverlink project.
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8.10 Highest Scoring Option

Based on the MCA scoring, Option 2 came out as the highest scoring option.

Post-MCA testing indicates that Option 2 as the highest scoring option is sensitive to changes in the
base weightings. However, post-MCA discussion has highlighted that there are significant operational
risks associated with Option 2 that would currently prevent WWL from agreeing it to be the
preferred option.

The existing operational risks in the Western Trunk Main and Ava pump station will be increased with
Option 2, which may result in additional diversion and spilling at Silverstream or uncontrolled spilling
on the Western Trunk Main and/or within Alicetown. Upgrades are scheduled on Western Trunk
Main prior to the ultimate design capacity of Option 2 being reached, so these operational risks may
be manageable in the short-term until these upgrades are in place. However, there is the potential
that the additional flows in the Western Trunk Main will mean proposed upgrades need to be
brought forward to manage the risk, and these upgrades will need to be more significant than those
currently identified in the LTP. Therefore, further work has been identified to enable a comparison of
any additional upgrades required on Western Trunk Main such that it can be compared to the
additional cost of (il required to provide a solution that does not connect to the Western Trunk
Main.
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9 Development and Endorsement of
Preferred Option

A meeting was held between representatives from WWL, Holmes and HAL on 14 November 2022 to
discuss how to progress the project to enable a preferred option to be confirmed. From this meeting,
it was agreed the following additional work was required:

1 Review modelling results to identify and quantify risks associated with connecting to the
Western Trunk Main

2 ldentify and confirm solution(s) to mitigate these risks, including modelling of solutions

3 Develop highest scoring option from MCA (Option 2) to include the above mitigation
solution(s)

4 Complete options assessment to identify preferred option. Options assessment completed
between:

0 Highest scoring option from MCA (Option 2) developed as part of Step 3, above —
renamed Western Trunk Main Option

0 Shortlisted Option 4 — Renamed Barber Grove Option
0 Do nothing

5 Present to, and gain endorsement of preferred option from, Wellington Water Customer
Operations Group (COG) and Three Waters Decision Making Committee (3WDMC)

9.1 Modelling Review

The modelling results from the 2070 MPD 2yr scenario and the shortlisted Option 2 2yr scenario
were reviewed to identify the impact on the Western Trunk Main and Ava PS of discharging
additional flow to the Western Trunk Main. In the 2070 MPD 2yr scenario this showed uncontrolled
spilling along the Western Trunk Main, 7 below. This supported the message from COG that the
Western Trunk Main is currently at capacity but also showed these capacity issues were providing
protection to Ava PS. This demonstrated that these capacity issues would have to be addressed to
enable growth in the wider Hutt Valley, which was fed back into WWL to inform future projects.

The addition of extra flow from Option 2 further increased uncontrolled spilling on the Western
Trunk Main and also slightly increased uncontrolled spilling in Alicetown, highlighting the capacity
issues raised by COG with Ava PS, Figure 17. These results provided evidence to support the
information received from COG and a modelling base case to enable solutions to this spilling to be
tested.
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Figure 17 - Comparison of Modelling Results for 2070 MPD and Option 2 (2yr ARI Design Storm)

9.2 Solution Identification and Assessment

A list of potential solutions to mitigate this increase in uncontrolled spilling was developed through
conversations between Holmes and WWL Network Engineering Team (NET), Chief Advisor
Wastewater, WWL project manager, peer reviewer and HAL. From this, the following solutions were
identified:
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e Upsize the Western Trunk Main to increase capacity
¢ Provide Real Time Control at New Pump Station

* Increase Storage at New Pump Station

¢ Increase Throttle at Silverstream Storage Tank

e Provide EOP at Ava Pump Station

9.2.1 RiverLink Project Upgrades to Western Trunk Main

The modelling results highlighted capacity issues within the Western Trunk Main and a review of the
pipe sizes along the length showed there is an approx. 400m section upstream of Ewen Bridge where
the diameter decreases from DN900 to DN675. Due to the Western Trunk Main operating in a
surcharged condition during rainfall events, this section acts as a throttle. Therefore, the option to
upsize this section to increase capacity was looked at.

Information received from RiverLink showed the project is proposing to relocate this section of the
Western Trunk Main. To meet Wellington Water requirements, this undersized section would also
need to be upsized as part of that relocation. Information was received from RiverLink that showed
the extent of the proposed relocation and upgrade (Technical Memo: Western Hills Main Sewer —
Design Statement, GHD, March 2022).

The Option 2 Scenario was updated to include the upgrades to the Western Trunk Main proposed as
part of RiverLink and the model rerun. This showed the proposed upgrades removed the
uncontrolled spilling on the Western Trunk Main but, due to capacity issues with Ava PS, there was
an increase in uncontrolled spilling in Alicetown including one new spill location, Figure 18. Due to
the benefit to uncontrolled spilling, this was considered a viable option to help mitigate the adverse
effects of Option 2 on the Western Trunk Main. However, as this increased spilling in Alicetown
further work was required to mitigate this.
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Figure 18 - Comparison of Option 2 with and without WTM Upgrades (2yr ARI Design Storm)

As the upgrades proposed as part of RiverLink would occur regardless of the solution to this project,
the 2070 MPD model scenario was run including these upgrades. This was to understand if the
proposed upgrades impacted downstream. These upgrades removed the location of uncontrolled
spilling on the Western Trunk Main but increased spilling in Alicetown, Figure 19. These effects
would need to be mitigated so this information was fed back into WWL to inform future projects.
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Figure 19 - Comparison of 2070 MPD with and without WTM Upgrades (2yr ARI Design Storm)
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9.2.2 Real Time Control and Additional Storage at New Pump Station

Capacity issues in the Western Trunk Main are caused by inflow and infiltration from storm events.
This means flow in the Western Trunk Main varies during the event, with the pipe running at capacity
for approx. 8 hours during the peak of the storm. This means there is capacity outside of this period
for the additional flow from Hutt CBD.

To make use of this, Option 2 was updated to include a real time control (RTC) on the pump station
so this would only pump when there is capacity in the Western Trunk Main, with an override to
pump when the storage was full. This showed that the proposed 600m3 of storage was only sufficient
to store inflows for approx. 2 hours. To enable inflows to be stored for the full duration of the peak
of the storm, the volume of storage was increased to 2000m3 (2ML), Figure 20.

Figure 20 - WTM Flow vs Time Graph for Various Options (2yr ARI Design Storm)

The model was updated to include the RTC and additional storage, including the RiverLink upgrades,
and re-run. Comparing this to Option 2 showed the uncontrolled spilling on the Western Trunk Main
has been mitigated and there is no increase in spilling in Alicetown. This means this solution was

seen as viable to mitigate the operational risks associated with the Western Trunk Main and Ava PS.
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Figure 21 - Comparison of Option 2 with Western Trunk Main Option (2yr ARI Design Storm)

9.2.3 Increase Throttle at Silverstream Storage Tank

The current operation of the Hutt Valley wastewater system includes throttling flows at Silverstream
storage tank to provide capacity on the Western Trunk Main for discharges from the Western Hills
suburbs and utilise the storage and EOP provided at Silverstream. An option to increase this
throttling, and therefore provide additional capacity for the discharge from Hutt CBD, was discussed.
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This also had the benefit of potentially providing a more feasible location for additional storage in
the network, compared to next to the new pump station in Hutt CBD.

A model scenario was run that increased the throttle at Silverstream storage tank by 100L/s and thus
decrease the pass forward flow rate 400L/s to 300L/s. The results from this scenario showed the
spilling at Silverstream increased by 21,000m?, from 44,100m3 to 65,100m3. Therefore, any
additional storage provided at Silverstream instead of the new pump station would need to be 10x
the volume, resulting in this option being dismissed.

Further interrogation of the modelling results showed that the peak dry weather flow (DWF) arriving
at Silverstream in the 2070 MPD scenario is 520L/s, which is greater than the current throttled flow
rate. This means in this scenario the storage at Silverstream is being used to store dry weather flow.
This is not the intended operation of this tank and has implications in terms of septicity with the tank
and downstream network. This information was fed back into WWL to support further investigations
and projects to mitigate growth in the catchments upstream of Silverstream.

9.2.4 Provide EOP at Ava Pump Station

Currently there is no EOP at Ava PS, which means if the pumps fail or the PS is overwhelmed this
results in uncontrolled spilling in Alicetown, resulting in a potential risk to human health. To mitigate
this, an option to provide an EOP at Ava PS, that would discharge to the Hutt River, was discussed.
However, this was dismissed as unfeasible as the level of Ava PS is below the level of the Hutt River
under normal flow conditions. Therefore, any EOP would need to be pumped and this is already
provided by a secondary pump set and rising main that discharges to Barber Grove PS.

9.3 Western Trunk Main Option Development

The solutions assessment identified three required updates to Option 2 to mitigate the operational
risks associated with discharging to the Western Trunk Sewer. These are:

e Upsizing the Western Trunk Main as proposed by the RiverLink project

¢ Include an RTC on the new pump station to only pump when there is capacity in the Western
Trunk Main

¢ Increase storage at the new pump station to 2ML to be utilised during the peak of the storm

This updated Option 2, Figure 22, was renamed Western Trunk Main Option. To enable a comparison
to the Barber Grove Option the cost estimate was also updated.
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Figure 22 — Western Trunk Main Option Overview

9.3.1 Cost Estimate Updates

The Option 2 cost estimate was updated to account for the additional elements associated with the
Western Trunk Main Option. Updates completed were as follows:

e Western Trunk Main upgrades — this was not included in the cost estimate as these upgrades
are independent of this project and fall under the RiverLink budget. However, an item was
included on the Project Risk Register that if these upgrades don’t occur, they will be needed
to enable the Western Trunk Main Option.

e Pump RTC — this was not included in the cost estimate due to the stage of the project and
level of the cost estimate meaning this level of detail is not represented.

e 2ML storage — Two options for including the additional storage were costed. One as inline
storage provided by large diameter pipes in Pretoria Street and one as a concrete storage
tank. The storage tank was found to be the most cost-effective option so this was included in
the proposed solution.

The 95 percentile cost estimate for the Western Trunk Main Option is (il

9.4 Options Assessment

Comparison of the Western Trunk Main Option was made to the Barber Grove Option to confirm the
preferred option to be recommended for concept design. A comparison was also made to Do
Nothing, to justify the investment. As part of this, the MCA scoring was reviewed but it was decided
this would not be revisited. This is because the changes to Option 2 would not cause a material
change to any of the scoring and the difference in overall score between Option 2 and Option 4 was
quite significant. Instead, a comparison of cost and risk vs benefit was made of the three options, as
summarised in Table 12.
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Table 12 — Options Assessment Presented at 3WDMC
Barber Grove Option

Western Trunk Main
Option

Do Nothing

extent of RiverLink
designation i.e. less
disruption.

* Significant reduction in
uncontrolled spill
volumes across the
RiverLink area in the
2yr ARI.

e Level 1 95% estimate is
closest to budget put
forward in the IAF
application.

PS so is not dependent
on Western Trunk Main
upgrades.

¢ Moderate to significant
reduction in
uncontrolled spill
volumes across the
RiverLink area in the
2yr ARI.

Capex Cost G G -

Risks * Is dependent on the * Project capital cost * WWL service goals not
Western Trunk Main @ ore than IAF met, i.e. uncontrolled
being upgraded as part application budget of dry weather spills
of Riverlink works. @ ould leave predicted to occur by

. less for storm water 2040.
* Requires the purchase .
of private properties. projects. ¢ Reputational risk to
¢ Additional disruption to WWL and HCC.

public due to large

project area mostly

outside of RiverLink

designation.

Total Spill 2520m?3 2000m3 om?

Reduction

(2070 MPD,

2yr ARI)

Benefits * Project area closer to ¢ Direct to Barber Grove | ¢ No capital cost

meaning more funding
is available for other
IAF projects.

* Does not meet funding
intent of IAF
application.

Future escalation of
costs if works are not
carried out alongside
RiverLink.

From this, the Western Trunk Main Option was identified preferred option due to being the most

cost effective, with none of the residual risks identified as showstoppers.

9.5 Endorsement of Preferred

The preferred option needed to be endorsed prior to commencing with concept design.
Endorsement was sought from the following:

e Customer Operations Group (COG)
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e Three Waters Decision Making Committee (3WDMC)

9.5.1 Endorsement by COG

As the operational risks associated with discharging to the Western Trunk Main were first raised by
COG, it was considered prudent to present the updated Western Trunk Main Option to them to
confirm if the updates had mitigated their concerns. A meeting was held with (G ]l o the
16 January 2023 to present the updates to the Western Trunk Main Option and gain feedback. To
support this, this option was run with the current level of development to demonstrate there would
be no detriment to the operation of the Western Trunk Main or Ava PS at the point the option was
constructed.

In this meeting, (S <rbally confirmed that the updated Western Trunk Main Option did
not pose any significant additional risk to the operation of the Western Trunk Main or Ava Pump
Station. In the meeting, he also raised additional operational considerations for the updated options,
although none of these were considered insurmountable through design development. Therefore,
these have been included in the SID Risk Register.

A copy of the presentation from the meeting is provided in Appendix .

9.5.2 Endorsement by 3SWDMC

The project and options assessment was presented to 3WDMC on 19 January 2023 to gain WWL
governance endorsement of the preferred option and project team recommendation that this should
be taken forward to concept design.

In the meeting the committee was supportive of the options assessment completed, endorsed the
preferred option and agreed this could be taken into concept design. However, they raised concerns
that the cost of operating and maintaining the new infrastructure was unknown. Therefore, they also
made a recommendation that an OPEX cost estimate be completed at concept design and used to
inform future OPEX budgets.

A copy of the 3WDMC paper is provided in Appendix J.

9.6 Actions and Next Steps

Following endorsement of the Western Trunk Main Option as the preferred option by COG and
3WDMC the following next steps were identified

e Progress concept design of the preferred

e Develop an OPEX Cost Estimate as part of the concept design deliverables
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10 Concept Design

The concept design for the Western Trunk Main option was progressed as discussed in the previous
section. The following concept design was progressed for the preferred option:

» |dentify and develop preferred 2000m? storage option and location.
e Rising main sizing and pump station design for ADWF and PWWF.

e Gravity cut-in sizing and indicative layout.

¢ Development of EOP design and levels.

A simplified sketch of the concept design is shown in Figure 23 below to indicate the layout of the
design.

Figure 23. Overview of concept design layout

10.1 Design Inputs
Design Flows

Hydraulic modelling of the concept design was completed by HAL to determine the design flows for
the concept design. The modelling results for the 2070 MPD 2 yr Option 2 scenario was reviewed to
identify the required design flows for the cut-ins and pump station design. The key results identified
from the modelling are shown in Table 13 below, full results are shown in Appendix M.

Table 13. Design Flows for 2070 2yr Option 2 Scenario

Location New Pump Station Kings Crescent High Street (MHO6
(MHo01) and MH11)
Model Data
ADWF (L/s) 32 - -
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PDWF (L/s) 50 R )

PWWE (L/s) 121 52 69

Figure 24. HAL Modelling Results for Concept Design Option

These results were used to size the cut-in pipes, EOP pipe, and rising main.
Existing services
Existing ground levels have been sourced from LINZ Lidar data, captured 23/03/21 to 27/03/21.

The location of the existing 3 water services were collected from Wellington Water GIS. However, the
GIS does not provide invert levels or lid levels, only depth to inverts. Therefore, the invert levels of
the existing services were determined using the ground levels from the LIDAR information and then
determining the inverts from the depth to inverts supplied.

Existing Network Hydraulic Levels

Additionally, HAL provided the model setup and results for the current and MPD scenarios for Option
2 to provide the maximum water levels in the cut-in manholes. The maximum water levels in the
network were used to set the EOP level to ensure that the proposed storage and overflow will not
cause spilling upstream in the network.
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It is noted that there are some discrepancies between the HAL input data and the information
sourced from LINZ and Wellington Water. Therefore, hydraulic levels and inputs should be confirmed
during the next stages of the design.

10.2 Gravity Cut-ins

For the concept option there are two cut-ins to the existing network proposed — one at the High St
main at the junction with Pretoria St, and the other at the Kings Crescent main also at the junction
with Pretoria St.

Due to capacity restraints, and to reduce demand on the downstream network, these cut-ins will
divert all the upstream flow to the new pump station. Cut-ins will be achieved via a new manhole
into the mains.

For the High Street mains, a manhole will be installed onto each main, and the flow combined into a
single gravity pipe and conveyed to the new pump station. There is a single cut-in for the Kings
Crescent main. The flows from the gravity cut-ins are directed to a combined manhole on Pretoria
Street before being diverted to the new pump station. Information on the cut-in manhole levels was
gathered from both the HAL model, WWL GIS, and Lidar. However, there are some discrepancies
between the different information sources. Table 14 below shows the summary of the levels from
each source and the adopted information for concept design. Further survey is required in the next
design stage to confirm the correct levels.

Table 14. Summary of cut-in manhole levels

MH ID 710096R00173 HCC_WW009623 MHO06 (proposed MH)
HAL WWL GIS Adopted for Concept
. 5.889m converted from 7.0m — estimated
Lid Level WGL1953 to NZVD2016 from LIDAR 7.318m
5.3m - estimated
3.412m converted from .
Invert Level WGL1953 to NZVD2016 from Lid Level and GIS 3.666m
Invert
Depth to 2.477m 1.70m 3.652m
Invert
MH ID 710017R00433 HCC_WW009849 MHO1 (proposed MH)
HAL WWL GIS Adopted for Concept
Lid Level 7.233m converted from 7.5m — estimated 7.579m
WGL1953 to NZVvD2016 from LIDAR
Invert Level 4.412m converted from 4.9m — estimated 3.053m
WGL1953 to NZVvD2016 from Lid Level and GIS
Invert
Depth to 2.821m 2.6m 4.526m
Invert
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Sizing of the gravity pipes was completed using EPA SWMM and the design flows from the HAL's
modelling. The pipe from the High St cut-in was calculated to be 375mm internal diameter and the
cut-in from Kings Cres was calculated to be 300mm internal diameter.

Manholes will be installed at a maximum of every 90m along the gravity pipes. Due to the depth of
the pipe, it is proposed to install the gravity mains in the carriageway to ensure the neighbouring
properties are not affected by the excavation and construction of the pipes. An indicative pipeline
location is shown on the drawings.

10.3 Pump Station and Storage
Inlet structure

The flow from the cut-ins is first directed to the inlet manhole, which is 1.5m minimum diameter.
From the inlet manhole there is a gravity connection to both the pump station and the storage tank.
During normal demands, the flows will be prevented from entering the storage tank by an overflow
weir in the manhole. If the pumps malfunction or are not able to handle the peak flows, then the
flow with back up in the inlet manhole and overtop the weir that spills to the storage tank. A
penstock valve will be included at the base of the weir which can be opened after a peak event to
drain and flush the tank. The level of the overflow weir is required to be approximately 4.36mRL.

Storage Tank

As described in Section 9, the proposed storage tank shall contain 2000m? of working volume.
Several options to provide the required storage were considered, this included inline storage options
GRP tanks, and a concrete tank.

As determined previously, offline storage was considered the favourable option. The (S D
G o' operties were chosen as indicative location for the pump station and storage. Final
location of the pump station and storage is dependent on landowner negotiation but could be
located anywhere on Pretoria Street between Kings Crescent and High Street. Site size required is
approximately 1700m?3,

When considering the GRP tank option, the tank size was limited to 3.5m diameter to allow ease of
transport of tanks to site as well as installation on site. To provide 2000m? of storage, eight x 3.5m
diameter x 30.5m long tanks are required. When accounting for the required construction space, the
required site space for the tanks alone was approximately 36m by 32m or 1150m?. This option
requires the purchase of a minimum of three properties to allow for the storage and pump station
and requires additional properties to allow for earthworks and construction of the storage, which
would be a considerable cost to the project due to the proposed location near the Lower Hutt CBD.

Therefore, a concrete tank was also considered to reduce the required footprint of the storage and
pump station. The benefit considered for the concrete storage is to incorporate the temporary works
into the permanent works to reduce the cost of temporary works. The size considered for the
concrete tank is approximately 34m L x 23m W x 3.2m D, which gives a footprint of 780m?2. There is
the possibility that the tank and pump station could be constructed on only 2 properties on Pretoria
St. Constructability input for the proposed storage tank was provided by Alta. Due to the proximity of
the neighbouring buildings and potential risks during construction it was determined that three
properties will be required for the pump station and storage to minimise construction risks.
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The level 2 cost estimate provided by Alta is based on construction of the storage tank using
temporary propping for the structure. This is a conservative approach to the cost estimate and there
is the opportunity to use the temporary retaining as part of the permanent structure to reduce costs.
This can be determined in a later stage of design.

The storage tank will also include tipping buckets to flush the tank after use It is proposed to fill the
tipping buckets via a water supply connection from the main in Pretoria Street. Access hatches are
required on either end of the tank for maintenance access and ventilation.

Venting and odour control is also required, especially due to the pump station’s proximity to
residential houses. It is proposed to provide this via an odour bed, which is indicatively shown on the
drawings. Details of the odour control and venting to be determined during later stages of design.

As discussed in Section 9, sufficient storage is provided to contain the peak wet weather flows for the
design storm. Therefore, a permanent emergency generator is not required. Connections for
emergency generator should be provided.

Pump Station

As per Wellington Water requirements, pumps in CBD areas shall be dry well installed due to access
and noise limitations. Therefore, a dry well arrangement is proposed for the pump station. Three
pumps are proposed for the pump station in a duty, assist, standby arrangement. All pumps are to be
the same model so are interchangeable.

Concept sizing for the dry well and wet well area was determined based on Flygt’s design manual for
small to medium pump stations. To reduce the footprint of the pump station, a round chamber was
chosen. A chamber diameter of approximately 4.25m is required. Specific pump station components
and access have not been considered during concept design and there is the potential that as the
pump station is refined in later design stages that the diameter will increase. There is also the
opportunity for a wet well only pump station to be used which would reduce the size of the pump
station.

WWL has a reference pump station design for Malone Road, which has not been provided for
concept design, but lessons learnt from this project should be incorporated in the next stages of
design.

The required operating volume for the pump station was calculated using the peak wet weather flow
of 121 L/s and assuming a maximum of 8 starts per hour, which gives an operating volume of
11.25m3. For the 4.25m diameter pump station, this gives an operating depth of around 2.6m. Refer
to the drawings showing the pump station layout and operating depth.

A valve set including non-return valve, isolation valve, and meter will be included after the
wastewater is pumped from the pump station and into the rising main.

The proposed location of the pump station and storage is not located in a flood plain. The proposed
depth of the pump station and storage is a maximum depth of 8.15m. The Waiwhetu Aquifer is
located at a approximate depth of 20m bgl, therefore, it is not expected that the proposed
developed with penetrate the aquifer. Further work is required to ensure that the depth of the
proposed development does not impact the aquitard layer (Petone Marine Bed) of the aquifer and to
confirm no contamination will occur.
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Other Requirements

It is proposed to provide vehicle access through the whole site. This allows maintenance vehicles to
enter through either Pretoria Street or Bristol Square and exit on the opposite street. This prevents
vehicles from having to reverse onto the street and provides access along the whole length of the
tank.

There are other additional details that have been noted for future design but have yet to be
determined or detailed during concept design. These include:

¢ Long term use of site — there is potential for to use part of the site as publicly accessible
green space due to the proximity of the proposed site to the Hutt CBD. Long term use of the
site to be determined by HCC.

e QOperation of storage — currently storage drains via gravity to the pump station. To reduce the
depth of the pump station the option to pump from storage back to the wet well can be
explored in the next design stage.

e Security of the site — fencing will be required around the operational areas at a minimum,
and potentially around the whole site. The extent of fencing required will be determined
based on the long term use of the site.

¢ MCC building sizing and location — an indicative location is shown on the drawings. Location
and sizing are to be confirmed during later stages in design.

e Security and maintenance lighting requirements — to be confirmed with HCC
¢ Wash down facility required — to be confirmed in later design stages.

e Access hatches for maintenance — indicative location currently shown, details around
method of access and locations to be confirmed.

¢ The seismic critically of the storage and pump station structure.
¢ Design will need to consider whether the existing power network has sufficient capacity

¢ Require confirmation the depth of the pump station and storage will not impact the integrity
of the Waiwhetu Aquifer aquitard layer (Petone Marine Bed).

10.4 Engineered Overflow Point (EOP)

An engineered overflow point will be provided for the pump station to the Hutt River in case of pump
malfunction or excessive flows to prevent surcharging of upstream manholes. To reduce the amount
of pipework required, it is proposed to start the overflow pipe from the cut-in manhole in High
Street. When the storage is full and pumps unable to handle the flows the sewage will back up into
the cut-in pipe and, once it reaches the EOP overflow weir level, spill into a new overflow pipe from
the High Street manhole to the Hutt River. As the overflow will not be consented as advised by
WWL, it is required that the EOP must be manually operated as to ensure a conscious decision is
made to allow overflows. This will be achieved via a valve in EOP pipe with an actuator.

The EOP weir level was set so that the hydraulic level does not exceed the maximum water level of
5.5mRL in the Kings Crescent cut-in manhole.
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Designing the levels and sizing of the overflow, and modelling of the scenario was completed using
EPA SWMM. The EOP pipe sizing was designed so that the capacity exceeded the PWWF to ensure
that the EOP does not form a throttle and contribute to spilling in the upstream network during high
flows. Therefore, a design flow of 121 L/s was used, and the pipe was sizes to be a 475mm uPVC

pipe.

Figure 25 below shows the hydraulic grade line from the EPA SWWM model under the 2yr PWWF
flows during the time that the storage tank is full, and all flow is spilling to the overflow as a free
discharge.

Figure 25. EPA SWMM model of EOP during PWWF when tank is full

The model demonstrates that at peak MPD flows are not throttled by the overflow and that the
proposed hydraulic level at the Kings Crescent does not exceed the maximum level of 5.532mRL.

The EOP outlet will include an outlet structure, scour protection, and backflow prevention, with the
details to be confirmed during later design stages. The level of the EOP outlet was set to allow a free
discharge during normal river conditions. However during flood conditions the outfall may be
surcharged, which could impact the operation of the EOP.

Monitoring will also be required at the EOP to measure the flow, volume, and number of overflows
that occur. Additionally, there may be requirements to screen the EOP overflow in the High Street
manhole. This will result in additional maintenance requirements for the screens to clean them. A
non-return valve will also be required at the overflow outlet to the Hutt River to ensure that river
flows do not back up into the pipe during high flow events.

10.5 Pressure main

The proposed rising main runs from the proposed pump station on Pretoria Street, along Rutherford
Street, and across the proposed pedestrian/cycle bridge before discharging to the existing Western
Hills Trunk main across the Hutt River. The flow range for sizing the rising main is based on the
average dry weather flow and 120% of the peak wet weather flow, as per Wellington Water
standards.
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Wellington Water standards specify that a rising main velocity should be between 0.6m/s —3m/s.
Based on Table 15, a 315mm OD PE pipe was chosen for the rising main as it best meets the flow
requirements.

Table 15. Rising Main Sizing

Scenario

Flow (L/s)

280 PE pipe -

velocity (m/s)

315 PE pipe -
velocity (m/s)

355 PE pipe -
velocity (m/s)

Duty 60 1.50 1.17 0.93
Duty/Assist 121 2.96 2.35 1.84
120% of PWWF 145 3.55 2.81 2.21

Air and scour valves are included on the rising main at the high and low points and are shown in
likely locations on the drawings. Odour control may be required for the valves. This shall be
determined at a later stage of design.

A satellite manhole with drop structure will be provided prior to the discharge into the WHTM to
dissipate the rising main energy. A gravity connection will then be provided into the WHTM manhole.
Details for the connection to the existing main to be determined during later stages of design.

11 Additional Considerations

The following sections have been updated following the completion of concept design.

11.1 Operations and Maintenance

There has been ongoing engagement with COG through the optioneering and concept design phase
to understand operations and maintenance requirements associated with the new infrastructure.
This has included their attendance at the MCA workshop, SID and risk workshops and additional
meetings. The expected operational requirements associated with the new upgrades are outlined
below:

Infrastructure ‘ Operation and maintenance activities

Pump Station * Exercising pumps

* Regular cleaning / maintenance of pumps
*  Washdown of drywell

*  Washdown of wetwell

Storage Tank e Exercise flushing equipment
e Cleaning / maintenance of flushing equipment

*  Washdown of storage tank

Rising Main * Cleaning and maintenance of air valves

e Exercising and clearing scour valves

Gravity Connection Mains *  Regular flushing of mains

e Clearing blockages
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Gravity EOP e Inspection and clearing blockages

e Removing river gravels from outlet

11.2 Cost Estimate
11.2.1 Capital Cost

A Level 2 capex cost estimate of the concept design has been completed by Alta, Appendix L and
summarised in the table, below.

‘ Level 2 Estimate

Base Estimate

Contingency

Expected Estimate
Funding Risk
95th % Estimate G

This has been developed to the WWL Cost Estimation Manual (Version 1, September 2022) and used
the General Method to apply contingency and funding risk, summarised below with details provided
in the memo in Appendix L.

Project Contingency Funding Risk
Traffic Management 20% 30%
Pipework — Open Cut 20% 30%
Pipework — Tunnel 30% 40%
Shafts 30% 40%
Pipework — Rising Main 20% 30%
Pipework — Bridge Crossing 10% 15%
Pump Station 30% 40%
Pump Station Storage 30% 40%
Service Location Works 30% 40%
Service Relocation Works 30% 40%

The cost estimate provided by Alta excludes property purchase costs. The 95™ percentile estimate
has been updated to include an allowance for property purchase as follows:

Level 2 Estimate Comment ‘

95th % Estimate (excluding property) From Appendix L

Average cost of @i per house,
allowance for 3 houses

Assumed 20%

Allowance for property purchase

Contingency and funding risk on
property purchase allowance

95t 9% Estimate (including property)
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11.2.2 Operational Cost

An opex cost estimate developed based on the Wellington Optimisation Unit Cost Database (GHD,
Rev 12 December 2021) and discussions with COG to determine operational requirements for the
pump station and storage tank. Due to the lack of data, the opex cost estimate contains a number of
assumptions, detailed in Appendix N, and should be used as a guide only. It covers annual
operational costs for power, inspections and maintenance and doesn’t include for replacement of
assets with a design life of less than 100 years or the depreciation value of assets.

A copy of the opex cost estimate is provided in Appendix N and summarised below:

Infrastructure ‘ Average Annual Cost

Pump Station

Storage Tank

Rising Main

Gravity Connection Mains
and EOP

Total

11.2.3 Carbon Cost

A carbon assessment has not been completed as part of the concept design. However, it is expected
that the following elements of the project account for most of the capital carbon, with potential
options for reduction:

e Excavation, earthmoving and disposal of material — This is expected to be the highest
contributor and options to reduce excavation volumes, double handling of material and
increase reuse of material should be investigated. This could include using trenchless
techniques and reducing depth of assets.

¢ Volume of concrete in structures — Options to reduce the volume of concrete used should be
explored and can include considering construction methodology for the new pump station
and storage tank and incorporation of temporary works into permanent works.

¢ Material choices for new infrastructure — Material choices for new pipelines should consider
their embodied carbon and disposal options at end of life.

11.3 Safety in Design

The following Safety in Design (SID) activities have been completed as part of the concept design:

e Completion of initial safety in design review and update to the SID risk register by Holmes
design team

¢ Sharing of SID risk register and draft concept design drawings with WWL, RiverLink Project
Manager and wider design team for comment

e Safety in Design workshop held on 7 March 2023 with representatives from COG, NET, Chief
Advisor Wastewater, Growth Team, peer reviewer and consultant project team to review the
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proposed design and provide comments, particularly in relation to operation and
maintenance considerations

¢ Constructability workshop held between Holmes and Alta on 1 March 2023, with subsequent
workshop held on 9 March 2023 concentrating on the storage tank only, to discuss
constructability considerations and identify risks

e Update to the SID risk register to incorporate comments from the reviews and workshops

The updated SID risk register is provided in Appendix K. High priority risks identified are:
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Trenches, . . - Use of trenchless construction to reduce
. Injury/death from falling into .
launch/reception . . excavation
. . excavation, excavation collapse . .
pits, new pump | Excavation . . ) eme - Construction methodology/sequencing to Contractor
. during construction or flooding of .
station, new . . reduce open excavations
excavation from high groundwater . .
storage tank - Use of trench shoring and edge protection
Traffic Or Injury/death by road traffic accident . . L
. . . i - Consider location of pipelines and locate .
N/A Pedestrian due to construction site within road eme L . Designer
within footpaths, berms where possible
Movement reserve
Health risks/death associated with - Locate instrumentation and controls in
New pump Confined accessing new pump station as a High 280 above ground building and provide actuators Designer
station Spaces confined space to operate and g on valves etc. to reduce requirement to enter g
maintain below ground structure
- Complete services search / BeforeUdig,
Services — survey, potholing to identify services
. . Injury/death associated with services . - Locate new infrastructure aware from critical .
N/A Working With J. v/ High 280 . . . e Designer
strike services and with clearances identified in
Or Near .
Regional Spec
- Include location of services on drawings
Traffic Or Injury/death from traffic collision L
T . . . L . - Locate manholes / access points in
New pipelines Pedestrian while accessing new pipeline for High 280 . .
. . footpaths, berms and out of live traffic lanes
Movement flushing and maintance
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New pump Working At Injury/death from falling from height - Consider construction methodology that
station, storage Heilght or or objects falling into r.1ew below High 280 reduces nee(.j to work at height Contractor
tank or below Raised and ground structures during - Use of barriers etc. to protect workers from
ground structures | Falling Objects | construction falling from height or falling objects
- Include automated flushing devices
. . . - Consid d i tto red
. Health risks/death associated with onsider propose egwpmen o reauce
Confined . . need to access for maintenance .
New storage tank accessing new storage tank to clean High 280 . Designer
Spaces and maintain - Locate access hatches at opposite ends to
enable forced ventilation of tank while
accessing for maintenance
Working At . . . .
I death ted with fall
New rising main | Height or nJusry/. ea éssoua e. \.NI atling . Install rising main on bridge while bridge deck
. . . from height while retrofitting the High 280 . .
(bridge section) | Raised and . . . is being constructed
. . rising main to the bridge
Falling Objects
- Complete geotechnical site investigati
Injury / death caused by collapse or . omp ete geotechnical si e. |n\{es 'gation .
. . including groundwater monitoring at the site
. groundwater inundation of storage . ) .
New storage tank | Excavation . High 280 to confirm groundwater level and enable Designer
tank due to deep excavation below . . .
appropriate design and construction method
ground water table
to be chosen
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11.4 Risk Assessment

The following project risk activities have been completed as part of this project:
¢ Review and update to risk register upon project commencement
e Regular review of risk register through the delivery of optioneering and concept design
e Update to risk register following receipt of comments on optioneering report

e Sharing risk register with WWL, RiverLink Project Manager, Dentons and wider design team
for comment

¢ Risk workshop held on 27 October 2022 with representatives from COG, NET, Chief Advisor
Wastewater, Growth Team, peer reviewer, legal, planning and consultant project team to
review the risk register and provide comments

¢ Update to risk register following risk workshop to incorporate comments

¢ Update to risk register following identification of the preferred option to reflect residual risks
associated with that option

e Review and update to risk register prior to issue of concept design deliverables

The updated project risk register is provided in Appendix H. High priority risks identified are:
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Description: There is a threat that the groundwater
table needs to be drawn down to enable construction - Complete
of the storage tank geotechnical site
investigation
Groundwater | Cause: The cause of the threat is a high groundwater Lead . including
. . Construction
Management | table and deep, buried storage tank. Designer groundwater
monitoring to
Consequence: The consequence of the threat is confirm
increase costs, potential programme delays and groundwater levels
impacts on adjacent properties caused by settlement
Description: There is a threat that the project cost is - Input updated
above the current approved funding amount of (Sl - Level 1 cost expected cost into
(rates and developer contributions) estimates undertaken HCC annual plan
by Alta as part of review (October
Cause: The cause of the threat is an underestimate of optioneering 2023) to increase
cost at budget setting stage and additional project budget
. requirements and costs being identified during . - MCA including - Investigate and
Funding . Project . .
Envelope concept design Manager Construction caplt.a.I ?OSt + _ progress vfallue for
sensitivity testing on money ideas
Consequence: The consequence of the threat is cost weighting identified
insufficient funding to complete project resulting in - Consider
project being cancelled and loss of funding or inability - Cost estimate being undertaking
to meet project outcomes due to funding constraints updated to Level 2 for targetted value for
concept design money activities
(workshop etc.)
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"Description: There is a threat that the Hutt CBD
Sewer project falls outside of the Riverlink consent
designation. In particular the location and volume of
the storage tank requires a separate consent.

Cause: The cause of the threat is the Riverlink
designation was obtained without the Hutt CBD

- Review possible
consent triggers and
highlight as part of
optioneering

Extent of L . .
- Sewer project in frame Project Design .
Riverlink - Complete planning
Desienation Manager | Development t and
& Consequence: The consequence of the threat is Hutt ?ssles;men ar; ;
CBD Sewer project will have to be consented Inciu eta; pér °
separately, and that this will need to be done by ;o?cep b|e5|gn
WW.L before passing to Riverlink Alliance. This could cliverables
delay delivery of the project and ability to tie into
main RiverLink works"
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Description: There is a threat that HCC RiverLink
Partner Lead has insufficient capacity to adequately
support this project.

Cause: The cause of the threat is this project is
outside the original scope of the RiverLink project and

- Continued
engagement and

- Continue to push
agenda of this
project with HCC
RiverLink Partner
Lead

- Escalate within
Wellington Water
to enable escalation
within HCC

Availability is funded by IAF. Therefore, it hasn't been allowed for Project Procurement | pushing project with
of Resources | . .. . Manager . .

in the original resourcing plan. HCC RiverLink Partner

Lead

Consequence: The consequence of the threat is this

project isn't adequately championed to the RiverLink

board, and therefore doesn't become part of realising

threat R11 and missing opportunity RO2.
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11.5 Consultation and Approvals

A Planning Assessment has been completed to understand the planning and consenting
requirements associated with this project, Appendix O. Overall, consenting for construction of the
proposed solution is straightforward, although consents will need to be obtained from HCC and
GWRC or the existing RiverLink consent designation extended to cover consentable activities
associated with this project. Therefore, it is recommended meetings are held with the GWRC and
HCC planning departments to confirm requirements and RiverLink to agree a consenting approach. In
addition, this highlighted the following items that will need to be addressed as the project
progresses:

e It will be difficult to obtain a consent for a new wastewater discharge from the proposed EOP
and this will likely be publicly notified. Previous discussions with WWL RMA team have
indicated they are not planning to consent the discharge and use the emergency works
provision under the RMA for any discharges. They are currently seeking legal advice on this
approach.

e The proposed rising main and gravity pipelines are being constructed adjacent to identified
Selected Land Use Register (SLUR) sites. Due to contamination creep, the project may require
the excavation and disposal of contaminated material. It is recommended a contaminated
land expert is engaged during the next stage of design to understand the risk, and whether a
preliminary site investigation (PSI) and detailed site investigation (DSI) need to be completed.

e Construction of the proposed EOP structure may require works within the river channel or
diversion of the river, which would fall outside a permitted activity and therefore require
consent. Due to the location of the EOP structure, it is likely this activity would fall under the
existing RiverLink consent designation. However, discussions with RiverLink are needed to
confirm this.

¢ Installation of the proposed rising main on the pedestrian and cycle bridge is expected to be
a permitted activity and therefore no specific consent is required for this activity.

¢ Construction of the new storage tank exceeds permitted activity earthworks volumes and
therefore would require a consent. Due to the location of the proposed storage tank, it is
unlikely this activity would fall under the existing RiverLink consent designation. Discussions
should be progressed between WWL and RiverLink on whether this is consented separately
or the RiverLink designation is extended to cover the construction of the storage tank.

e Part of the proposed project falls outside the existing RiverLink consent designation and
therefore construction and demolition works would either have to comply with the
permitted activity standards for noise, a separate consent would need to be obtained or the
RiverLink designation extended to cover these activities. Discussions should progress
between WWL and RiverLink to confirm the approach.

¢ The discharge of odour from the pump station and storage tank has the potential to create
objectional odour. It is recommended an air quality expert is engaged to understand
compliance requirements.

¢ The proposed works may impact the integrity of the Waiwhetu Aquifer or its aquiclude.
Therefore, it is recommended geotechnical site investigation is completed to determine the
depth of the aquiclude and aquifer in the location of the project, particularly where large or
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deep structures are being proposed. Also, discussions should be progressed with GWRC to
understand restrictions associated with the aquifer.

11.6 Customer and Community

A high-level Communications and Engagement Plan has been developed for this project, Appendix P.
This provides an outline for key audiences and communication objectives and strategies relating
specifically to the scope of this project and WWL/HCC.

Due to the proposal for this project to be delivered by the RiverLink alliance, it is expected that
communications and engagement relating to this project will become the responsibility of the
alliance. Therefore, this plan has been developed to provide input into their communication activities
and it is expected to be adopted by the alliance.

11.7 Smart Investment and Value for Money

The number of smart investment and value for money ideas have been proposed and incorporated
into the concept design of the project, as outline below.

Value for money ideas included in the design are outlined in the Table 16, below, with estimated
capex cost savings:

Table 16. Summary of value for money ideas included in the design
Description Benefit

Estimated capex cost
savings

Reduce length of EOP
by approx. 310m

Move upstream end of | Connect the upstream
EOP closer to the river | end of the EOP to the
manhole on the
corner of High Street
and Pretoria Street
instead of the new
pump station and
utilise the new
connection main as an
EOP

Reduce total

Trench sharing
between gravity main
and rising main along
Pretoria Street

Align gravity main and
rising main adjacent to
each other along
Pretoria Street to
enable a common
trench during
construction

excavation volume
and reinstatement
requirements

Potential value for money ideas are outlined in Table 17, below, with estimated capex cost savings. It

is recommended these are investigated further at the next stage of design.
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Table 17. Potential value for money ideas
Description

Wet well only pump
station

Change the layout of
the proposed pump
station from wet
well/drywell to wet
well only

Benefit

Reduce diameter of
pump station resulting
in material savings and
reduced excavation to
construct

Construct EOP with
minimum cover level

Change vertical
alignment of EOP so it
is constructed with
minimum cover level

Reduce excavation
depth

Install rising main
concurrently to bridge
construction

Install rising main on
bridge during bridge
construction.

Remove requirement
for scaffolding to
install rising main on
bridge. Some
efficiencies in
connection brackets

Construction method
for storage tank

Use construction
method and
incorporate temporary
works into permanent
works (e.g. secant

piling)

Reduces temporary
works costs.
Potentially reduces
risk associated with
ground conditions and
groundwater

Pump empty storage
tank

Pump from storage
tank into pump station

Reduce depth of pump
station reducing costs

Delivery by RiverLink
alliance

Works constructed
concurrently to
RiverLink project by
same contractor

Efficiencies in delivery
including reduction in
onsite overheads and
reinstatement costs

11.8 Procurement and Programme

Estimated capex cost

Due to the significant geographic overlap with the RiverLink project, and the use of structures being
constructed by RiverLink as part of this project, it is proposed this project is delivered by the
RiverLink alliance. This would entail handing the project over to the alliance at the end of concept
design to allow them to develop the design and deliver this project alongside the main RiverLink
works. This also has benefits in terms of delivery efficiency and reduced impact on the community.
Through this procurement method, delivery programme will be confirmed later by the RiverLink
alliance. WWL are currently in discussions with the HCC RiverLink Partner Lead to progress this.
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Delivery milestones have been agreed with Kaianga Ora as part of the IAF application. The current
proposed completion date for the project is 2026. However, it is understood this date can be
renegotiated once a delivery partner is on board.

12 Conclusion

This report concludes a robust optioneering, shortlisting and MCA process was completed to identify
a highest scoring option for relieving uncontrolled spilling in Hutt CBD caused by population growth
because of the Riverlink project. However, there were limitations in this process due to the scope not
including review of the Western Trunk Main and Ava spill mitigation measures currently in place. This
has resulted in significant operational risks associated with the highest scoring option that prevent it
from being recommended as the preferred option. Therefore, further work is required to understand
these risks, the requirements to mitigate them and to be able to identify a preferred option for
taking forward to concept design.

A meeting was held between WWL, Holmes, and HAL to identify the additional work to identify a
preferred option. From the meeting the following work was undertaken, review of the modelling to
identify risks with connecting Western Trunk Main, confirmed the solutions to mitigate the risks, and
update the highest MCA scoring options (Option 2) to include the mitigation solutions. Using the
updated Option 2 an additional options assessment was used to identify the preferred solution to
progress to concept design. The revised option 2 was identified as the preferred option and was
endorsed by 3WDMC, however, concerns were raised the the cost of operating and maintaining the
new infrastructure was unknown. Therefore, they recommended that an OPEX Cost estimate be
completed at concept design.

Following the endorsement by 3WDMC the preferred option (revised Option 2) was progressed to
concept design. This report concludes the concept design process that was used to develop the
preferred option, the SiD and risk register, and updated cost estimate. The alignment of the pipelines
and schematic of the pump station and storage layout was completed. Additionally, hydraulic
modelling was completed to size the pipelines and set the EOP and storage tank levels. However,
there were limitations in the modelling completed due to the accuracy of the information used to
build the model. Therefore, surveys of the existing pipes is required to understand the design tie-in
points and to confirm the hydraulic design.

13 Recommendations

This report makes the following recommendations:

¢ That this report be accepted as an accurate representation of the process that has been
undertaken to complete an MCA and determine the highest scoring option for the Hutt CBD
Sewer Bypass.

e That further work is carried out to understand the requirements to mitigate the operational
risks associated with options connecting to the Western Trunk Main.

¢ That the cost estimate for Option 2 is updated with any additional requirements to make it a
feasible solution, as identified above.
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¢ That the revised Option 2, including upgrades to mitigate operational risks, is rescored using
the MCA criteria to enable a like for like comparison with Option 4.

e That this revised scoring is used to support the recommendation for a preferred option to be
taken forward to concept design.

e To survey all existing services the concept option connect and to confirm the hydraulic
design.

e That further work is carried out to develop the pump station layout from concept and
determine long term site plans. Including the option for a wetwell only pump station, tank
construction methodology, and identify preferred properties for purchase.

e That further work is undertaken to understand the consenting requirements and options for
the EOP.

14 References

1 HAL. (2021). Lower Hutt Wastewater Network Option Assessment
2 HAL. (2022). Seaview Strategic Wastewater Model System Performance Assessment Report

3 HCC. (2021). T6 tatou mahere 3-ngahurutanga 2021-2031 | Our 10-year plan 2021-2031
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Level 2, Chartered Accountants House, 50 Customhouse Quay
PO Box 942

Wellington 6140

holmesanz.com

Memorandum

From: G

Date 06 July 2022 Project No: 144418.50
Subject: Riverlink Wastewater Trunk CBD Bypass - Geotechnical Desktop Assessment
1 INTRODUCTION

This memorandum outlines factual geological information along five proposed wastewater alignment
options for the Hutt Central Business District (CBD) sewer bypass project in Lower Hutt, Wellington. The
purpose of this memorandum is to provide a high-level overview of the anticipated soil types and
groundwater conditions for informing construction methodology.

The five proposed alignment options are appended to this memorandum.

2 GEOLOGICAL OVERVIEW

The GNS Geological map' of the area shows the entire study area to be underlain by Holocene River
Deposits comprising highly variable interbedded silt, sand and gravel.

We also reviewed the New Zealand Geotechnical Database (NZGD) for nearby investigation information
and performed a literature review of publicly available sources of the Lower Hutt Aquifer?. We include

relevant logs from our NZGD review in Appendix A.

We summarise the general stratigraphic sequence at the site in Table 1 below.

Unit General Description
E!Kjeclolmed Variable but generally reworked Taita Alluvium or engineered fill
Taita Alluvium Highly variable interbedded silt, sand and gravel
Melling Peat /

Petone Marine Organic silts, sands and local gravels. Shell beds.
Beds

Upper Waiwhetu Coarse gravels

Gravels

Generally the Taita Alluvium is sufficiently thick in the study area, that the majority of the proposed
alignment options will be governed by variability within this unit, rather than the boundaries between other
units identified in Table 1.

3 GENERAL GROUNDWATER OBSERVATIONS

Groundwater at the site is primarily associated with the unconfined Taita Alluvium unit. Below the Taita
Alluvium and Petone Marine Beds is the Waiwhetu Aquifer is artesian. It is assumed that excavations will not
breach into the Waiwhetu aquifer, therefore we focus of groundwater observations in the Taita Alluvium.

'Begg, J.G.; Johnston, M.R. (compilers) 2000: Geology of the Wellington area: scale 1:2560,000. Lower Hutt: Institute of Geological &
Nuclear Sciences. Institute of Geological & Nuclear Sciences 1:250,000 geological map 10. 64 p

2 Gyopari, M. (2014), Lower Hutt Aquifer Model Revision (HAM3): Sustainable Management of the Waiwhetu Aquifer

14414+18.50ME2806.001.docx Page 1



Figure 1from Gyopari, M. (2014)2 summarises groundwater contours based on available monitoring data
during July 2012. This study indicated that the groundwater level in the Taita alluvium is generally between
1m and 4 m above mean sea level.

Approximate
study area

Groundwater level variations in the Taita Alluvium are strongly influenced by the level in the Hutt River,
riverbed degradation and aggradation, continuity of cohesionless layers, localised rainfall, and tidal
influences in areas closer to the foreshore. To highlight some of this variability, we present Figure 2 from
Gyopari, M. (2014)2 Although the data presented here is not within the study area (approximately 5.5km
north-east) it indicates potentially variability that may be encountered within the study area.

We observed a large amount of variability in the groundwater levels from the borehole readings. This may
be due to drilling fluid not having equalised or compounding variations discussed above. As such it is
suggested for planning purposes that the median groundwater level should be consistent with Figure 4.10?
at approximately 2.0m - 4.0m AMSL3. Using the information presented from the Taita Intermediate site,
variation in groundwater levels may be as much a +/- 0.76m depending on location, season, and proximity
to the Hutt River.

3 Above Mean Sea Level
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3.1 Hydraulic properties

We understand the pipeline installation will consider both open trench and trenchless construction
techniques. One of the main considerations between these two options is the impact of groundwater flows
during construction. The current makeup of the Taita Alluvium suggest seepage through cohesionless layers
may be possible depending on the amount of fines in the gravel matrix, continuity of the cohesionless
layers, depth of excavation and proximity from the river. We present anticipated hydraulic properties
based on our literature research for the Taita Alluvium and Petone marine beds/melling peat below.

Taita Alluvium

Gyopari, M. (2014)2 summarise the hydraulic properties of the Taita Alluvium from a large scale pump test
at Avalon Studios is approximately tkm north east from Lower Hutt CBD, and 350m from the Hutt River. The
following is an extract from this reference:

“A large-scale pumping test was carried out in a shallow bore at Avalon Studios (R27/7320) in 1992 and
provided a range of transmissivity values of between 2,700 and 52,700 m2 /day, with an average of 4,500
m2 /day. This equates to a hydraulic conductivity of around 1,000m/day in the Avalon Studios area, which
is probably representative of the more recent Taita Alluvium adjacent to the river where there is a strong
connectivity with the river. Further from the river, on older terraces and where the Taita Alluvium merges
with the Melling Peat and Petone Marine Beds, the hydraulic conductivity maybe substantially less.”

As discussed above, the hydraulic properties of the Taita Alluvium are likely to be highly variable, but the
observations from the Avalon Studios pump test are likely to be broadly applicable within the study area.
Hydraulic conductivity is expected to reduce with distance from the Hutt River, or the presence of cohesive
material.

Petone marine beds/melling peat

The melling peat and Petone marine beds generally have low hydraulic conductivity. They create an
aquitard and confine the artesian conditions encountered in Upper Waiwhetu Aquifer. Gyopari, M. (2014)2
state the following;

“Measurements from various construction site investigations provide a horizontal hydraulic conductivity
range of 1x10° to 1x10* m/day. Vertical hydraulic conductivity is expected to be at least an order of
magnitude lower due to the stratified nature of the marine beds and the presence of laterally persistent silt
layer”

L OPTIONS ASSESSMENT
4.1 Option 1

Based on the geological information between Kings Crescent and the pumpstation location at Fraser
Street, the invert levels are all anticipated to be within gravel of the Taita Alluvium. It should be noted that
information between Kings Crescent and High Street is very limited. Due to the cohesionless nature of the
material, open trenched installation methods are not thought to be suitable for the length of this option. As
the logs along this alignment are primarily water bore logs, detailed information on the gravels is not
provided. BH161817 is the only engineering log, and indicates the gravel to be fine to medium with a high
sand content, and medium to very dense.

BH ID Anticipated Soil Type Anticipated Soil Type Groundwater depth
atlL Above IL (mBGL)
Other_83097 | Gravel Gravel and silt 3.0
BH_137214 Gravel Gravel, sand, silt 1.2
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BH ID Anticipated Soil Type Anticipated Soil Type Groundwater depth
atlL Above IL (mBGL)
BH_154568 Silt/clay Silt and sand N/A
BH_161817 Gravel Silt and sand 3.5
BH_114761 Gravel Gravel, sand silt N/A

Where groundwater data is available, groundwater depths along the alignment are recorded at 1.5m -
3.5m BGL. Standing groundwater levels appear to be above the proposed invert levels.

Pump Station

The nearest Borehole to the pumpstation is BH_114761 which indicates sand and gravel from 1.8m BGL to the
base of the borehole at 20.1m BGL. We expect the pump station and associated well excavation are not
anticipated to be at risk of breaching the Waiwhetu Aquifer. Additional studies may be needed to confirm
impacts on the Waiwhetu Aquifer due specific dewatering or specific construction requirements.

L.2 Option 2

Geotechnical information between Kings Crescent and the proposed pump station location is very limited.
Boreholes drilled on Downer Street and High Street, both approximately 100m away from the pipe
alignment, indicate cohesive material at the invert levels which suggests open trench excavation may be
viable from Pretoria Street to the pump station. Groundwater information is only available for BH_137214
within this section, and indicates groundwater at a depth of 1.2m BGL. The gravel at the IL in BH_137189 is
indicated to be fine to coarse, and medium to very dense.

BH ID Anticipated Soil Type (IL) | Anticipated Soil Type (Above IL) | Groundwater depth (mBGL)
Other_84102 | Silt Silt N/A
BH_137214 Silt Silt 1.2
BH_137189 Gravel Sand and silt 4.8

Pump Station

The Taita Alluvium is shown to be variable at the approximate location of the pump station, with
interbedded silt sand and gravel down to at least 9.7m BGL. The invert level is within gravel, however the
nearest borehole depth does not extend to the anticipated pump station base elevation, so comment
cannot be made on the risk of breaching the Waiwhetu Aquifer. Additional studies are needed to confirm
the impacts of the pump station on the Waiwhetu Aquifer.

4.3 Option 3

As with option 2, information along Pretoria Street is very limited but the nearest available data indicates
cohesive material which may permit open trench installation. Groundwater levels are not provided on the
data utilised. Grading and density information for the gravel is also not provided.

BHID Anticipated Soil Type (IL) | Anticipated Soil Type (Above IL) | Groundwater depth (mBGL)
BH_114670 Silt Silt N/A
BH_114750 Silt Silt N/A
Other_83879 | Gravel Gravel and silt N/A
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Pump Station

The proposed pump station shows gravel to a depth of 7.6m BGL, which is below the IL. Below this is a sand
which appears to be of the Petone Marine Beds. As such, the pump station is not considered to be at risk of
breaching the Waiwhetu Aquifer. Additional studies may be needed to confirm impacts on the Waiwhetu
Aquifer due specific dewatering or specific construction requirements.

b L Option 4

The borehole information suggests ILs will sit within cohesive material from Pretoria Street to near the
proposed pump station. Open trenched excavation may be viable for this section. Groundwater
information is limited, but Other_84459 indicates a standing groundwater level of 1.0m BGL. The log for
Other_84459 does not provide an engineering description of the gravel. The gravel fill in BH_136050 is

indicated to be fine to coarse and medium dense.

BH ID Anticipated Soil Type (IL) | Anticipated Soil Type (Above IL) | Groundwater depth (mBGL)
BH_114670 Silt Silt N/A
BH_114750 Silt Silt N/A
Other_84459 | Gravel Gravel and silt 1.8
Other_84449 | Silt Fill (Gravel and silt) N/A
Other_114885 | Sand Sand and silt N/A
BH_136050 | Fill (Gravel) Fill (gravel) 4.5

Pump Station

There is very limited information at the proposed pump station location. The nearest log terminates

approximately 0.5m above pump station IL in gravel. Additional studies are needed to confirm the impacts
of the pump station on the Waiwhetu Aquifer.

4.5

Option 5

Cohesionless material shown to be present from 1.8m BGL to 20.1m BGL at location of Fraser Street pump

station.

Boreholes along Rutherford Street indicate primarily cohesive material in upper 2m so trenchless or open

trench construction methods should be viable from the pump station to the river. Groundwater is not

anticipated to be present at this depth. The gravel is described as fine to coarse in BH_137757.

BHID Anticipated Soil Type (IL) | Anticipated Soil Type (Above IL) | Groundwater depth (mBGL)
BH_137557 Gravel Gravel and silt N/A
Other_84358 | Silt Silt 2.3
BH_137189 Sand Sand and fill (gravel) 4.8
BH_114761 Gravel Sand and silt N/A

The nearest borehole to the Harcourt Werry Drive pump station is BH_137557 shows interbedded alluvium

to 9.26m BGL, with gravel at invert level and locally interbedded silt/sand/gravel at 5m below IL. This
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material appears to consist of Taita Alluvium suggesting there is unlikely to be a risk of breaching the
Woaiwhetu Aquifer, however the descriptions are limited.

Pump Station

The nearest borehole to the Fraser Street pumpstation is BH_114761 which indicates sand and gravel from
1.8m BGL to the base of the borehole at 20.1m BGL. The pump station and associated well excavation are
not anticipated to be at risk of breaching the Waiwhetu aquifer. Additional studies may be needed to

confirm impacts on the Waiwhetu Aquifer due specific dewatering or specific construction requirements.

Drilling under the Hutt River

Boreholes drilled either side of the Hutt river show highly variable alluvial deposits consisting of
interbedded silt, gravel, and sand. It is expected that a relatively shallow horizontal bore under the Hutt
river would be through saturated river gravel. Sizable boulders and cobbles should be expected within the
alluvial deposits and a drilling specialist should review the ground conditions and make comment on
suitability of their specific equipment for any trenchless construction under the Hutt River. A hydrology
assessment should be performed to determine any long-term scour and erosion effects that may occur to
confirm the pipe depth requirements under the river.

DESIGN ENGINEER
Holmes NZ LP
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NZGD ID: Other_83097

Borelog for well BQ32/0004
Gridref: 1760432.5436759
Ground Level Altitude +MSD
Driller : GRIFFITHS DRILLING COMPANY LTD
Drill Method : Rotary/Percussion
Drill Depth  : 9.00m Drill Date : 28/03/2011 12:00:00 a.m.
Scale Depth Drillers Description Formation
LN PP I T 1 Brown. FILL. GRAVELS
-0.50m I
Brown. SILT, semi cohesive
-1.50m
Blue Grey. GRAVELS, medium/ (W/L -3.0m below ground level)
4_5
-6.90m
- BLUE GREY. SILT. SAND, fine.
-7.40m
Blue grey. GRAVELS, medium. Brown SILT.
L] -9.00m

NZGD ID: Other_83097



NZGD ID: BH_137214

BoreLog - 10/09/2018 11:52:22 a.m. - Produced with Core-GS by GeRoc

BOREHOLE LOG

Page 6 of 8

BOREHOLE No.: WS2

Hole Location: Please refer to test location

SHEET: 1 OF 1
PROJECT: GWN 340 HIGH STREET ENGEO LOCATION: 340 High Street, Lower Hutt JOB No.: 1008253.0000
CO-ORDINATES: DRILL TYPE: Window Sampler HOLE STARTED: 05/09/2018
(N2TM) ORILL METHOD: PR HOLE FINISHED: 05/09/2018
R.L.: ’ DRILLED BY: GEOTECHNICS
DATUM DRILL FLUID: N/A LOGGED BY: HAMU CHECKED: MTN
GEOLOGICAL ENGINEERING DESCRIPTION
- .
ORIGIN, 5 % § %E ég Description and
MATERIAL COMPOSITION. £ ;-_ Tests E % E§ g %g 5S Additional Observations
R;ﬂ g é E g % i g % §§ Eﬁ 28888 | -~8888
ASPHALT.
] M st Sandy gravelly SILT (ML); orange brown. Stiff,
4 moist, low plasticity; sand, fine to coarse; gravel,
E fine, angular to subrounded.
SILT (ML), minor sand; orange brown mottled
4 orange. Stiff, moist, low plasticity; sand, fine.
8|2 0.5 -
£
S
2 © 1.0
% ]
g @ 140/68 kPa T
Ad ]
BIE| | wee
1 WS S 1.70m: Soft, wet to saturated.
£
E ]
8 2.0
] MWL Silty SAND (SM); grey mottled orange and brown.
4 Loose, moist to wet, well graded; sand, fine to
E ) coarse.
_- 2.15m:Medium dense.
—7 T 2.40m:Loose.
] W-s | S Sandy SILT (ML); grey. Soft, wet to saturated, low
J plasticity; sand, fine to coarse.
1 2.80m:Wood fragments.
£
E ]
2 3.0 -
@ 125/36 kPa T
8|2 ]
WS23 @ 3.5 1
3.5m 4
£ 3.65 - 3.70m: Gravel, 20mm in diameter.
£ ,
3 \»:VS,E4 @ 3.70m:Wood, 35mm in diameter in end of core barrel.
i 3.7m: Refusal
COMMENTS

Hole Depth
3.7m

NZGD I&FP°BH_137214

Rev.: A



NZGD ID: BH_154568
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NzGD ID: BH_161817

Borehole ID. BHO03
. . sheet: 10f2
-
Engineering Log - Borehole project no. 773-WLGGE222080
client: The Wellington Company Limited date started: 31 Oct 2018
principal: - date completed: 37 Oct 2018
project: 177 High Street logged by: CD
location: Lower Hutt checked by: SM
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: Fraste XL1 Red (Sonic) & SLG.1 (Rotary) drilling fluid: hole diameter : 123 mm
drilling information material substance
S o S material description - ‘% hand structure and
o3 =1 samples& s o 5 o< §5 penetro- additional observations
3L 3 field tests — = Q 25 SOIL TYPE: plasticity or particle characteristic, 5.8 35 meter
% s $ 8 £ £ é_ 2¢€ colour, secondary and minor components ‘g ] é% (kPa)
€3 | _ ol 2 2| S| 5 |%a £8 | 8 |ssgss
P GP Sandy GRAVEL.: fine to coarse grained, angular, R E
1] b grey. I'1'1'I' | Vacuum excavated to 1.5m, logged
[ | || || |from jetvac hole. ]
[ 0.4 m: trace glass fragments || | | | HP are reading times 100 —
3 ] ] BN compressive strength b
2 ]
z [ 1] b [ ]
[ 1.0 [ ]
[ i 11 ]
[ 11 E
[ 1] 7 [ i
T 1] 0 gp(;ro E ML | SILT: low plasticity, grey, minor clay, minor fibrous M s | I'l'l | UPPER ALLUVIUM g
} } } R ] organics. } } } } Core Run (1.5-1.95 m): 100% ]
= recovery ]
2.0 —
a SPT UETT] Core Run (2.0-245 m): 100% 1
[ 0,1,11,0, E 11 recovery E
[ H 11 ]
] =3 1 ]
o [ K] . —
= 1 | Fto St >>f<‘ Ll Core Run (2.45-3.0 m): 91% ]
g iR X0 recovery ]
g || Kl i
& 3.0 -]
A L1 2 §P2T3 || || |CoreRun (3.0-3.45m): 100% R
T ‘23 T -
i 1] 2 | | || |recovery
T ) ]
g a [ 2 "=10 b R ]
H K R ] Fid | | Core Run (345-4.0 m): 100% ]
2 } } } e SAND: fine grained, dark grey, trace silt. MD } } } } recovery i
o o ]
9]
£ L SPT P Core Run (4.04.45 m): 100%
0 [ 3,3,3,2, ER e B .0-4. : A 1
E [ N§¥:131 11 ]
2 } } } } } } } Core Run (44550 m): 91% ]
= e 4.65 m: silt becoming minor | sk | recovery ]
a
o (N SILT: non plastic, dark grey, with some fine to DtoM| Vst | | | ]] ]
8 11 SPT medium grained subrounded gravels. M | 'I'I'l'| Core Run (5.0-5.45 m): 100% E
3 1 L%t 1 | '] | recovery 1
z , -
uly 1] N*=18 - N E
2 [ Sandy GRAVEL: fine to medium grained, MD | | | || | TAITA ALLUVIUM ]
g e sub-roundgdtgangular, dark grey, sand is fine to I'1'1'I' | core Run (5.45-6.0 m): 76% ]
@ [ coarse grained. 'l Il |recovery ]
w
8 [ SPT 6.0 11 —
o ] 5.6.5.6 BN Core Run (6.0-6.45 m): 100% E
g ,6,5,6, recovery ]
[ n 11 1
x * 4
g L R RN . _
[ ] RN Core Run (6.45-7.0 m): 82% ]
32 |1 ||| |recovery ]
z ] RN ]
g 1 S 7.0 1] 7
) 77 11 VD Core Run (7.0-7.45 m): 100% E
IR s -
o *=44 E
ol 1] I'I'I'l'| Core Run (7.45-8.0 m): 82% 7
8 [ ['1 'l |recovery ]
[ 11 ]
| Ll i
method ” support samples & field tests ClaSSif_icaﬁo" _syf"b°| & consistency / relative density
AD auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing*® C casing D disturbed sample basgd on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore . . penetration SS split spoon sample St stiff
NDD  non destructive drilling T o resistance U##  undisturbed sample ##mm diameter moisture Vst very stiff
SD  sonic drilling ranging to HP hand penetrometer (kPa) D dry H hard
water refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet VL very loose
eg 2’3{_‘0‘”“ by suffix A 4 ﬂe%gcg:ga‘f:‘:gown Nc SPT with solid cone S saturated L loose
- . ) VS vane shear; peak/remouded (kPa) Wp  plastic limit MD medium dense
B blank bit P— | water inflow WI  liquid limit
T TC bit R refusal D dense
Vv Vit | vater outflow HB hammer bouncing VD very dense

NZGD ID: BH_161817



NzGD ID: BH_161817

Borehole ID. BHO03
E . . L B h I sheet: 20f2
-
ngineering Log - borenole broject no. 773-WLGGE222080
client: The Wellington Company Limited date started: 31 Oct 2018
principal: - date completed: 37 Oct 2018
project: 177 High Street logged by: CD
location: Lower Hutt checked by: SM
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: Fraste XL1 Red (Sonic) & SLG.1 (Rotary) drilling fluid: hole diameter : 123 mm
drilling information material substance
S o S material description - ‘% hand structure and
o3 =1 samples& s o 5 o< §5 penetro- additional observations
3L 3 field tests — = Q 25 SOIL TYPE: plasticity or particle characteristic, 5.8 35 meter
£ o S 8 E ] s o8 colour, secondary and minor components 27T 22 (kPa)
5| 8 |g 2| 818 |88 25| 53 |sges
D | e ° o 7 o 3o 8888
P A o0 GP | 7.9'm:with 90mm cobble M | vD | TTT]TAITA ALLUVIUM f
(N P Sandy GRAVEL: fine to medium grained, ['1'1'l'| Core Run (8.0-8.45 m): 100% ]
] \"N=R / sub-rounded to angular, dark grey, sand is fine to || |1 |recovery |
[ coarse grained. (continued) 11| Core Run (8.45-9.0 m): 73% ]
[ ['1'I'l'| recovery ]
[ 1] [T ]
[ 11 4
[ 1OS1F'3T13 ||| | |CoreRun(9.0-9.45 m): 100% -
[ 15, | ||| |recovery ]
[ 1] 22/70mm [T ]
BN \ﬂ/ | | || | CoreRun (9.45-10.0 m): 82% ]
[ || || |recovery 4
[ ] SP SAND: fine grained, dark grey, trace fine gravels. D RN ]
LI AN 1T Core Run (10.0-10.45 m): 100% 1
SIS e :
9 N*=44 R
: } } } SM | SILTY SAND: fine grained, dark grey, trace shells. MD } } } } PETONE MARINE BEDS —_
S RN ER Core Run (10.45-11.0 m): 82% ]
g [ 1] |reeevey ]
N Il SPT | ||| | CoreRun (11.0-11.45 m): 100% -
A 1234 ore Run (11.0-11.45 m): o
T 1] 29 [ || |recovery ]
g [ =11 k 11 1
§ ] | | || |CoreRun(11.45-12.0 m): 82%
v 1] || || |recovery ]
Q [ 11 ]
<]
e Il sPT BEN e, T
z RN 3233 ER Core Run (12.0-12.45m): 100% -
9 o 239 R recovery ]
% L N*E11 B L -
I ; ; ; i Borehole BHO3 terminated at 12.45 m ; ; ; ; ]
R Target depth i
S [ E 11 E
@ 1] N N
% 13.0 —
o [ 11 g
§ [ b 11 ]
i [ e 11 E
3 Il 1 RN 7
g [ 11 R
8 1] T BEN ]
3 [ 14.0 11 —
B [ i 11 ]
s
[ 11 1
x - -
fé [ N ]
Q [ b 11 ]
e [ i 11 ]
& [ 11 i
g R 15.0 NN B
£ i
g Il : BEN 1
o) 1] i 11 ]
o 1] ] BEN 7
3 [ 11 i
o
[ 7 11 ]
Ll L
method ” support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore . . penetration SS split spoon sample St stiff
NDD  non destructive drilling T o resistance U##  undisturbed sample ##mm diameter moisture Vst very stiff
SD  sonic drilling ranging to HP hand penetrometer (kPa) D dry H hard
water refusal N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT- .Sample recovered \év ;vaetturated VL very loose
eg. ADT —X—| |ovel on date shown Nc SPT with solid cone W astic fmi L Ioosg
. ) VS vane shear; peak/remouded (kPa) p plastic limit MD medium dense
B blank bit P— | water inflow WI  liquid limit
T TC bit R refusal D dense
Vv Vit | vater outflow HB hammer bouncing VD very dense

NZGD ID: BH_161817



NZGD ID: BH_114761

Borelog for well R27/1202
Gridref: 1759239.5435976
Ground Level Altitude 4.20 +MSD
Driller : SUB-STRUCTURAL DRILLING
Drill Method :
Drill Depth  :m Drill Date : 1/01/1948 12:00:00 a.m.

Scale Depth Drillers Description

Page

1/2

Formation

Silt

-1.83m

¥ ¥ FF ¥ FIFFF
_ SRR Sand

-3.96m R L

Metal

-5.18m

¥ F FFH S
and

- R ET

5.49m Fotifad d ot

Metal and sand

-7.32m

(R NN L Sand and metal
LR

1-11.3m

NZGD ID: BH_114761




NZGD ID: BH_114761

Borelog for well R27/1202
Gridref: 1759239.5435976
Ground Level Altitude 4.20 +MSD
Driller : SUB-STRUCTURAL DRILLING
Drill Method : Page
Drill Depth :m Drill Date : 1/01/1948 12:00:00 a.m. 2/2
Scale Depth Drillers Description Formation
"“,‘"‘,‘"‘*’."‘ Sand and metal
[ N B BE B RS B R
* k F AN
'1'1‘-#'1'#'1';;#
[ N B BE B N B R 2
L AR B NS I R
[ N B B B N SR B
- LA B B B R
-11.3m ‘f‘f*:f*&‘t*::#
Metal 4
- -14.0m 2
SR X NANENLY sand p
Metal
=15
- -17.1m 2
Metal and sand
-18.3m 2
Metal and wood
B2 -20.1m 2

NZGD ID: BH_114761



Wellington Water Ltd Map

5/5/2022, 9:49:59 AM

HAL Reference: AAJ
4 Water Shut Valve
Wastewater Pipe
» Trunk Main
PROJECT: Riverlink Wastewater Bypass
’ Main
Discharge Pipe

JOB NO: 144418.53 DATE: 23/06/2022

CSK: Option 2 REV: 02
Eagle Technology, Land Information New Zealand, GEBCO, Community maps contributors | LINZ | Wellington Water Ltd | WWL | Wellington Water Ltd, HCC, PCC, SWDC, GWRC, UHCC, WCC | Wellington Water Ltd, Wellington City Council | Wellington Water Ltd, Greater Wellington Regional Council | Wellington

Wellington Water Ltd



Option 2 Borehole Summary

Legend

[JUUL

Fill
Silt/Clay
Sand
Gravel
Approx. IL
Approx. Well
Excavation

(Pump
Stations)

Measured
Groundwater

om

Other_84102

BH_137214

BH_137189

PROJECT: Riverlink Wastewater Bypass

JOB NO: 144418.53 DATE: 29/06/2022

CSK: Option 2 REV: 01




NZGD ID: Other_84102

Borelog for well R27/6055
Gridref: 1760359.5436606
Ground Level Altitude 6.80 +MSD
Driller :
Drill Method :
Drill Depth  :m Drill Date :
Scale Depth Drillers Description Formation
Silt
-0.90m
- Silty clay 1
-2.40m E = 1
Flety it tytety'y Y Sand
+ LA B B R A
[ B NS SE S 3 R
-3.00m LRI I A 1
Organic silt
-5.00m 1
4_5
-5.30m BAARARNS Sand 1
4 & & & 4 & 44
Organic silt
- -6.10m 1
Peat
-6.60m m
Organic silt
-8.50m 2
RAGIRIAAAG Silty sand
F® f’?‘f.‘?‘f.“"”
- + 4+ 5+ E RN
[ B B NS S B AR R
LA B B R A
[ B S S S 3 38 R
LA B B O N
[ B R B S 3 B K J
LA 3 B O 3 O
[ B R N B 3 B R
—=10 ‘f‘¢*¢‘¢*¢‘¢*¢‘l‘¢
LN B BE O 4
[ B S B S8 3 R
L2 B B O N A
[ B NS NS S 3 R
LA B B O J A
[ N SR N S B I R
LA B B O O
- [ N SR NE S B S R
-11.3m ‘f‘¢*¢‘¢*¢‘¢*¢‘l‘¢ o

NZGD ID: Other_84102




NZGD ID: BH_137214

BoreLog - 10/09/2018 11:52:22 a.m. - Produced with Core-GS by GeRoc

BOREHOLE LOG

Page 6 of 8

BOREHOLE No.: WS2

Hole Location: Please refer to test location

SHEET: 1 OF 1
PROJECT: GWN 340 HIGH STREET ENGEO LOCATION: 340 High Street, Lower Hutt JOB No.: 1008253.0000
CO-ORDINATES: DRILL TYPE: Window Sampler HOLE STARTED: 05/09/2018
(N2TM) ORILL METHOD: PR HOLE FINISHED: 05/09/2018
R.L.: ’ DRILLED BY: GEOTECHNICS
DATUM DRILL FLUID: N/A LOGGED BY: HAMU CHECKED: MTN
GEOLOGICAL ENGINEERING DESCRIPTION
- .
ORIGIN, 5 % § %E ég Description and
MATERIAL COMPOSITION. £ ;-_ Tests E % E§ g %g 5S Additional Observations
R;ﬂ g é E g % i g % §§ Eﬁ 28888 | -~8888
ASPHALT.
] M st Sandy gravelly SILT (ML); orange brown. Stiff,
4 moist, low plasticity; sand, fine to coarse; gravel,
E fine, angular to subrounded.
SILT (ML), minor sand; orange brown mottled
4 orange. Stiff, moist, low plasticity; sand, fine.
8|2 0.5 -
£
S
2 © 1.0
% ]
g @ 140/68 kPa T
Ad ]
BIE| | wee
1 WS S 1.70m: Soft, wet to saturated.
£
E ]
8 2.0
] MWL Silty SAND (SM); grey mottled orange and brown.
4 Loose, moist to wet, well graded; sand, fine to
E ) coarse.
_- 2.15m:Medium dense.
—7 T 2.40m:Loose.
] W-s | S Sandy SILT (ML); grey. Soft, wet to saturated, low
J plasticity; sand, fine to coarse.
1 2.80m:Wood fragments.
£
E ]
2 3.0 -
@ 125/36 kPa T
8|2 ]
WS23 @ 3.5 1
3.5m 4
£ 3.65 - 3.70m: Gravel, 20mm in diameter.
£ ,
3 \»:VS,E4 @ 3.70m:Wood, 35mm in diameter in end of core barrel.
i 3.7m: Refusal
COMMENTS

Hole Depth
3.7m

NZGD I&FP°BH_137214

Rev.: A



NZGD ID: BH_137189

NZGD ID: BH_137189



Wellington Water Ltd Map

-~ - ——— %
7% 79 3
r__r-/ 5 L/ % S g-: j | 5
D ) == -
AN @’L %/ ' .5—” = @
- 1 R
© N 2 .
5 22 S>> O, o
IS = 6\, NS 'g e = —
ol x5 © > =LUnSH: Rl
§ ‘3('61" WIGk st UII' t
® S
Cutin tosiiirr;geﬁ\l;lzsinand High epela,/,d
ﬂ'@res
RUnirce
Normandale
r"’
r Approx. RL 7m
. .50
Melling ﬁﬁﬂ?gi_'Eép?h o invert = 2.50m
> &>
RS N
X G
Qs | Discharge across Ewen Bridge
L3
Qv
N, 7 S
6@ '
<
©
S B \~
=

d

Uia :
ll‘n‘:‘i@

"\9 ) Approx. RL 3m
.\P\‘o’b“-’ ﬁggz:nﬁggaoginvert: 6.50m
5 0
=)
>
9
™
m
5/11/2022, 12:06:34 PM HAL Reference: 17,000
Wastewater Pipe 0 0.07 0.15 0.3 mi
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PROJECT: Riverlink Wastewater Bypass

Main
JOB NO: 144418.53 DATE: 22/06/2022

Discharge Pipe

CSK: Option 3 REV: DRAFT

Ps .
LY Wastewater Pumpstation
Wellington Water Ltd

Eagle Technology, Land Information New Zealand, GEBCO, Community maps contributors | LINZ | Wellington Water Ltd | WWL | Wellington Water Ltd, HCC, PCC, SWDC, GWRC, UHCC, WCC | Wellington Water Ltd, Wellington City Council | Wellington Water Ltd, Greater Wellington Regional Council | Wellington



Option 3 Borehole Summary

Legend

JUUL

Fill
Silt/Clay
Sand
Gravel
Approx. IL
Approx. Well
Excavation

(Pump
Stations)

Measured
Groundwater

om -

BH_114670

BH_114750

Other_83879

PROJECT: Riverlink Wastewater Bypass

JOB NO: 144418.53 DATE: 29/06/2022

CSK: Option 3 REV: 01




NZGD ID: BH_114670

Borelog for well R27/1045
Gridref: 1760099.5436386
Ground Level Altitude 6.00 +MSD

Driller :
Drill Method : Page
Drill Depth : m Drill Date : 1/01/1978 12:00:00 a.m. 1/ 2
Scale Depth Drillers Description Formation
-0.10m Topsoil
1
Soft brown silt
-1.60m 1
t‘f‘¢*¢‘¢*f‘¢:'¢‘ Brown sand
F® ¥ % ¥ % F¥iw
LI B B IR B O N
-1.90m Pttt 1
B Firm grey silt
-2.50m 1
LT Grey silty sand
-3.80m 1
Firm brown organic clay
-4.20m 1
Grey sandy silt
- 1
1,-5.70m

NZGD ID: BH_114670



NZGD ID: BH_114670

Borelog for well R27/1045
Gridref: 1760099.5436386
Ground Level Altitude 6.00 +MSD
Driller :
Drill Method :
Drill Depth :m Drill Date : 1/01/1978 12:00:00 a.m.

Scale Depth Drillers Description

Page

2/2

Formation

Grey sandy silt

-5.70m

Grey clay

-6.78m

LS A
LR I I O
LI S

oAyt Grey silty clay

LI

+
+
»

¥
¥
-

LR

-7.08m ey

Firm brown organic clay

- -8.07m

L R A A R
LR S S S N A R

LRI IR IR R LR
L S S N R

Fine grey sand

L I N N R

L L I

S N N L Y
3

- — ~10.00m h b EAE

NZGD ID: BH_114670




NZGD ID: BH_114750

Borelog for well R27/1177
Gridref: 1759939.5436036
Ground Level Altitude 4.50 +MSD
Driller : RICHARDSON DRILLING COMPANY LTD
Drill Method : Page
Drill Depth  : m Drill Date : 1/01/1976 12:00:00 a.m. 1/ 2
Scale Depth Drillers Description Formation
[ i i Fill
-0.80m
- Grey and brown clay 1
-4.90m 1
=5 Blue gravel,blue clay and wood
-7.80m 1
- Blue gravel
-9.80m p
—-=10 Blue silty clay and wood
B -11.0m p
Blue rounded gravel and silt
. -13.5m 2
- Blue grey clay
-14.5m 2
Brown gravel with clay
—-15
174m : g
Blue rounded gravel with blue clay
—=20
I h
[1-22.9m

NZGD ID: BH_114750



NZGD ID: BH_114750

Borelog for well R27/1177
Gridref: 1759939.5436036
Ground Level Altitude 4.50 +MSD
Driller : RICHARDSON DRILLING COMPANY LTD
Drill Method : Page
Drill Depth : m Drill Date : 1/01/1976 12:00:00 a.m. 2/2
Scale Depth Drillers Description Formation
-22.9m
_ h
—=25
~=30
. -33.5m h
~35
. -36.5m h
-39.6m h
=40
B -42.0m i

NZGD ID: BH_114750




NZGD ID: Other_83879

Drill Method :
Drill Depth  :m

Scale Depth

Borelog for well R27/1115
Gridref: 1759589.5435716
Ground Level Altitude 3.603.54 +MSD
Driller - RICHARDSON DRILLING COMPANY LTD

Page

Drill Date : 1/01/1968 12:00:00 a.m. 1/ 2

Drillers Description

Formation

-1.83m

-7.62m

-8.23m

m—-10

1-13.7m

Topsoil

Blue and brown gravel and sand

L NS A I B I R
F 3

4 -
LR

Fine blue sand,shell and blue and brown gravel

Fine blue sand,shell and silt

NZGD ID: Other_83879




NZGD ID: Other_83879

Borelog for well R27/1115
Gridref: 1759589.5435716
Ground Level Altitude 3.603.54 +MSD
Driller : RICHARDSON DRILLING COMPANY LTD
Drill Method : Page
Drill Depth  : m Drill Date : 1/01/1968 12:00:00 a.m. 2/2

Scale Depth Drillers Description

Formation

t‘f‘n«t‘* + EAe Fine blue sand,shell and silt

-13.7m (B NE N TN N A X
+ % & 4 & #;

" ¢'¢ A Fine blue sand and shell

*
-15.9m R A MY

_ AR Fine blue sand,shell and silt

-16.5m

Fine blue sand and shell

-18.4m

Grey silty clay,sand and blue gravel

-19.8m

90 Blue and brown gravel with blue sand

-21.6m

Brown gravel and fine blue sand

-23.5m

NZGD ID: Other_83879




Wellington Water Ltd Map
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CSK: Option 4 REV: DRAFT
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Option 4 Borehole Summary

BH_114670 BH_114750 Other_84459 Other_84449 Other_114885 BH_136050

Legend om -

Fill

Silt/Clay

Sand 1

Gravel 5mdl

i

Approx. IL

Approx. Well
Excavation
(Pump
Stations)

Measured
Groundwater

PROJECT: Riverlink Wastewater Bypass

JOB NO: 144418.53 DATE: 29/06/2022

CSK: Option 4 REV: 01




NZGD ID: BH_114670

Borelog for well R27/1045
Gridref: 1760099.5436386
Ground Level Altitude 6.00 +MSD

Driller :
Drill Method : Page
Drill Depth : m Drill Date : 1/01/1978 12:00:00 a.m. 1/ 2
Scale Depth Drillers Description Formation
-0.10m Topsoil
1
Soft brown silt
-1.60m 1
t‘f‘¢*¢‘¢*f‘¢:'¢‘ Brown sand
F® ¥ % ¥ % F¥iw
LI B B IR B O N
-1.90m Pttt 1
B Firm grey silt
-2.50m 1
LT Grey silty sand
-3.80m 1
Firm brown organic clay
-4.20m 1
Grey sandy silt
- 1
1,-5.70m

NZGD ID: BH_114670



NZGD ID: BH_114670

Borelog for well R27/1045
Gridref: 1760099.5436386
Ground Level Altitude 6.00 +MSD
Driller :
Drill Method :
Drill Depth :m Drill Date : 1/01/1978 12:00:00 a.m.

Scale Depth Drillers Description

Page

2/2

Formation

Grey sandy silt

-5.70m

Grey clay

-6.78m

LS A
LR I I O
LI S

oAyt Grey silty clay

LI

+
+
»

¥
¥
-

LR

-7.08m ey

Firm brown organic clay

- -8.07m

L R A A R
LR S S S N A R

LRI IR IR R LR
L S S N R

Fine grey sand

L I N N R

L L I

S N N L Y
3

- — ~10.00m h b EAE

NZGD ID: BH_114670




NZGD ID: BH_114750

Borelog for well R27/1177
Gridref: 1759939.5436036
Ground Level Altitude 4.50 +MSD
Driller : RICHARDSON DRILLING COMPANY LTD
Drill Method : Page
Drill Depth  : m Drill Date : 1/01/1976 12:00:00 a.m. 1/ 2
Scale Depth Drillers Description Formation
[ i i Fill
-0.80m
- Grey and brown clay 1
-4.90m 1
=5 Blue gravel,blue clay and wood
-7.80m 1
- Blue gravel
-9.80m p
—-=10 Blue silty clay and wood
B -11.0m p
Blue rounded gravel and silt
. -13.5m 2
- Blue grey clay
-14.5m 2
Brown gravel with clay
—-15
174m : g
Blue rounded gravel with blue clay
—=20
I h
[1-22.9m

NZGD ID: BH_114750



NZGD ID: BH_114750

Borelog for well R27/1177
Gridref: 1759939.5436036
Ground Level Altitude 4.50 +MSD
Driller : RICHARDSON DRILLING COMPANY LTD
Drill Method : Page
Drill Depth : m Drill Date : 1/01/1976 12:00:00 a.m. 2/2
Scale Depth Drillers Description Formation
-22.9m
_ h
—=25
~=30
. -33.5m h
~35
. -36.5m h
-39.6m h
=40
B -42.0m i

NZGD ID: BH_114750




NZGD ID: Other_84449

Borelog for well R27/7367
Gridref: 1759822.5434898
Ground Level Altitude +MSD
Driller :
Drill Method :
Drill Depth  : 4.00m Drill Date : 3/08/2009 12:00:00 a.m.
Scale Depth Drillers Description Formation
-0.05m N S T i R Asphalt
T T 1T T —FFT
! ! SILTY GRAVEI - FILL
T i
I
— _I -
H
|
I
-0.95m
- -1.00m Geotextile material
SILTY CLAY, firm. Light brown
-1.80m
SAND, fine to medium grained. Light grey
-2.80m RN N N WL )
SANDY GRAVEL, fine. Rounded to sub-rounded. Bluish grey.
Poorly graded
B -4.00m

NZGD ID: Other_84449



NZGD ID: Other_84459

Borelog for well R27/7395
Gridref: 1759817.5435645
Ground Level Altitude +MSD

Driller : GEOTECH DRILL
Drill Method : Page
Drill Depth  : 11.55m Drill Date : 13/10/2011 12:00:00 a.m. 1 / 2
Scale Depth Drillers Description Formation
Brown SANDY GRAVEL, tightly packed, dry [FILL]
-0.80m
Brown-grey SILTY CLAY, minor GRAVEI. Soft; moist; highly
B plastic. (W/L -1.8m below ground level)
B -2.00m
Grey SANDY GRAVEL. Dense; moist; well graded
-3.60m
PP Grey fine to medium SAND. Dense; moist; uniformly graded
N R L)
IR
N L)
-4.00m IR EREEER RIS
- 4 & & & & & 44
SANDY GRAVEL. Dense; mosit; well graded
-4.90m
5 Grey coarse SAND, minor fine GRAVEL. Dense; wet; well graded
-5.20m
Grey SANDY GRAVEL. Dense; moist; well graded
[,-5.85m

NZGD ID: Other_84459



NZGD ID: Other_84459

Borelog for well R27/7395
Gridref: 1759817.5435645
Ground Level Altitude +MSD
Driller : GEOTECH DRILL
Drill Method : Page
Drill Depth  : 11.55m Drill Date : 13/10/2011 12:00:00 a.m. 2 / 2
Scale Depth Drillers Description Formation
-5.85m Grey SANDY GRAVEL. Dense; moist; well graded
B Grey SILTY SAND. Medium dense; moist; well graded
-7.35m
Dark grey fine SAND. Dense; moist; uniformly graded
—-=10
-10.5m
Dark grey slightly SANDY SILT; very stiff; moist; non plastic
-11.6m

NZGD ID: Other 84459



NZGD ID: Other 114885

Borelog for well R27/1122
Gridref: 1759757.5434602
Ground Level Altitude 2.803.41 +MSD
Driller :
Drill Method :

Scale Depth

Drill Depth  :m Drill Date : 1/01/1974 12:00:00 a.m.

Drillers Description

Page

1/2

Formation

-0.45m

Topsoil

¥ F ¥ F FAF
LR O AR K SN K A
+ 4

¥
-1.52m LR TN B W N

Brown silty sand

TEF ¥ FFH

¥FEF
-1.83m AEXERREEL

Blue sand

-4.27m

Blue metal

-5.49m ST

Grey silty sand

-8.23m

Metal and coarse blue sand

L R A I R

* *
-9.75m IR AR EEIY
: 3

Fine blue sand

Blue and brown silty sand with shell

-14.6m

NZGD ID: Other_114885




NZGD ID: Other 114885

Borelog for well R27/1122
Gridref: 1759757.5434602
Ground Level Altitude 2.803.41 +MSD
Driller :
Drill Method : Page
Drill Depth : m Drill Date : 1/01/1974 12:00:00 a.m. 2/2

Scale Depth Drillers Description Formation

LR IR I I R Blue and brown silty sand with shell

+
-14.6m [ B IS N B 3

Blue sand and metal. Water bearing

LS I NS A B R R
L IR R R R I R
(R N L N B 3 N L)
L B L R

-16.9m YRRy R p

Brown metal and sand
-17.4m 2

EREEREREEEL
PR in Blue sand

-18.3m iyt b p

LN W WA
Brown metal

—-20

-24.4m 3

NZGD ID: Other_114885



NzZGD ID: BH_136050

Job No: 310101237
@ Stantec BOREHOLE LOG Hole No: BHO1
Sheet: 1 of 3
Client: Wellington Water Started: 13/09/19
STANTEC NEW ZEALAND
Level 13, 80 The Terrace Project: MCS Sewer Duplication Finished: 16/09/19
Wellington Location: Seaview, Petone
Tel: 04 381 6700 — — Logged: LA
Fax: 04 473 1982 Description: Sonic Drilled Hole
GWRC Well Number: BQ31/0417 Checked: AN
Easting: 808072.876m Northing: 410737.626m Inclination: Vertical | RL Surface : 1.702m
Diameter (Int/Ext): 85mm/123mm Casing (Diam/Dpth): 127mm/15m Datum: NZVD2016
(22}
Shear Standard ; . c
Samples Vane Panetration Material Description _%
£ (kPa) -I;esw o} (Logging carried out in accordance with 8’ 9 g
o= \E \-‘::E» £E © Guidelines for the Field Classification of — c ] n 8
é o £s ZoES =) Soil and Rock for Engineering Purposes. o (O] % 8 =
- -g 55 =2 8 Cw New Zealand Geotechnical Society, < 2= c _ ~
| = 2 2] DgEE 53 2005) S 2g 3 Q 3
[0) Q@ = %% 68 >'% o [}y = £ 7]
o | w = & N z O] =0 | O (e} £
MADE GROUND. Jet vacuum excavated to 1.500m. Gravel, coarse
) brown, sub- angular to sub-rounded and topsoil.
b [FILL]
) -—
A L
i o
S
1.0+
1 v
s
] =<
B (1.5
3/3//4/5/6/7 | N=22 | Fine to coarse, light brownish grey silty sandy gravel MADE GROUND. em‘z,‘fie
) Well graded, medium dense, sub-angular to sub-rounded
b SPT siltstone/sandstone, moist. Some soil and plant material present from
i sample cave in from top of hole becoming less sandy at base of run. Some silt.
Disturbed
i sample [FILL]
2.0+
) -—
A L
i o
S
S _
8
E -
[=
8 J
17}
2 -
E
; ) w
% 3.0+ sample - ) 5
K 2/3//7/8/7/7 | N=29 | Fine to cobble, dark brownish grey GRAVEL with some coarse sand. 0 < d
5 ) Well graded, sub-angular to sub-rounded siltstone/sandstone, medium | o oo
g b SPT dense, moist. o o
g ] sample [ALLUVIUM] g = ¢
3 Disturbed 0 b%) 0
= i sample ° °
2 0= (
8 7 o0
_% — a o o
a J o ( -'&)'
5 b 0 0 =
E Q0 o
$ i 00 Ooé E
8 7 0 b6) 0
2| 40 ‘02
& b 0p 0
8 _ Qo o
= 0o (
) E )
‘-C;: i Q [e]
.“Q_’ N (4.5) 0 o né
g Samlple 4/4//5/5/6/6 | N =22 | Fine to medium, dark grey SAND with some brown plastic peat. Poorly T 2] o
4 ) - graded (uniform), medium dense, moist. Peat has low plasticity. Some - = ';:
3 N SF’TI calcium carbonate bivalve fossil shell fragments at base of run. g
sample
N 7 Disturbed [ALLUVIUM] [ Ve
= i sample
w
b4
Q| Drilling Method: Casing: Remarks: Datum: NZVD 2016
Lz: Sonic Rig PQ
& | Contractor: Flush:
| Stantec Water
E Equipment Type:
3 |Sonic Rig

NZGD ID: BH_136050




NzZGD ID: BH_136050

Job No: 310101237
@ Stantec BOREHOLE LOG Hole No: BHO1
Sheet: 2 of 3
Client: Wellington Water Started: 13/09/19
STANTEC NEW ZEALAND
Level 13, 80 The Terrace Project: MCS Sewer Duplication Finished: 16/09/19
Wellington Location: Seaview, Petone
Tel: 04 381 6700 — — Logged: LA
Fax: 04 473 1982 Description: Sonic Drilled Hole
GWRC Well Number: BQ31/0417 Checked: AN
Easting: 808072.876m Northing: 410737.626m Inclination: Vertical | RL Surface : 1.702m
Diameter (Int/Ext): 85mm/123mm Casing (Diam/Dpth): 127mm/15m Datum: NZVD2016
(22}
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15 8|7 " sl 209 A : |3
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a |w| & | 8 Rz 6 |30|0 3 £
Disturbed Fine to medium, dark grey SAND with some brown plastic peat. Poorly L g
7 sample graded (uniform), medium dense, moist. Peat has low plasticity. Some
b calcium carbonate bivalve fossil shell fragments at base of run. .
i [ALLUVIUM]/[continued] C .
. i . p—
] - (]
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£ * SPT low plasticity with fibrous plant remains present occasionally. Becoming | x .
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= o 1/2//3/4/13/4 | N =14 | Grey, sandy SILT. Soft, moist, low plasticity (cracks when rolled). X «
S Plastic brown peat occasionally, low plasticity, soft. Calcium carbonate |x
g b SPT bivalve fossils (whole and fragments) throughout. Bivalves are ribbed x
5 i Dsi:tr:gz ’ assymetric shells, some gastropods present (small). Sulphurous odour %
H i | on opening core. x
8 sample [ALLUVIUM] L ®
o - x o
S b ) X E
< i x ]
ﬁ X
N 7 x «
5 S
b4 X
Q| Driling Method: Casing: Remarks: Datum: NZVD 2016
Lz: Sonic Rig PQ
| Contractor; Flush:
| Stantec Water
E Equipment Type:
3 |Sonic Rig
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NzZGD ID: BH_136050

Job No: 310101237
@ Stantec BOREHOLE LOG Hole No: BHO1
Sheet: 3 of 3
Client: Wellington Water Started: 13/09/19
STANTEC NEW ZEALAND
Level 13, 80 The Terrace Project: MCS Sewer Duplication Finished: 16/09/19
Wellington Location: Seaview, Petone
Tel: 04 381 6700 — — Logged: LA
Fax: 04 473 1982 Description: Sonic Drilled Hole
GWRC Well Number: BQ31/0417 Checked: AN
Easting: 808072.876m Northing: 410737.626m Inclination: Vertical |RL Surface : 1.702m
Diameter (Int/Ext): 85mm/123mm Casing (Diam/Dpth): 127mm/15m Datum: NZVD2016
(22}
Shear Standard ; . c
Samples Vane Panetration Material Description _%
£ (kPa) -I;esw o} (Logging carried out in accordance with 8’ § g
= \E \-‘::E» £E © Guidelines for the Field Classification of — c @ n 8
E|§ e o oEs -0 Soil and Rock for Engineering Purposes. o 05 % g 2
- -g 55 see Cw New Zealand Geotechnical Society, = 2= c _ ~
2 | 2 e B3 =gEE 53 2005) s _g-g 3 5 S
[0} o s B Tw& ‘© e o = =
o w| & | 88 Y| Z& 6 |S0|0 5 £
Grey, sandy SILT. Soft, moist, low plasticity (cracks when rolled). X X
) Plastic brown peat occasionally, low plasticity, soft. Calcium carbonate |x X —
N bivalve fossils (whole and fragments) throughout. Bivalves are ribbed X ” L
i assymetric shells, some gastropods present (small). Sulphurous odour « g
on opening core. x %
7 W [ALLUVIUM][continued] «
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x
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- X
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Option 5 Borehole Summary
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NZGD ID: Other_84358

Borelog for well R27/7126

Gridref: 1760331.5436914
Ground Level Altitude 7.02 +MSD
Driller : UNKNOWN or MISCELLANEOUS

Drill Method :
Drill Date : 13/03/2003 12:00:00 a.m.

Drill Depth  : 5.00m
Formation

Scale Depth Drillers Description
Sandy Gravel, brown trace glass and coal.
-0.20m
Clayey silt, brown, trace of orange-brown mottles, rootlets and

coal. Becoming grey with orange mottles @ 0.7m. Dark brown
mottles @ 0.75m. Becoming grey @ 1.1m.

B -2.10m
Silty sand, grey, fine-medium grained. Static water level at 2.3m
below ground level
-2.60m
Silty clay, grey, trace of fine sand. With laminated beds of silty
sand up to 1cm thick, trace wood fragments.
-3.50m
Silty clay, trace sand and shell fragments.
-5.00m

NZGD ID: Other_84358



NZGD ID: BH_137189
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NZGD ID: BH_114761

Borelog for well R27/1202
Gridref: 1759239.5435976
Ground Level Altitude 4.20 +MSD
Driller : SUB-STRUCTURAL DRILLING
Drill Method :
Drill Depth  :m Drill Date : 1/01/1948 12:00:00 a.m.

Scale Depth Drillers Description

Page

1/2

Formation

Silt

-1.83m

¥ ¥ FF ¥ FIFFF
_ SRR Sand

-3.96m R L

Metal

-5.18m

¥ F FFH S
and

- R ET

5.49m Fotifad d ot

Metal and sand

-7.32m

(R NN L Sand and metal
LR

1-11.3m

NZGD ID: BH_114761




NZGD ID: BH_114761

Borelog for well R27/1202
Gridref: 1759239.5435976
Ground Level Altitude 4.20 +MSD
Driller : SUB-STRUCTURAL DRILLING
Drill Method : Page
Drill Depth :m Drill Date : 1/01/1948 12:00:00 a.m. 2/2
Scale Depth Drillers Description Formation
"“,‘"‘,‘"‘*’."‘ Sand and metal
[ N B BE B RS B R
* k F AN
'1'1‘-#'1'#'1';;#
[ N B BE B N B R 2
L AR B NS I R
[ N B B B N SR B
- LA B B B R
-11.3m ‘f‘f*:f*&‘t*::#
Metal 4
- -14.0m 2
SR X NANENLY sand p
Metal
=15
- -17.1m 2
Metal and sand
-18.3m 2
Metal and wood
B2 -20.1m 2

NZGD ID: BH_114761



Design Report Project Number: OPC101481

Project Name: Hutt CBD Sewer Bypass

Appendix B — Level 1 Cost Estimate (for
Shortlist Assessment)

80 Author: EG, JH
Date: 4/6/2023
Status: Final






Pricing Method

Due to the limited design information and early design stage, there are several key assumptions
used in developing the cost estimate. These assumptions have been listed in this memorandum.

Alta have estimated the works from first principles with some bench marking of rates used on other
similar projects in the Wellington region. Where rates and prices have been used from previous
years, these have been indexed to a 2022 base date. No allowance has been made for any cost
escalation to future periods.

No site visits have been undertaken to inform the construction restraints, however, google maps and
New Zealand Geotechnical Database have been used to gain site information.

Physical Works

Alta have provided sketches of the key construction assumptions which have been reviewed with
Holmes and used as the basis for the cost estimates. These are attached in the appendix for
reference.

The works has been broken down into the following elements

e Traffic Management

e Pipework - Open Cut

e Pipework - Pilot Bore

e Trenchless Manholes and Shafts
e Pipework - Rising Main

e Pipework - Bridge Crossing

e Pipework - HDD River Crossing
e Pump Station

e Pump Station Storage

e Service Location Works

e Service Relocation Works

A summary of the key assumptions for each of the above sections are detailed below.

Traffic Management

Traffic Management has been priced based on a crew rate per day. The estimate also includes an
allowance for barrier installation, temporary traffic lights and VMS boards.

The durations are calculated on open cut and trenchless pipe lay productivities. The traffic allowance
for open cut crews is a 4 person crew and associated vehicles for the duration of the open cut works.
The allowance for the trenchless pipe work is a 4 person crew and associated vehicles for 30 working
days per launch pit and retrieval pit.

Pipework - Open Cut

Open cut pricing has been built up from first principles including crew pricing, material costs and
assumed productivities. We have assumed high-density polyethylene pipes will be used. The costs
also include for road reinstatement, tip fees and trench backfill.



Alta have calculated a range of rates for various pipe sizes and depths. These have been applied to
the pipe alighments based on a desktop review of the initial invert depth of the pipe and the depth
at the pump station.

Open trench construction methods have been assumed for all pipe installation up to a depth of
4.5m. Where pipes are deeper that 4.5m, trenchless methods have been assumed.

The geotechnical information available indicates that the ground conditions are likely to be Taita
Alluvium consisting of silts, sands and gravels, which the pricing has been based on. At this stage, no
additional allowance has been made for dewatering, however contingency has been applied to the
base estimate to make allowance for additional costs and design development such as this.

No manholes or connections have been included in the price other than the connections shown on
the drawings and for changes in pipe direction.

Pipework - Pilot Bore

Where the gravity pipe is indicated to be greater than 4.5m deep, trenchless pipe installation
methods have been priced. The rate used is based on half the work being installed using pilot bore
methods, and half the work being installed using Micro Tunnel Boring Machine methods. The split is
due to the geotechnical information indicating the likely presence of cobbles. These present a risk to
pilot bore methods.

The pricing is benchmarked on projects with similar size trenchless pipe. It is recommended that
further geotechnical investigation is undertaken to confirm the preferred trenchless method and to
refine the costings.

Trenchless Manholes and Shafts

Trenchless shafts have been allowed for at 100m centres. This matches the maximum distance for
the pilot bore method.

The pricing allows for a temporary shaft, excavation, permanent manhole structure and backfill.
There are various ways of constructing temporary shafts, including solder piled and timber lagging,
sheet piling and caisson shafts. For this pricing, we have assumed caisson construction methods.

Depth is based on the pipe invert level assuming a constantly falling gravity main.

Pipework - Rising Main

Open cut pricing has been built up from first principles including crew pricing, material costs and
assumed productivities. We have assumed high-density polyethylene pipes will be used. The costs
include for road reinstatement, tip fees and backfill.

The pipe size has been assumed to be 300mm nominal diameter.
An air valve or scour valve has been included at 250m intervals.

Pipework - Bridge Crossing

Pipe bridge costs are based on a ductile Iron pipe being connected to an existing bridge. The pricing
allows for access scaffold for the installation, brackets, pipe materials and connection to the bridge.



Pipework - HDD River Crossing

Horizontal directional drilling pricing has been benchmarked off similar projects where long drill
shots under waterways are required. There is a significant amount of investigation works required to
confirm that the construction method would be achievable, especially considering the proximity to
the Waiwhetu aquifer, which provides drinking water to the Wellington region.

Pump Station

Pump station pricing has been benchmarked off similar projects, and flow rates. Previous projects
have been adjusted for inflation to reflect current costs. The flow rates for the pump stations vary
from 100I/s for options 1 to 4, and 50I/s for options 5 and 6.

The pricing includes for all typical pump station equipment including wet well, pumps, flow meters,
odour management, electrical equipment, and controls.

Pump Station Storage

Storage pricing is based on 600m? of glass reinforced plastic (GRP) tanks buried next to the pump
station. The pricing includes for temporary works and removal of excavated material, and backfill
with aggregate.

We have assumed a depth range of 3-5m for the storage tanks.

Service Location Works

Service location work is based on the length of pipe to be installed. The rate includes for traffic
management, hydro excavation, and temporary reinstatement.

Service Relocation Works

An allowance has been included for service relocation. The costs are focused on the pump station,
with options 5 and 6 having a higher allowance due to these options having two pump station sites.

Outfall

Emergency overflow pipework and outfall structures have been included within the estimates. The
pipe rate is similar to the open cut pipe rate, with depths assumed to be 2-3 meters cover.

Contractors Risk

Alta have included an allowance of 3% for contractor’s construction risk.

Onsite Overheads

Alta have built up a site management cost. The project delivery team is assumed to consist of two
project managers for the pump station and the pipework, associated project engineers and site
engineers, and other support staff including Health and Safety, Communications and Quality staff,
surveyors, and contract and commercial management support.

Site facilities have been included, along with a site compound and site consumables, insurances and
bonds and IT costs. Project durations vary between 12 to 18 months depending on the quantity of
work required.



The onsite overheads for each project are considered reasonable, when comparing these on a
percentage basis against the direct costs of each project.

Offsite Overheads and Profit

An allowance of (il has been applied to the direct costs and onsite overheads for contractor’s
offsite overheads and profit.

Consultancy Fees (MSQA)

An allowance of i of the physical works cost has been made for management, surveillance and
quality assurance costs during the project delivery phase.

Investigations

Consultancy fees of @of the physical works cost have been included for investigation design costs,
along with a nominal allowance for initial site investigation and other costs.

Preliminary Design/Consenting

Consultancy fees of @fof the physical works cost have been included for preliminary design costs,
along with a nominal allowance for preliminary site investigation and other costs.

Detailed Design

Consultancy fees of @iof the physical works cost have been included for detailed design costs,
along with a nominal allowance for preliminary site investigation and other costs.

Procurement

Consultancy fees of (fif the physical works cost have been included for the procurement costs.

Contingency & Funding Risk

The project contingency and Funding risks has been set in line with the Wellington Water Cost
Estimation Manual, level one estimate at(iJand @irespectively.

The projects have then been risk adjusted, based on the level of cost risk associated with each
project.

For each project, the Pipework, Pump Station and Rising Main elements have been reviewed and a
specific risk for each element has been applied. This has been scored as either Low Medium or High.
The base assumption of 40% project contingency and 60% funding risk has been adjusted by 5% up
or down as shown in the table below for high or low scores. This has then been weighted based on
the percentage each element is of the total cost.



Table 2: Risk Adjustments

Project contingency Funding Risk
Low a an
Medium —
High *

The risk has been scored for each element of each project as shown in the table below.

Table 3: Risk Assessment

Option 01 Option 02 Option 03 Option 04 Option 05 Option 06
PIPEWORK HIGH LOW MEDIUM MEDIUM LOW LOW
PUMP MEDIUM MEDIUM MEDIUM MEDIUM HIGH HIGH
STATION
RISING LOW LOW MEDIUM HIGH MEDIUM HIGH
MAIN
This results in the weighted adjusted risk for each option is shown in the table below
Table 4: Risk Summary
Option 01 Option 02 Option 03 Option 04 Option 05 Option 06
Project G
Contingenc
y
Funding G
Riks

Further details on the risk allocation are included in the appendix.

Escalation

The pricing is based on current cost, with no allowance for future cost escalation. Nationally the
construction market is currently experiencing higher than normal cost escalation. The market is
seeing a range of increases across materials, labour and plant that varies between 5% and 40% over

the past 12 months.

The impact on project cost varies depending on the type of project and the input components. These

projects are subject to escalation risk on the following key items




e Commodity prices for raw materials such as steel, copper, and aluminium.
® Increases in shipping costs.

® Increase in specialist equipment costs.

® Increased transport costs in New Zealand.

® Increased labour costs.

Conclusion

The project expected costs are shown in Table 1: Summary of Estimates. These costs are provided to
allow an assessment of the difference in outturn cost in comparison to the various options reviewed.
Several key assumptions have been made to provide budget estimates, and these have been kept
constant across the options where possible to allow a like for like comparison of the costs.

It is recommended that once a preferred option is selected, further assessment of the assumptions
and costs for that option are reviewed and the budget estimate is updated.

Yours sincerely,

Alta Consulting Ltd
022 685 8441



Option 01 Option 02 Option 03 Option 04 Option 05 Option 06
HAL AAG HAL AAJ - - HAL AAL HAL AAM

Investigations

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Project Development

Preliminary Design/Consenting
Consultancy Fees

Site Investigations

Consenting Fees, Community Engage
Other Costs (Legal, Land, etc.)

Total Consenting

Detailed Design

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Detailed Design

Procurement

Consultancy Fees

Other Costs (Legal, Land, etc.)
Total Procurement

Construction

Consultancy Fees (MSQA)
Other Costs (Legal, Land, etc.)
Physical Works
Traffic Management
Pipework - Open Cut
Pipework - Pilot Bore
Trenchless Manholes and Shafts
Pipework - Rising Main
Pipework - Bridge Crossing
Pipework - HDD River Crossing
Pump Station
Pump Station Storage
Service Location works
Service Relocation Works
Outfall Works

Contractors Risk
SubTotal
On Site Overheads
Off Site O/H & Profit
Total Physical Works
Total Construction

Base Estimate

Expected Estimate

95th Percentile Estimate




Weighted Percentage of Cost

Option 01

Option 02

Option 03

Option 04

Option 05

Option 06

Estimate 01

Estimate 02

Estimate 03

Estimate 04

Estimate 05

Estimate 06

Pipework - Open Cut

Pipework - Pilot Bore

Trenchless Manholes and Shafts

Pipework - Rising Main

Pipework - Bridge Crossing

Pipework - HDD River Crossing

Pump Station

Pump Station Storage

Pipework

Pump Station

Rising Main

HAL AAG

HAL AAJ

HAL AAL

HAL AAM

Risk
Option 01 Option 02 Option 03 Option 04 Option 05 Option 06
Pipework 3 1 2 2 1 1
Pump Station 2 2 2 2 3 3
Rising Main 1 1 2 3 2 3




PROJECT ESTIMATE

Project Name: Option 01
Current Phase: Level 1 Estimate
Base Date: Aug-22
Phase Description Base Estimate Contingency Total

Investigations

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Project Development

Preliminary Design/Consenting

Consultancy Fees
Site Investigations

Consenting Fees, Community Engagement

Other Costs (Legal, Land, etc.)
Total Consenting

Detailed Design

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Detailed Design

Procurement

Consultancy Fees
Other Costs (Legal, Land, etc.)
Total Procurement

Construction

Consultancy Fees (MSQA)
Other Costs (Legal, Land, etc.)
Physical Works

Pipework - Rising Main
Pipework - Bridge Crossing

Pipework

Service Location works

Service Relocation Works

Total Construction

- HDD River Crossing

Pump Station Storage

Traffic Management
Pipework - Open Cut
Pipework - Pilot Bore
Manholes and Shafts

Pump Station

Outfall Works

Contractors Risk
SubTotal

On Site Overheads
Off Site O/H & Profit
Total Physical Works

Base Estimate

Base Estimate
Contingency

Expected Estimate

95th Percentile Estimate

Funding Risk

95th Percentile Estimate

Notes:

This estimate is exclusive of escalation and GST.

Approvals

Prepared by:

Reviewed by:

Approved by:

Name

Signature Date




Project Name:
Current Phase:
Base Date:

PROJECT ESTIMATE

Option 02

Level 1 Estimate

Aug-22

Phase

Description

Base Estimate

Contingency Total

Investigations

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Project Development

Preliminary Design/Consenting

Consultancy Fees

Site Investigations
Consenting Fees, Community
Other Costs (Legal, Land, etc.)
Total Consenting

Engagement

Detailed Design

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Detailed Design

Procurement

Consultancy Fees
Other Costs (Legal, Land, etc.)
Total Procurement

Construction

Consultancy Fees (MSQA)
Other Costs (Legal, Land, etc.)
Physical Works

Traffic Management
Pipework - Open Cut
Pipework - Pilot Bore
Manholes and Shafts

Pipework - Rising Main

Pipework - Bridge Crossing

Pipework

- HDD River Crossing
Pump Station
Pump Station Storage

Service Location works

Service Relocation Works

Total Construction

Outfall Works

Contractors Risk
SubTotal

On Site Overheads
Off Site O/H & Profit
Total Physical Works

Base Estimate

Base Estimate
Contingency
Expected Estimate

95th Percentile Estimate

Funding Risk
95th Percentile Estimate

Notes:

This estimate is exclusive of escalation and GST.

Approvals

Prepared by:

Reviewed by:

Approved by:

Name

Signature

Date




PROJECT ESTIMATE

Project Name: Option 03
Current Phase: Level 1 Estimate
Base Date: Jun-22
Phase Description | Base Estimate Contingency Total

Investigations

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Project Development

Preliminary Design/Consenting

Consultancy Fees

Site Investigations

Consenting Fees, Community Engagement
Other Costs (Legal, Land, etc.)

Total Consenting

Detailed Design

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Detailed Design

Procurement

Consultancy Fees
Other Costs (Legal, Land, etc.)
Total Procurement

Construction

Consultancy Fees (MSQA)
Other Costs (Legal, Land, etc.)
Physical Works
Traffic Managemen

Pipework - Open Cu
Pipework - Pilot Borg
Manholes and Shafts
Pipework - Rising Mai
Pipework - Bridge Crossing
Pipework - HDD River Crossing
Pump Station

Pump Station Storagdq
Service Location works
Service Relocation Work{
Outfall Work{

Contractors Risi

SubTota

On Site Overheady

Off Site O/H & Profi

Total Physical Workd

Total Construction

Base Estimate

Base Estimate
Contingency

Expected Estimate

95th Percentile Estimate

Funding Risk

95th Percentile Estimate

Notes:

This estimate is exclusive of escalation and GST.

Approvals

Prepared by:

Reviewed by:

Approved by:

Name Signature Date




Project Name:
Current Phase:
Base Date:

PROJECT ESTIMATE

Option 04

Level 1 Estimate

Jun-22

Phase

Description

Base Estimate

Contingency Total

Investigations

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Project Development

Preliminary Design/Consenting

Consultancy Fees
Site Investigations

Consenting Fees, Community Engagement

Other Costs (Legal, Land, etc.)
Total Consenting

Detailed Design

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Detailed Design

Procurement

Consultancy Fees
Other Costs (Legal, Land, etc.)
Total Procurement

Construction

Consultancy Fees (MSQA)
Other Costs (Legal, Land, etc.)
Physical Works

Traffic Management
Pipework - Open Cut
Pipework - Pilot Bore
Manholes and Shafts

Pipework - Rising Main

Pipework - Bridge Crossing

Pipework

- HDD River Crossing

Pump Station

Pump Station Storage

Service Location works

Service Relocation Works

Total Construction

Outfall Works

Contractors Risk
SubTotal

On Site Overheads
Off Site O/H & Profit
Total Physical Works

Base Estimate

Base Estimate
Contingency

Expected Estimate

95th Percentile Estimate

Funding Risk

95th Percentile Estimate

Notes:

This estimate is exclusive of escalation and GST.

Approvals

Prepared by:

Reviewed by:

Approved by:

Name

Signature

Date




Project Name:
Current Phase:
Base Date:

PROJECT ESTIMATE

Option 05

Level 1 Estimate

Jun-22

Phase

Description

Base Estimate

Contingency Total

Investigations

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Project Development

Preliminary Design/Consenting

Consultancy Fees

Site Investigations
Consenting Fees, Community
Other Costs (Legal, Land, etc.)
Total Consenting

Engagement

Detailed Design

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Detailed Design

Procurement

Consultancy Fees
Other Costs (Legal, Land, etc.)
Total Procurement

Construction

Consultancy Fees (MSQA)
Other Costs (Legal, Land, etc.)
Physical Works

Traffic Management
Pipework - Open Cut
Pipework - Pilot Bore
Manholes and Shafts

Pipework - Rising Main

Pipework - Bridge Crossing

Pipework

- HDD River Crossing
Pump Station
Pump Station Storage

Service Location works

Service Relocation Works

Total Construction

Outfall Works

Contractors Risk
SubTotal

On Site Overheads
Off Site O/H & Profit
Total Physical Works

Base Estimate

Base Estimate
Contingency
Expected Estimate

95th Percentile Estimate

Funding Risk
95th Percentile Estimate

Notes:

This estimate is exclusive of escalation and GST.

Approvals

Prepared by:

Reviewed by:

Approved by:

Name

Signature

Date




Project Name:
Current Phase:
Base Date:

PROJECT ESTIMATE

Option 06

Level 1 Estimate

Jun-22

Phase

Description

Base Estimate

Contingency Total

Investigations

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Project Development

Preliminary Design/Consenting

Consultancy Fees
Site Investigations

Consenting Fees, Community Engagement

Other Costs (Legal, Land, etc.)
Total Consenting

Detailed Design

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Detailed Design

Procurement

Consultancy Fees
Other Costs (Legal, Land, etc.)
Total Procurement

Construction

Consultancy Fees (MSQA)
Other Costs (Legal, Land, etc.)
Physical Works

Traffic Management
Pipework - Open Cut
Pipework - Pilot Bore
Manholes and Shafts

Pipework - Rising Main

Pipework - Bridge Crossing

Pipework

- HDD River Crossing

Pump Station

Pump Station Storage

Service Location works

Service Relocation Works

Total Construction

Outfall Works

Contractors Risk
SubTotal

On Site Overheads
Off Site O/H & Profit
Total Physical Works

Base Estimate

Base Estimate
Contingency

Expected Estimate

95th Percentile Estimate

Funding Risk

95th Percentile Estimate

Notes:

This estimate is exclusive of escalation and GST.

Approvals

Prepared by:

Reviewed by:

Approved by:

Name

Signature

Date




Option 01

Bill description Unit Quantity Rate Amount
Traffic Management
1x STMS Level 2/3P + 2x TC with TMA (trenched) Days
1x STMS Level 2/3P + 3x TC with TMA Days
Barrier install and removal each
Barriers Days
VMS trailer Days
Portable NZTA Traffic Lights Days
Pipework - Open Cut
DN450 In Road - 2-3m deep m
DN450 In Road - 3-4m deep m
DN450 In Road - 4-5m deep m
DN450 In Road -5+m deep m
Pipework - Pilot Bore
DN450 Pilot Bore m
Manholes and Shafts
3m Dia Shaft 5m Deep each
3m Dia Shaft 6m Deep each
3m Dia Shaft 7m Deep each
3m Dia Shaft 8m Deep each
Pipework - Rising Main
DN300 Rising Main m
Air Valve / Sour Valve each
Pipework - Bridge Crossing
DN300 Pipe Bridge m
Pipework - HDD River Crossing
Pump Station I/s
Pump Station LS
Pump Station Storage m?3

m3
Service Location works

m
Service Relocation Works

each
Outfall Works
Outfall Pipe - 450 2-3m deep m
Outfall Strucutre each
Onsite Overheads
Establish/Disestablish: LS
P&G Fixed Costs LS
Time-related Support: months
Management Staff months




Option 02

Bill description Unit Quantity Rate Amount
Traffic Management
1x STMS Level 2/3P + 2x TC with TMA Days
1x STMS Level 2/3P + 3x TC with TMA Days
Barrier install and removal each
Barriers Days
VMS trailer Days
Portable NZTA Traffic Lights Days
Pipework - Open Cut
DN375 In Road - 2-3m deep m
DN375 In Road - 3-4m deep m
DN375 In Road - 4-5m deep m
DN375In Road -5+m deep m
Pipework - Pilot Bore
DN450 Pilot Bore m
Manholes and Shafts
3m Dia Shaft 5m Deep each
3m Dia Shaft 6m Deep each
3m Dia Shaft 7m Deep each
3m Dia Shaft 8m Deep each
Pipework - Rising Main
DN300 Rising Main m
Air Valve / Sour Valve each
Pipework - Bridge Crossing
DN300 Pipe Bridge m
Pipework - HDD River Crossing
Pump Station I/s
Pump Station LS
Pump Station Storage m?3

m3
Service Location works

m
Service Relocation Works

each
Outfall Works
Outfall Pipe - 450 2-3m deep m
Outfall Strucutre each
Onsite Overheads
Establish/Disestablish: LS
P&G Fixed Costs LS
Time-related Support: months
Management Staff months




Option 03

Bill description Unit Quantity Rate Amount
Traffic Management
1x STMS Level 2/3P + 2x TC with TMA Days
1x STMS Level 2/3P + 3x TC with TMA Days
Barrier install and removal each
Barriers Days
VMS trailer Days
Portable NZTA Traffic Lights Days
Pipework - Open Cut
DN450 In Road - 2-3m deep m
DN450 In Road - 3-4m deep m
DN450 In Road - 4-5m deep m
DN450 In Road -5+m deep m
Pipework - Pilot Bore
DN450 Pilot Bore m
Manholes and Shafts
3m Dia Shaft 5m Deep each
3m Dia Shaft 6m Deep each
3m Dia Shaft 7m Deep each
3m Dia Shaft 8m Deep each
Pipework - Rising Main
DN300 Rising Main m
Air Valve / Sour Valve each
Pipework - Bridge Crossing
DN300 Pipe Bridge m
Pipework - HDD River Crossing
Pump Station I/s
Pump Station LS
Pump Station Storage m?3

m3
Service Location works

m
Service Relocation Works

each
Outfall Works
Outfall Pipe - 450 2-3m deep m
Outfall Strucutre each
Onsite Overheads
Establish/Disestablish: LS
P&G Fixed Costs LS
Time-related Support: months
Management Staff months




Option 04

Bill description Unit Quantity Rate Amount
Traffic Management
1x STMS Level 2/3P + 2x TC with TMA Days
1x STMS Level 2/3P + 3x TC with TMA Days
Barrier install and removal each
Barriers Days
VMS trailer Days
Portable NZTA Traffic Lights Days
Pipework - Open Cut
DN450 In Road - 2-3m deep m
DN450 In Road - 3-4m deep m
DN450 In Road - 4-5m deep m
DN450 In Road -5+m deep m
Pipework - Pilot Bore
DN450 Pilot Bore m
Manholes and Shafts
3m Dia Shaft 5m Deep each
3m Dia Shaft 6m Deep each
3m Dia Shaft 7m Deep each
3m Dia Shaft 8m Deep each
Pipework - Rising Main
DN300 Rising Main m
Air Valve / Sour Valve each
Pipework - Bridge Crossing
DN300 Pipe Bridge m
Pipework - HDD River Crossing
Pump Station I/s
Pump Station LS
Pump Station Storage m?3

m3
Service Location works

m
Service Relocation Works

each
Outfall Works
Outfall Pipe - 450 2-3m deep m
Outfall Strucutre each
Onsite Overheads
Establish/Disestablish: LS
P&G Fixed Costs LS
Time-related Support: months
Management Staff months




Option 05

Bill description Unit Quantity Rate Amount
Traffic Management
1x STMS Level 2/3P + 2x TC with TMA Days
1x STMS Level 2/3P + 3x TC with TMA Days
Barrier install and removal each
Barriers Days
VMS trailer Days
Portable NZTA Traffic Lights Days
Pipework - Open Cut
DN300 In Road - 2-3m deep m
DN300 In Road - 3-4m deep m
DN300 In Road - 4-5m deep m
DN300 In Road -5+m deep m
Pipework - Pilot Bore
DN450 Pilot Bore m
Manholes and Shafts
3m Dia Shaft 5m Deep each
3m Dia Shaft 6m Deep each
3m Dia Shaft 7m Deep each
3m Dia Shaft 8m Deep each
Pipework - Rising Main
DN300 Rising Main m
DN300 Rising Main m
Air Valve / Sour Valve each
Pipework - Bridge Crossing
DN300 Pipe Bridge m
DN300 Pipe Bridge m
Pipework - HDD River Crossing
Pump Station I/s
Pump Station LS
Pump Station LS
Pump Station Storage m?3

m3
Service Location works

m
Service Relocation Works

each
Outfall Works
Outfall Pipe - 450 2-3m deep m
Outfall Strucutre each
Onsite Overheads
Establish/Disestablish: LS
P&G Fixed Costs LS
Time-related Support: months
Management Staff months




Option 06

Bill description Unit Quantity Rate Amount

Traffic Management

1x STMS Level 2/3P + 2x TC with TMA Days
1x STMS Level 2/3P + 3x TC with TMA Days
Barrier install and removal each
Barriers Days
VMS trailer Days
Portable NZTA Traffic Lights Days

Pipework - Open Cut

DN300 In Road - 2-3m deep m
DN300 In Road - 3-4m deep m
DN300 In Road - 4-5m deep m
DN300 In Road -5+m deep m
Pipework - Pilot Bore
DN450 Pilot Bore m
Manholes and Shafts
3m Dia Shaft 5m Deep each
3m Dia Shaft 6m Deep each
3m Dia Shaft 7m Deep each
3m Dia Shaft 8m Deep each
Pipework - Rising Main
DN300 Rising Main m
DN300 Rising Main m
Air Valve / Sour Valve each
Pipework - Bridge Crossing
DN300 Pipe Bridge m
DN300 Pipe Bridge m
Pipework - HDD River Crossing m
DN300 HDD long shot m
Pump Station I/s
Pump Station LS
Pump Station LS
Pump Station Storage m?3

m3
Service Location works

m
Service Relocation Works

each
Outfall Works
Outfall Pipe - 450 2-3m deep m
Outfall Strucutre each
Onsite Overheads
Establish/Disestablish: LS
P&G Fixed Costs LS
Time-related Support: months

Management Staff months
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Longlist Assessment

Upgrade
Option
MPD

AAA

AAC

AAH

AAI

AA)

AAL

AAM

AAN

AAO

Do nothing, 2070 scenario
New 1600m long 375mm dia sewer main to service RiverLink Development from
Melling Rd down to new pump station. Includes also side connections.
New 1000m long 375mm dia sewer main from Kings Cres down to new 80L/s pump
station at Ewan Br - pumped across Bridge

New 1000m long 375mm dia sewer main from Kings Cres down to new 80L/s pump
station at Ewan Br - pumped to Barber Gr

New 80L/s pump station at Ewan Br.

New 80L/s pump station at Hutt Rec Park.

New 1900m long 375mm dia sewer main from Brunswick St down to new 80 L/s pump
station at Ewan Br.

New 1900m long 450mm dia sewer main from Brunswick St down to new 100 L/s +

600m3 pump station at Ewan Br.
New 1500m long 450mm dia sewer main from Pretoria St down to new 100 L/s +

600m3 pump station at Ewan Br.

New 1000m long 450mm dia sewer mainfrom Margaret St to new 100 L/s + 600 m3
pump station at Hutt Rec Park.

New 375mm dia sewer on Pretoria St to new 100 L/s + 600 m3 pump station on
Pretoria St pump to Melling.

New 1000m long 450mm dia sewer mainfrom Margaret St to new 200 L/s + 600 m3
pump station at Hutt Rec Park.

New 300mm main along Okura Gv and Ariki St to New 50L/s PS at Ariki St discharging
across new Melling Rd bridge, and new 50L/s + 600m3 pump station at Ewan Br.

New 450mm main from Kings Cres along Okura Gv and Ariki St to New 50L/s PS at
Ariki St discharging across new Melling Rd bridge, and new 50L/s + 600m3 pump
station at Ewan Br.

New 1700m long 450mm dia sewer main from Pretoria St to new 200 L/s + 600 m3
pump station at Myrtle St.

New 1800m long 450mm dia sewer main from Pretoria St to new 200 L/s + 600 m3
pump station at Hutt Rec Park.

Initial Observation
Baseline spill volume.

Relief throughout Riverlink area network

Relief in the south-western end of Riverlink area, but
spilling still predicted in Melling Rd / Brunswick St end

Demonstrates that RM route has minimal impact on the
solution outcome in Riverlink (ie equivalent benefit if RM
crosses Ewan Br or stays on true left bank of Hutt River)

Some relief in the south-western end of Riverlink area,
but spilling still predicted in Melling Rd / Brunswick St
end.

Relief to trunk main from Woburn to Barber Gr, but
minimal impact in Riverlink area (interceptor needed)

Relief throughout Riverlink area network

Relief throughout Riverlink area network, with additional
benefit over AAF
Relief throughout Riverlink area network, though some
spilling still remains in Melling Rd area
Relief to trunk main from Woburn to Barber Gr, and somej
benefit to south-western Riverlink area
Relief throughout Riverlink area network, but would
require upgrade to WHMS to avoid spilling at Melling
EOP
Relief to trunk main from Woburn to Barber Gr, and so
southern Riverlink area. Spilling remains in Melling Rd
area

Relief throughout Riverlink area network, though some
spilling still remains in Melling Rd and Kings Cres areas

Relief to trunk main from Woburn to Barber Gr, and so
southern Riverlink area. Spilling remains in Melling Rd
area
Relief throughout Riverlink area network, though some
modelled spilling remains in Melling Rd area
Relief throughout Riverlink area network, though some

modelled spilling remains in Melling Rd area
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Shortlist Assessment & Storage

~2yr ARI Event (14-16 November 2016)
Simulated Uncontrolled Spilling (m3)

.. Northern Southern Alicetown
Description ) ) ) ) Boulcott* Woburn* Elsewhere
Riverlink* Riverlink* *
Base Do nothing, 2070 scenario 1,660 1,640 450 1,960 5,170 12,930 23,800
AAG (Option 1) New 1900m long 450mm dia sewer main frf)m Brunswick St down to new 100 L/s + 600m3 30 340 420 2560 4,950 12,900 21,190
pump station at Ewan Br.
AAJ (Option 2) New 375mm dia sewer on Pretoria St to new 100 L{s + 600 m3 pump station on Pretoria St 450 330 420 1,980 4,880 12,950 21010
pump to Melling.
New 450mm main from Kings Cres along Okura Gv and Ariki St to New 50L/s PS at Ariki St
AAM (Option 5) discharging across new Melling Rd bridge, and new 50L/s + 600m3 pump station at Ewan 570 440 330 2,270 4,960 12,840 21,410
Br.
New 1700m | 450 di in f Pretoria St t 200 L, 600 m3
AAN (Option3)  \eW 1700m long 450mm dia sewer main from Pretoria St to new 200 L/s + 600 m3 pump 470 20 420 3,350 4,350 12,950 21,560
station at Myrtle St.
New 1800m long 450mm di in from Pretoria St t 200 600 m3
AAO (Option4) e 1800m long 450mm dia sewer main from Pretoria St to new 200 L/s + 600 m3 pump 520 770 420 1,960 4,830 12,930 21,440
station at Hutt Rec Park.
AAP New 1900m long 450mm dia sewer main frc?m Brunswick St down to new 100 L/s + 2400m3j] 30 200 420 1970 4,890 12,890 20,390
pump station at Ewan Br.
AAQ New 1900m long 450mm dia sewer main fr(?m Brunswick St down to new 100 L/s + 3600m3 30 110 220 1,960 4,820 12.900 20,240
pump station at Ewan Br.

~2yr ARI Event (14-16 November 2016)
Simulated EOP Spilling (m3)

= Total
Upgrade Mellin Hinemoa Seaview Spillin
pg. Description Riverlink Barber Gr ) 9 Wakefield Total EOP - . 9
Option Station St St WWTP (m?)
Base Do nothing, 2070 scenario - 10,450 530 0 580 101,670 160,770 184,570
New 1 | 4 i in fi B ick 100 L
AAG (Option 1) ew 1900m long 450mm dia sewer main from Brunswick St down to new 100 L/s + 600m3 . 12,100 670 130 570 101,590 162,670 183,860

pump station at Ewan Br.
New 375 di Pretoria St t 100 L, 600 m3 tati Pretoria St
AAJ Option 2) ew 375mm dia sewer on Pretoria St to new ./s+ m3 pump station on Pretoria ) 11,220 2260 0 570 101310 163,070 184,080
pump to Melling.

New 450mm main from Kings Cres along Okura Gv and Ariki St to New 50L/s PS at Ariki St

AAM (Option 5) discharging across new Melling Rd bridge, and new 50L/s + 600m3 pump station at Ewan = 11,700 1,370 0 580 101,400 162,670 184,080
Br.
New 1700m long 450mm di in from Pretoria St t 200 L/s + 600 m3
AAN (Option 3) ew 1700m long 450mm dia sewer main from Pretoria St to new 200 L/s + 600 m3 pump : 11,260 1,050 610 570 101,300 162,370 183,930

station at Myrtle St.
AAO (Option 4) New 1800m long 450mm dia sewer r.‘nain from Pretoria St to new 200 L/s + 600 m3 pump . 12,490 530 0 560 101,490 162,610 184,060
station at Hutt Rec Park.
New 1900m long 450mm dia sewer main from Brunswick St down to new 100 L/s + 2400m3]
pump station at Ewan Br.
New 1900m long 450mm dia sewer main from Brunswick St down to new 100 L/s + 3600m3

pump station at Ewan Br.

AAP 150 11,030 540 0 580 102,820 162,610 183,000

AAQ 0 10,380 530 0 580 103,350 162,450 182,690
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Hutt Central Sewer Bypass — MCA

Note:
e Report updated following MCA workshop (1.9.22)
e Report updated following:
O alterations to Options 2 & 5

0 assessment of overflow pipeline from pump stations
(27.9.22)

1. Social & Economic Impacts Assessment

Date: 27 September 2022

Author(s): credentials
] BRP (Hons), NZPI — Intermediate

Executive summary

These criteria consider the social and economic impacts on everyday life of public and business
owners, including considerations of impacts of:

e temporary construction effects of having a construction site outside your house or business,
including noise, vibration and dust (but excludes traffic and access);

e temporary construction effects of having a construction site outside your house or business
on traffic and access; and

e permanent social and amenity effects, including effects of noise and odour.
Having assessed the five options, the following conclusions are made:
e Option 2 has the least impacts (both temporary and permanent)

e Option 4 has the most impacts (both temporary and permanent)

Background

Hutt City Council (HCC) have identified growth opportunities within Hutt Central associated with the
Riverlink project. This is expected to significantly increase the population in Hutt Central, which will
subsequently put additional pressure on the wastewater network.

The purpose of this project is to assess the feasibility and select a preferred option for a new
wastewater trunk main and/or pump station to provide for the regeneration and growth within Hutt
Central associated with the Riverlink project.

A short list of five options have been developed based on varying cut-in, pump station, and
Engineered Overflow Point (EOP) locations. Input from HAL on hydraulics modelling was used to
confirm the feasibility of the different shortlist options and eliminate options with any critical
constraints.

A multi-criteria analysis (MCA) is being completed to systematically score and rank the shortlist
options against a range of criteria to identify the preferred option.



It is noted that the effects of emergency overflows are not being considered as part of this
assessment.

Introduction

This report sets out the Social and Economic Impact assessment criterion for the Multi Criteria
Analysis (MCA) process for the five options proposed for the Project. These options are generally
described below. Most options feature a combination of tunneling and drilling, in varying proportions,
as shown in the diagrams attached in Appendix A.

Option 1

e Cutinto existing mains at High Street and Kings Crescent junctions with Brunswick Street
e New 1900m long 450mm dia. sewer along High Street
e New 100 L/s pump station + 600m? storage at southern end of High Street

e New 290m long rising main across Ewen Bridge and connect to existing Western Trunk Main
in Railway Avenue

Option 2

e Cutinto existing mains at High Street and Kings Crescent intersections with Pretoria Street
¢ New 450m long 375mm dia. sewer along Pretoria St.

e New 100 L/s pump station + 600m? storage on Pretoria St, requiring the purchase of private
property(s)

e New 1.14km long rising main from the pump station along Rutherford St. and across either
new Melling road or pedestrian bridge to connect into the existing Western Hills Trunk Main

Option 3

e Cutinto existing mains at High Street and Kings Crescent junctions with Pretoria Street

e New 1700m long 450mm dia. sewer main from Pretoria Street along Cornwall Street, Knights
Road, and Myrtle Street

¢ New 200 L/s pump station + 600m? storage at Northern end of the Hutt Recreation Ground

¢ New 685m long rising main along Myrtle St. and Woburn Rd. and across Ewen Bridge
connect to the exiting Western Trunk Main in Railway Avenue

Option 4

e Cutinto existing mains at High Street and Kings Crescent junctions with Pretoria Street
¢ New 1800m long 450mm dia. sewer main from Pretoria St., Cornwall St. and Bloomfield Trc.
e New 200 L/s pump station + 600m? storage at Southern end of Hutt Recreation Ground

e New 1350m long rising main along Ludlam Cres. and Randwick Rd. and connect to Barber
Grove pump station

Option 5
e Cutinto existing main at High Street and Kings Crescent junction

e New 450m long 450mm dia. sewer main from Kings Cres. along Potomaru St. and Akiri St.

e New 50 L/s pump station at Ariki St.



o New 1.66km of rising main from the pump station along Connolly St. and Rutherford St. and
across either the new Melling road or pedestrian bridge to connect into the existing Western
Hills Trunk Main

e New 50 L/s pump station with approximately 600m? storage at the southern end of High
Street

e New 290m new rising main from the pump station across Ewan Bridge to connect into the
existing Western Hills Trunk Main in Railway Ave

The key purpose of the MCA process is to inform WWL decision-making on the preferred option to
take forward to concept design.

Criteria being assessed

This criterion considers the temporary and permanent social and economic impacts on everyday life
of public and business owners. The assessment criterion was broken down into sub-criteria as
demonstrated in Table 2 below.

Methodology

A review of the area using Google Maps was undertaken to assess the potential social and economic
impacts of the options. The methodology also included:

e Discussions held with Jordan Ware, Holmes;
¢ Meetings held with Holmes and Dentons;
e Baseline information used for this assessment included:
o MCA Briefing Pack received from Jordan Ware.
o Emails and attachments received from Jordan Ware and Ezekiel Hudspith.
Key evaluation assumptions were made during this review as follows.
It is assumed that:
1. All EOPs will be into Te Awa Kairangi.
2. Drilling methodology includes:
e big machinery sitting above-ground and smaller below-ground footprint.
e one pit at the start and end - they can be quite long.
e every change of direction requires a new pit to be constructed.
3. Tunnelling methodology includes:
e smaller above-ground footprint but bigger below-ground footprint.
¢ tunnelling has shafts approximately every 100m.
4. All earthworked and exposed areas will be reinstated to existing (or better) state.

5. lItis assumed that a number of businesses and private landowners will be consulted with that
are situated along the works area.

6. Itis assumed that landowner agreements will be obtained where works are undertaken, and
pump stations are constructed on private property.

7. Works will not impact the golf course.
8. Mitigation planting has not been taken into account.

9. Noise expected from the pump station will be noticeable, however at time of assessment,
levels were not known.



10.
11.

12.

13.
14.

It is assumed that the pump station will measure approximately 1.5m in height.

It is assumed that open trenching will create more dust and noise than tunnelling. However, if
very little dust or noise will be generated by either option, then it really doesn’t matter how
sensitive the adjoining land uses are. They can be super sensitive to dust, but if there is no
dust there is no adverse effect.

It is noted that the effects of vibration between open trenching and tunnelling was discussed
at the MCA workshop, where it was determined that effects would be similar between the two
options.

The construction of the EOP pipeline from the pump stations will be open cut.

The construction of the EOP pipeline, if in the same location as the wastewater trunk main,
will be constructed at the same time, reducing impacts on the surrounding environment.



Comparative assessment

The following 7-step numerical scoring system was used to score the options:

Table 1: Numerical scoring system

Minimal Negative Impacts: Short to medium term. Definitely able to be managed or
mitigated. Least sensitive location/receiving environment.

Moderate Negative Impact: Short to long term. Highly likely to respond to

management actions. Moderately sensitive Iocatlon/recelvmg environment.

Significant Impact: Significant impact requiring rescope or management strategies to
mitigate effects. Most sensitive location/receiving environment.

Table 2 below illustrates the scoring of each option against each of the sub criteria for both the
temporary and permanent effects associated with the works.

Table 2: Scoring of options

OP 0O DORAR OR DFR A\ OR
oise pration & D a & Acce OCIa Ame
Option 1 -1 -1 2
Option2 | . | 0 -2

|
Option3 | -1 | 1 | ] 2
[ |

Option4 | Z | -2

Option 5 -1 -1 Ariki St P/S -1
Ewen Bridge P/S 2

Assessment explanations

The following tables sets out the impacts for each option and sub-criteria, in particular Table 3.
In summary, the following points should be noted:
e Trenching within the road reserve will cause higher impacts to road users.

e Trenching will be noisier than tunnelling and will cause greater dust effects.



Trenching within the road reserve will cause greater access impacts. This includes to private
properties and businesses, and to side streets.

The longer the length of works, the higher the impacts.

There are sensitive land uses along some routes, e.g. schools, libraries, churches that
operate during the day that could have long term construction activities out front, causing
more effects.

Construction within a business area may cause more effects than in a residential area.

A pump station in a sensitive location i.e residential area, or on a site that does not provide
screening, will cause greater permanent amenity, noise and odour effects.



Table 3: Assessment of the options against the Temporary Works — sub-criteria

OPTION

TEMPORARY WORKS — SUB-CRITERIA

Noise, Vibration & Dust

\ Traffic & Access

Open cut - Extends through residential area (eastern 3/4) - Access to a number of residential properties.
(yellow) - Auto centres and supermarkets, (G (\<st) - Access into (i INNEED
- Access into (i o other access point)
- Access into (i)
- Traffic through road from Melling Rd to Kind Cres?
Micro - Construction of pump station will have effects on River Trail users - Approx. 30 shafts
tunnelled - Impacts on businesses Section 1: Brunswick to Waterloo Rd
(solid green - Lesser effects than open cut - Access to (D
line) - Still effects as approx. 30 shafts to be constructed. - Access to (D
- Mostly businesses - Alarge number of car yards, mechanics & tyre shops requiring access
- Some commercial & industrial
- Foot access to shops (although not as much as section 2)
- A number of side roads
Section 2: Waterloo to Fraser Street
- Lots of smaller retail shops fronting street
- Footpath access
- Alot of carparks directly outside shops
- A number of side streets
Open cut - Some screening in front of libraries, which may help mitigate - Around a roundabout — greater effect
(orange) effects Assume lane closures
- Effects on (I bt 2ssumption made works
won’t be undertaken during the weekend. But they may have week
day services
Micro - Assume a couple of pits required — lesser effect on: - Generally low impacts.
tunnelled - Library Pits will be relatively small.
(orange) - Church
- Govind Bhula Park & River Trail users
EOP pipeline - - Short length - Short length
open cut - Extends only through River Trail - Extends only through River Trail

(dashed green
line)

Minimal effects

No effect on roading network




CONCLUSION - A number of sensitive land uses will be affected by noise, dust - Big retail stores will be impacted on access
and vibration i.e library, church, Govind Bhula Park and River Trail |- Access to carparking areas may be disruptive for those with single
users entry/exit points
- Scored at -1 overall - Scored at -1 overall
Open cut - Residential properties at eastern 1/2 of Pretoria on northern side, - Residential properties at eastern 1/2 of Pretoria on northern side, and
Option 2 (yellow) and eastern % on southern side. eastern % on southern side.
-G i<|d (minor effect) -G i</ access on southern side
- Few residential properties than Option 1 — mostly businesses - Commercial / industrial sites e.g. mechanics and car services, (I
G
- Some retail (small amount)
- GEEE oy entry
- Cornwall Street = side street
- Car parking in (il rea — only entrance
Micro Not applicable Not applicable
tunnelled
(solid green
line)
Open cut - Residential properties at eastern 1/2 of Pretoria on northern side, - Residential properties at eastern 1/2 of Pretoria on northern side, and
(orange) and eastern % on southern side. eastern % on southern side.

-G <!d (minor effect)

- Few residential properties than Option 1 — mostly businesses
- River trail users on both sides of Te Awa Kairangi
- Some businesses

Low impact

-G fic!d access on southern side

- Commercial / industrial sites e.g. mechanics and car services, (D

- Some retail (small amount)

- (R o1y entry

- Cornwall Street = side street

- Car parking in (il area — only entrance

- Car park on riverbank

- Disruption for (- < 2nd carparking — only access

- Other businesses access could be impeded, but could use RAB to obtain
access

-G oU'd use only High St exit

- Some businesses with car parking areas could be impeded

- Car parks

- Car dealership and yard

- Access into Riverbank Car Park

Medium impact to construction




Micro - River trail users on both sides of Te Awa Kairangi - Access into businesses if shafts in way of entry / exit points
tunnelled
(orange) Low impact Low impact
EOP pipeline - - Residential properties at eastern 1/2 of Pretoria on northern side, - Residential properties at eastern 1/2 of Pretoria on northern side, and
open cut and eastern % on southern side. eastern % on southern side.
(dashed green | -G <'d (minor effect) -G < |c access on southern side
line) - Few residential properties than Option 1 — mostly businesses - Commercial / industrial sites e.g. mechanics and car services, (D
- River Trail users [ ]
- Some retail (small amount)
- GEEE oy entry
- Cornwall Street = side street
- Car parking in (i} area — only entrance
- Melling Link road extending through roundabout = busy road
- River Trail users
High disruption
CONCLUSION - Fewer sensitive land uses will be affected by noise, dust and - Access to carparking areas may be disruptive for those with single
vibration — more residential and commercial entry/exit points
- Scored at 0 overall - A number of car parks may be affected through open trenching along
Rutherford St
- Scored at 0 overall
Open cut Pretoria St. A number of side streets
Option 3 (yellow) - Residential properties at eastern 1/2 of Pretoria on northern side, Pretoria St.

and eastern % on southern side.

-G i< |d (minor effect)

Cornwall St.

- Hotel on western side — noise, vibration etc issues

- An entrance to (i D

- Alot of residential properties extending down Cornwall on eastern
side

- Residential properties at eastern 1/2 of Pretoria on northern side, and
eastern % on southern side.

-G <! access on southern side

- Commercial / industrial sites e.g., mechanics and car services, (i

- Some retail (small amount)

- GEE o entry

- Cornwall Street = side street
- Car parking in(Jjll§area — only entrance

Cornwall St.

- An entrance to QD

- Alot of residential properties extending down Cornwall on eastern side
- Some commercial properties with access from Cornwall on western side




Micro -G - ¢ the school Knights Rd
tunnelled - Residential properties - Outside Queensgate — footpath entrance
(solid green -G - ¢ the school. Some access off Knights
line) Will require a number of shafts, so could still be disruptive Rd and Myrtle St — staging for access?
- Residential properties
Myrtle St
Y C the school. Some access off Knights
Rd and Myrtle St — staging for access?
- The R
- Residential properties
- & occess to Hutt Rec Ground, including
G Gz important access and carparking area — will
shaft be in the way?
Will require a number of shafts, so could still be disruptive
Open cut Myrtle Street Myrtle Street
(orange) - Residential properties - Residential properties
- Businesses at western end — some small businesses look to be in - Businesses at western end. Access directly off Woburn Rd
‘residential’ style dwellings - RAB
Woburn Rd Woburn Rd
- Residential properties at eastern end - Residential properties at eastern end
- River trail users maybe - G - d other business access
.. ] Ward St and Market Grove and associated businesses may be affected
Micro Lower impact than open cut on residential properties and businesses| - Shafts still required.
tunnelled - Potential shafts around RAB, which will require lane closures. But less
(orange) impact than open trench
EOP pipeline - - Assume EOP pipeline to be installed in Myrtle St at the same time - Assume EOP pipeline to be installed in Myrtle St at the same time as main
open cut as main pipeline to avoid doubling up of effects pipeline to avoid doubling up of effects
(dashed green
line) St Albans Grove St Albans Grove

- Residential properties

- CE - - ck entrance to school

- River Trail users

- Residential properties

-G H-ck entrance to school, some traffig

impacts
- River Trail users — minimal impacts

CONCLUSION

- A number of sensitive land uses i.e. schools, churches, hotels, the
Dowse will be affected by noise, dust and vibration
- Scored at -1 overall

- Traffic access impacts on facilities i.e. schools, churches, Hutt Recreation
Ground & rugby and cricket facilities
- Scored at -1 overall




Option 4

Open cut Pretoria St A number of side streets
(yellow) - Residential properties at eastern 1/2 of Pretoria on northern side, Pretoria St
and eastern % on southern side. - Residential properties at eastern 1/2 of Pretoria on northern side, and
-G i<|d (minor effect) eastern % on southern side.
-G <! access on southern side
Cornwall St - Commercial / industrial sites e.g. mechanics and car services, (D
- Hotel on western side — noise, vibration etc issues [ ]
- Some retail (small amount)
SR o'y entry
- Cornwall Street = side street
- Car parking in (i re2 — only entrance
Cornwall St
- An entrance to( D
- Alot of residential properties extending down Cornwall on eastern side
- Some commercial properties with access from Cornwall on western side
Micro Knights Rd Knights Rd
tunnelled - Residential properties - Close to Queensgate — footpath entrance
(solid green - Residential properties
line) Bloomfield Tce
Y d the school — back entrance Bloomfield Tce
- Alot of residential properties -G | the school — back entrance. Some
access off Knights Rd and Myrtle St — staging for access?
Laings Rd - Alot of residential properties
- Residential properties
Laings Rd
- Residential properties
Bellevue Rd - Side road
- (D
- Residential properties extend along eastern side Bellevue Rd
- . 55
Low impact with tunnelling, although will need a number of shafts, sq - (S| |  JEEEEEED - 2'so access to pool via Huia St —a lot of carparking
could still be disruptive -G - <ine
- Residential properties extend along eastern side
Will require a number of shafts, so could still be disruptive
Open cut Ludlam Cres Ludlam Cres

(orange)

- Ludlam Park (eastern side @ northern end)

- Ludlam Park (eastern side @ northern end)




- Residential (western side @ northern end) — few properties / larger
sections and setbacks

- Large amount of residential sections

- Side roads

Randwick Rd

- Residential properties along western side — but Trevethick Grove
provides a setback from works

-G oostern side — trees for screening

- Railway line — assume attached to bridge) — higher noise
environment

- CEE - :5ten side

- Then residential to the south on eastern side

- Some pocket (block) of retail / commercial i.e. takeaway shops &
café
Extremely busy road

- Residential (western side @ northern end) — few properties / larger sections
and setbacks

- Large amount of residential sections

- Side roads

Randwick Rd
- Residential properties along western side — but Trevethick Grove provides a
setback from works

-G -ostern side — trees for screening

- Railway line — assume attached to bridge)

S st side

- Then residential to the south on eastern side
- Some pocket (block) of retail / commercial i.e. takeaway shops & café
- Extremely busy road

High impact — especially along Randwick Road (i.e. MCA project)

Micro Ludlam Cres Ludlam Cres
tunnelled - Ludlam Park (eastern side @ northern end) - Ludlam Park (eastern side @ northern end)
(orange) - Residential (western side @ northern end) — few properties / larger | - Residential (western side @ northern end) — few properties / larger sections
sections and setbacks and setbacks
- Large amount of residential sections - Large amount of residential sections
- Side roads - Side roads
Randwick Rd Randwick Rd
- Residential properties along western side — but Trevethick Grove - Residential properties along western side — but Trevethick Grove provides a
provides a setback from works setback from works
-G o castern side — trees for screening | - (D <2stcrn side — trees for screening
- Railway line — assume attached to bridge) — higher noise - Railway line — assume attached to bridge)
environment ) -ostcrnside
-G -ostcrnside - Then residential to the south on eastern side
- Then residential to the south on eastern side - A pocket (block) of retail / commercial i.e. takeaway shops & café on
- A pocket (block) of retail / commercial i.e. takeaway shops & café western side
on western side - Extremely busy road
- Extremely busy road
EOP pipeline - - Additional route of the EOP pipeline down: - Additional route of the EOP pipeline down:
open cut - residential properties along route - Woburn Rd = busy road

(dashed green
line)

- main entrance to Hutt Valley High School
Through River Trail.

Moderate disruption to school and residential properties

residential properties along route

- main entrance to QD
- past( - - of school.

Through River Trail.
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Moderate disruption

CONCLUSION Longest route = the biggest impact Longest route = the biggest impact
- A number of sensitive land uses i.e. schools, churches, hotels will | - Traffic access impacts on facilities i.e. schools, Huia Pool, Hutt Recreation
be affected by noise, dust and vibration Ground, churches, other recreation activities
- Other recreation activities - Extends along Randwick Road — extremely busy road
- Scored at -2 overall - Scored at -2 overall
Open cut - Residential properties along High St - Residential properties along High St
Option 5 (yellow) - Residential properties along Potomanru St, Ropata Cres and Ariki St. | - Busy intersection with Kings Cres
- **assume outside golf course** - Residential properties along Potomanru St, Ropata Cres and Ariki St.
- River Trail users at northern end
Medium impact to construction
Medium impact to construction
Micro Not applicable Not applicable
tunnelled
(solid green
line)
Open cut - River Trail users at Connelly and Mills St area - River Trail users at Connelly and Mills St area — low impact as could go
(orange) - Residential properties along western section along riverbank around
- Residential properties along Connelly St - Residential properties along Connelly St
- Commercial / retail properties along Connelly and Rutherford St - Side roads
- River Trail users - From intersection of Connelly St and Rutherford St = commercial and
industrial businesses, with access off Rutherford Street
- Rutherford St and Queens Dr intersection higher impact around RAB
- Riverbank Market carpark
- River Trail users
-G could use only High St exit
- Some businesses with car parking areas could be impeded
- Car parks
- Car dealership and yard
Medium impact to construction
Micro Low impact with tunnelling, although will need a number of shafts, | Low impact with tunnelling, although will need a number of shafts (approx.
tunnelled so could still be disruptive to residential areas and businesses 12+), so could still be disruptive to residential areas and businesses
(orange)
EOP pipeline - Ariki Street / Harcourt Werry Drive Ariki Street / Harcourt Werry Drive
open cut - Golf course impacted upon




(dashed green Minimal effects as away from sensitive land uses. - River Trail users

- No tunnelling option
Scored at -1 overall

line) - Adjoins Melling Substation — assume keep access open
- Some disruption to Connelly St / Harcourt Werry Drive = busy road
Ewen Bridge Ewen Bridge
- Short length - Short length
- Extends only through River Trail - Extends only through River Trail
Minimal effects - No effect on roading network
CONCLUSION Medium impact to construction Medium impact to construction
- Through residential and commercial - Car park on riverbank
- No tunnelling option - Disruption for Harvey Normal etc site and carparking — only access
- Fewer sensitive land uses will be affected by noise, dust and - Other businesses access could be impeded, but could use RAB to obtain
vibration — more residential and commercial access at Melling Link?
- Scored at -1 overall - Disruption to (I Only one entry/exit point left

Table 4: Assessment of options against the Permanent Works

PERMANENT WORKS — SOCIAL & AMENITY

OPTION

Within Govind Bhula Park

- Assume retain trees, or reinstate some planting around pump station = screened slightly from road
- Away from residential properties re noise effects

- Separated from businesses by roads re noise effects

- Separated slightly from river trail.

Low impact as will be screened from road and will not be located near residential properties. Located in a moderate — high noise
environment with busy road and intersection.

- Adjacent to residential and small commercial properties
- Noise and odour impacts on adjoining properties
- Might be viewed from road and adjoining properties if not screened

High impact as noise impacts are anticipated to be high for adjacent residential properties and there is limited screening from those
properties.

SCORE




- Higher amenity impacts next to {( D

- **check (i} setback rules for structures**
- No / limited screening

- Adjacent to residential properties — higher noise impacts than Option 1 — but need to determine level of noise from pump station.

High impact as noise and odour effects are anticipated to be high for adjacent residential properties and there is limited screening from those
properties and within Hutt Park.

Existing screening around the site
- Co-location with Hutt Valley monitoring bores cabinet?

- **check @i} setback rules for structures**

- Residential properties separated by Woburn and Bellevue Roads

More of an impact compared to Option 1 as close to residential properties. However, screening could mitigate effects. Have scored -1, as
anticipate effects of noise and odour could extend to nearby residential properties.

Ariki Street

- Assume outside of (D

- Assume off River Trail
- Potential noise effects on adjoining residential properties — depending on what side of ‘bund’
- Visual effects on adjoining residential properties as no screening in area

- No / limited screening
- Adjacent to residential properties — higher noise impacts than Option 1 — but need to determine level of noise from pump station.

High impact as noise impacts are anticipated to be high for adjacent residential properties and there is limited screening from those
properties and within the River Trail.

Depending on location in relation to residential properties, this score could be lower/lesser effects, as there may be less impacts of noise and
on amenity, if the pump station is located further away and is screened.

-2

Ewen Bridge

Low impact — as per Option 1, will be screened from road and will not be located near residential properties. Located in a moderate — high
noise environment with busy road and intersection.




2. Proposed Natural Resources Plan - assessment against relevant PNRP Schedules

Prior to the MCA workshop, Holmes requested a brief assessment be undertaken, which looked to identify which, if any, of the EOPs into Te Awa Kairangi
are located within the relevant Schedules of the PNRP. Holmes provided additional maps identifying the location of the proposed EOPs for each of the 5
options, which are attached as Appendix B.

Table 5 below illustrates whether the EOPs are located within a PNRP Schedule. A v/ means that the EOP is located within a scheduled site. A X means that

the EOP is not.

It is noted that an assumption was made that all EOPs would be to Te Awa Kairangi.

Table 5: Assessment of options against relevant schedules of PNRP

OPTION

Schedule C4:
Sites of significance
to Taranaki Whanui
ki te Upoko o te lka

(Map 6)

Schedule F1:
Rivers and lakes with
significant
indigenous
ecosystems: habitat
for indigenous
threatened/ at risk
fish species
(Map 13b)

PNRP SCHEDULE
Schedule F1: **Schedule Flb:

Rivers and lakes with Known rivers and parts
significant indigenous of the coastal marine
ecosystems: habitat area with inanga
for six or more spawning habitat
migratory indigenous (Map 14)
fish species
(Map 13c)

Schedule H1:
Significant primary
contact recreation

rivers and lakes

(Map 20)

Schedule H2:
Priorities for
improvement of
fresh and coastal
water quality for
contact recreation
and Maori
customary use




OPTION

Schedule C4:
Sites of significance
to Taranaki Whanui
ki te Upoko o te lka

(Map 6)

Schedule F1:
Rivers and lakes with
significant
indigenous
ecosystems: habitat
for indigenous
threatened/ at risk
fish species
(Map 13b)

PNRP SCHEDULE
Schedule F1: **Schedule Flb:

Rivers and lakes with Known rivers and parts
significant indigenous of the coastal marine
ecosystems: habitat area with inanga
for six or more spawning habitat
migratory indigenous (Map 14)
fish species
(Map 13c)

Schedule H1:
Significant primary
contact recreation

rivers and lakes

(Map 20)

Schedule H2:
Priorities for
improvement of
HEER RS EN ]
water quality for
contact recreation
and Maori
customary use

**Note: Schedules C4 and F1b should be mapped properly to identify if the EOPs are in fact within this area. | have made a best guess

for the purpose of this report




Appendix A: Diagrams identifying the works area of the 5
options



















Appendix B: Emergency Overflow Point location maps




Option 1



Option 2



Option 3



Option 4



Option 5



Appendix C: Relevant PNRP Schedule Maps




Schedule C4: Sites of significance to Taranaki Whanui ki te Upoko o te
lka




Schedule F: Ecosystems and habitats with significant indigenous
biodiversity values



Map 20









Schedule H: Contact recreation and Maori customary use

Schedule H1: Significant contact recreation freshwater bodies
Shown on Map 20.



Schedule H2: Priorities for improvement of fresh and coastal water quality for contact
recreation and Maori customary use
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22 March 2022

_Senior Advisor (RMA, Consents and Environment)

Wellington Water

sy emai: (R
i or= QD

Thank you for engaging with Taranaki Whanui regarding the ‘Hutt City CBD Wastewater Duplication’ project.

1. Our understanding of the project

Wellington Water is preparing for an increase in residential and commercial development associated with
the RiverLink redevelopment.

Wellington Water is investigating the options to reduce the likelihood of wastewater overflows entering Te
Awa Kairangi and Te Whanganui a Tara.

Wellington Water is investigating options to duplicate the existing wastewater pipes in the CBD to provide
increased capacity. One option is to construct a wastewater pump station within the Hutt CBD and then
attach a wastewater pipe on the existing Ewen Bridge over Te Awa Kairangi. The wastewater pipe would
then connect to the existing wastewater network in Alicetown and then continue to Seaview Wastewater
Treatment Plant via the Waione Bridge in Petone.

The project is in the early concept stage of scoping this work.

2. Engagement with Taranaki Whanui

A completed Taranaki Whanui Engagement Form was provided (dated 28/02/22), as well as high-level site
plans showing the options being explored for new wastewater pipelines and new pump station.

The project team is seeking initial feedback from Taranaki Whanui during this early scoping investigation
phase for the option that involves attaching a wastewater pipe on Ewen Bridge over Te Awa Kairangi to
reduce the likelihood of wastewater entering Te Awa Kairangi and Te Whanganui a Tara.

Telephone:
Email:
Website:


mailto:reception@portnicholson.org.nz
http://www.pnbst.maori.nz/
mailto:Richard.Williams@wellingtonwater.co.nz

3. Initial feedback from Taranaki Whanui

Taranaki Whanui recognise the importance of reducing wastewater overflows into the Te Awa Kairangi and
Te Whanganui a Tara. The provision of additional wastewater infrastructure through new pipelines and a
new pump station is an option that Taranaki Whanui does not inherently oppose at this early scoping phase.

However, Taranaki Whanui would like the project team to take into account the partially completed waka
(up to 300 years old) accidentally found in 2006 in the vicinity. The waka was found 4.5m deep into the
riverbank in the location circled red (more detail in the attachment):

Rough co-ordinates: -41.221618, 174.900726 (https://mapcarta.com/W489050536)

This ancient taonga has been treated by Te Papa, and appropriately stored. Here is a link to the news article
about the taonga and the recent ceremony - lwi join together to welcome back 300-year-old waka | RNZ.

As that was such an extraordinary find, it is very important to Taranaki Whanui that the project team is
cognisant of the disturbance of land for proposed new wastewater infrastructure along this side of the Te
Awa Kairangi, and whether it is appropriate for an archaeological assessment and/or application for an
archaeological authority for any proposed ground investigation or excavation works as part of this project.

Taranaki Whanui would like to be kept up to date on what Wellington Water finds through further
investigation e.g., archaeological assessment, and would expect to be appropriately engaged with should
Wellington Water prepare an archaeological authority application.

In addition, Taranaki Whanui would expect for any ground investigation or excavation works in the vicinity of
the waka find area, to have an Accidental Discovery Protocol in place, and for contractors to be suitably
briefed about what the Accidental Discovery Protocol entails before works commenced.

4. Recommended next steps with Taranaki Whanui

Should the project proceed to design after award of funding, Taranaki Whanui request to be kept up to date
with any further archaeological investigations for the area of proposed infrastructure upgrades, and at
significant project milestone stages e.g., optioneering, preliminary design.


https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmapcarta.com%2FW489050536&data=04%7C01%7CSabrina.Young%40ghd.com%7C72e50485e79546d0c8f708da0b7e01cb%7C5e4e864c3b824180a5155c8fb718fff8%7C0%7C0%7C637834933133674304%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=PdBMyW9IUXV3X5goaNvEjnj2SxQ0TR%2FcXBSlcwtqdn8%3D&reserved=0
https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.rnz.co.nz%2Fnational%2Fprogrammes%2Fcheckpoint%2Faudio%2F2018834637%2Fiwi-join-together-to-welcome-back-300-year-old-waka&data=04%7C01%7CSabrina.Young%40ghd.com%7Cec59d583c9d64017505b08da0b871b62%7C5e4e864c3b824180a5155c8fb718fff8%7C0%7C0%7C637834972213758913%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=wJcVfcVjk65AMMIFOskS40QqfL0XlrMgc7YsWi09jRg%3D&reserved=0

Naku iti nei, na,

Chief Executive, Taranaki Whanui ki Te Upoko o Te lka



From:

To:
Subject: FW: Case 2008-30: Hutt River Waka: Relocation and Claim Update
Date: Tuesday, 22 March 2022 10:01:54 am
Attachments: image002.png
image003.png

image004.png
image005.png
image006.png

Morena Sabrina, please see the location and details below,

Nga mihi,
From: (N

Sent: Tuesday, 22 March 2022 9:59 am
To:l
Subject: RE: Case 2008-30: Hutt River Waka: Relocation and Claim Update

Kia ora Lee,

For sure, here is what | can find, hope this helps! | can look through our offsite paper filing if you need more documentation.
Found by: Lower Hutt District Council contractors (Juno Civil Ltd) working on river, building flood barrier/embankment
Finder name: Paul Ashcroft

Find location: Hutt River pumping station, White Lane West, Woburn. Found in the Hutt River 4.5 metres down in silt near a gravel bottom during pumping
house construction in October 2006. Contractors found the waka by chance during excavation work for a proposed pumping station at the end of Whites
Line West. It was found approximately 4500mm deep, and in the silt layer of the riverbank. It was not found under an archaeological authority and no
archaeological reporting was completed for the find.

Rough co-ordinates (pictures with red circles of the find location): -41.221618, 174.900726 (https://mapcarta.com/W489050536)



mailto:Lee@portnicholson.org.nz
mailto:Sabrina.Young@ghd.com
https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmapcarta.com%2FW489050536&data=04%7C01%7CSabrina.Young%40ghd.com%7C72e50485e79546d0c8f708da0b7e01cb%7C5e4e864c3b824180a5155c8fb718fff8%7C0%7C0%7C637834933133674304%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=PdBMyW9IUXV3X5goaNvEjnj2SxQ0TR%2FcXBSlcwtqdn8%3D&reserved=0

From:
Sent: Tuesday, 22 March 2022 9:30 AM

oA

Subject: RE: Case 2008-30: Hutt River Waka: Relocation and Claim Update
I\/Iorena-

| am engaged with a waste water consent and it includes the area where the waka was found between the two bridges in Te Awa Kairangi.

Are you able to share any documentation that | can attach with a response to Wellington Water Ltd illustrating the location and the find of our taonga?

Nga mihi

Lee

Frol

Sent: Monday, 20 December 2021 3:55 pm
To

Cc:
Subject: RE: Case 2008-30: Hutt River Waka: Relocation and Claim Update

Kia ora korua,
Thanks for your time on Friday last week! It was great to meet you both.
Please find attached the discussion document regarding the Hutt River Waka. Please also note the proposed timeline for next steps in the document.

If you could reply to this email with who you would like to be invited to represent at the first virtual hui in late January, along with their email
addresses, that would be appreciated.

Any questions please get in touch,

rrom (N

Sent: Thursday, 9 December 2021 8:52 PM
To:
Subject: RE: Case 2008-30: Hutt River Waka: Relocation and Claim Update

Kei konei ki te tautoko


mailto:Lee@portnicholson.org.nz
mailto:Kiriana.Haze@mch.govt.nz
mailto:Kiriana.Haze@mch.govt.nz
mailto:kura.moeahu@peoplecentred.info
mailto:Lee@portnicholson.org.nz
mailto:Luke.Stenner@mch.govt.nz
mailto:Shane.Bradbrook@mch.govt.nz
mailto:kura.moeahu@peoplecentred.info
mailto:kura.moeahu@peoplecentred.info
mailto:Lee@portnicholson.org.nz
mailto:protected-objects@mch.govt.nz
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From: (D

Sent: Thursday, 9 December 2021 11:04 am
To: protected objects <protected-objects@mch.govt.nz>

c: (.

Subject: RE: Case 2008-30: Hutt River Waka: Relocation and Claim Update

Tena koe
Thank you for the email received. Is there a representative that | can meet and speak face to face please?
Nga mihi

o>

From: protected objects <protected-objects@mch.govt.nz>
Sent: Thursday, 9 December 2021 10:28 am

o

Subject: Case 2008-30: Hutt River Waka: Relocation and Claim Update

Téna koe, e te Rangatira,
Ki nga mate kua haoa e te waka o te rangi, haere atu ra. Ko te au o moe ki a ratou, ka hoki mai ki a tatou, téna tatou.

You are receiving this correspondence as you are a claimant for traditional ownership of the Hutt River Waka (the Waka) under the Protected Objects Act
1975.

The Waka was found waterlogged in Woburn, Lower Hutt in 2006 and has received conservation treatment since 2009. The Waka completed its treatment
approximately 18 months ago and is being relocated to a more suitable housing arrangement.

Manatt Taonga, Ministry for Culture and Heritage wish to inform you that on 17 March 2022, the Waka will be relocated, from Radio New Zealand House
on The Terrace to Experience Wellington’s storage facility in Naenae, Lower Hutt.

Manati Taonga recognises that time has lapsed since the Waka was found and your claim was made, and we would appreciate if you could:

1. Reaffirm your interest on the claim.
2. Advise of the level of involvement you wish to have in the relocation of the Waka (this could include ceremonial representation on the day).

Specifically, if you would like to proceed with your claim, Manatd Taonga will arrange a hui with claimants in the coming months. The claimants as of 2015
are:

Muadpoko Tribal Authority

Ngati Wai o Ngati Tama

Port Nicholson Block Settlement Trust

Tamarangi hapl o Muaipoko

Tanenuiarangi Manawatt Incorporated on behalf of Rangitane o Manawata
Te Rinanga o Toa Rangatira

Please direct your response to protected-objects@mch.govt.nz by Friday, 21 January 2022.

Hei kona mai i roto i nga mihi.

Naku noa, na

“

Pou Mataaho o Te Hua (Taupua) | Deputy Chief Executive, Delivery (Acting)
Manata Taonga Ministry for Culture & Heritage
Old Public Trust Building, Level 1, 131 Lambton Quay, PO Box 5364, Wellington 6011, New Zealand



mailto:Lee@portnicholson.org.nz
mailto:protected-objects@mch.govt.nz
mailto:Kura.moeahu@peoplecentred.info
mailto:Kura.moeahu@peoplecentred.info
mailto:protected-objects@mch.govt.nz
mailto:jason@portnicholson.org.nz
mailto:Lee@portnicholson.org.nz
mailto:protected-objects@mch.govt.nz

25 August 2022

G O<sicn Engineer, Civils

Holmes NZ LP
By email: (N
Kia ora D

Thank you for engaging with Taranaki Whanui regarding the ‘Riverlink Wastewater Bypass’ project.

1. Our understanding of the project

Wellington Water has previously engaged with Taranaki Whanui during the early concept stage of scoping
for this project. A feedback letter (dated 02/03/22) was provided to Wellington Water.

Taranaki Whanui understands that the purpose of the project is to investigate options to duplicate the
existing wastewater pipes in the CBD to provide increased capacity from residential and commercial
development associated with the RiverLink redevelopment. This will help to reduce the likelihood of
wastewater overflows entering Te Awa Kairangi and Te Whanganui a Tara.

2. Engagement with Taranaki Whanui

An email from () s provided on 27 July 2022, seeking to engage with Taranaki Whanui to on
MCA process scoring and commentary on five options for the Tangata Whenua values criteria. The criteria
identified by Wellington Water’s consultant Holmes is stated as ‘Effects on mauri, mana hauora, kai moana,
mahinga kai, heritage, and whakapapa.’

A copy of the pre-workshop briefing pack with information on the MCA criteria and scoring, shortlisted
options, and high-level site plans were provided.

3. Initial feedback from Taranaki Whanui

Taranaki Whanui recognise the importance of reducing wastewater overflows into the Te Awa Kairangi and
ultimately the Te Whanganui-a-Tara. The provision of additional wastewater infrastructure through new
pipelines and a new pump station is an option that Taranaki Whanui does not oppose in principle if the

Telephone:
Email:
Website:


mailto:reception@portnicholson.org.nz
http://www.pnbst.maori.nz/
mailto:jordan.ware@holmesgroup.com

outcome is an improvement to the quality of discharges to these two receiving environments which are sites
of significance to Taranaki Whanui.

The scoring and comments associated with the shortlisted options are as follows:

Option | Scoring Comments

1 -1 With the proposal for a new rising main crossing Te Awa Kairangi, it is
preferable to keep wastewater away from or traversing the awa and
mahinga kai. Wellington Water should be cognisant of the accidental
find of the ancient waka on this side of Te Awa Kairangi.

2 -1 With the proposal for a new rising main crossing Te Awa Kairangi, it is
preferable to keep wastewater away from or traversing the awa and
mahinga kai.

The ‘result’ of this option identifies the need for an upgrade to
Western Hutt Mains sewer to avoid spilling at Melling EOP. It is unclear
if Wellington Water are committed to upgrading the Western Hutt
Mains sewer to avoid such spilling in conjunction with this option. Itis
important to Taranaki Whanui that there are no spills or overflows into
awa.

3 -1 With the proposal for a new rising main crossing Te Awa Kairangi, it is
preferable to keep wastewater away from or traversing the awa and
mahinga kai.

This option provides the greatest reduction in uncontrolled spills of all
five options, which is looked upon favourably by Taranaki Whanui.

4 +3 This option is seen as having a strong positive impact on tangata
whenua values as the new infrastructure directs wastewater to the
WWTP via Barber Grove. This option is preferred as it doesn’t include a
new rising main crossing Te Awa Kairangi. The ‘result’ of this option
also identifies a high reduction in uncontrolled spills, which is seen
more favourably by Taranaki Whanui. Any reduction in wastewater
entering the awa is seen positively.

5 -3 (option: rising main | New rising main drilled under Te Awa Kairangi — considered to have a
drilled under Te Awa more negative impact on Te Awa Kairangi, given the potential for
Kairangi) failure/spills into both groundwater and Te Awa Kairangi.

-1 (option: rising main | With the proposal for a new rising main crossing Te Awa Kairangi, it is
to discharge existing preferable to keep wastewater away from or traversing the awa and
mahinga kai.

Taranaki Whanui would like to reiterate the information provided in the first feedback letter (dated 2/03/22)
about the significant accidental find of a partially completed waka (up to 300 years old). As it was such an
extraordinary find, it is very important to Taranaki Whanui that the project team is cognisant of the
disturbance of land on this side of the Te Awa Kairangi. Wellington Water should consider whether it is



appropriate for an archaeological assessment and/or application for an archaeological authority for any
proposed ground investigations or disturbance of land as part of this project in proximity to the waka find.

Rough co-ordinates: -41.221618, 174.900726 (https://mapcarta.com/W489050536).

4. Recommended next steps with Taranaki Whanui

An update on the identified preferred option and an indication of the timing of further input required from
Taranaki Whanui would be appreciated to be emailed to TWengagement@wellingtonwater.co.nz.

Naku iti nei, na,

Chief Executive, Taranaki Whanui ki Te Upoko o Te lka


https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmapcarta.com%2FW489050536&data=04%7C01%7CSabrina.Young%40ghd.com%7C72e50485e79546d0c8f708da0b7e01cb%7C5e4e864c3b824180a5155c8fb718fff8%7C0%7C0%7C637834933133674304%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=PdBMyW9IUXV3X5goaNvEjnj2SxQ0TR%2FcXBSlcwtqdn8%3D&reserved=0
mailto:TWengagement@wellingtonwater.co.nz
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ArchCheck

Hutt CBD Sewer Bypass

Date 09/08/2022

Project Location Lower Hutt Central Business District

Project Code OPC00004691

Project Contact ]

Prepared by G/ chaeological Project Technician
Reviewed by G Scnior Archaeologist

Options vary from medium to very high — Archaeological Authority is
recommended for all options.

Please review Table 4 for risk rating on each option.

Risk rating and
recommendations

1. Introduction

This archaeological risk check has been prepared for the Hutt CBD Sewer Bypass Project, Lower Hutt
(the project).

Hutt City Council have identified growth opportunities within Hutt Central associated with the Riverlink
project. This is expected to significantly increase the population in Hutt Central, which will subsequently
put additional pressure on the wastewater network. The purpose of this project is to assess the feasibility
and select a preferred option for a new wastewater trunk main and/or pump station to provide for the
regeneration and growth within Hutt Central associated with the Riverlink project. A short list of five
options have been developed based on varying cut-in, pump station, and discharge locations.

This document aims to identify the risk of encountering archaeological deposits within the project area
and to provide recommendations on the management of archaeological risk in line with the statutory
requirements of the Heritage New Zealand Pouhere Taonga Act 2014.

1.1. Scope of this Report

This document aims to identify the risk of encountering archaeological deposits within the project area
and to provide recommendations on the management of archaeological risk in line with the statutory
requirements of the Heritage New Zealand Pouhere Taonga Act 2014.

1.2. Constraints and Limitations

1. This ArchCheck is a desktop assessment only and is a preliminary guide to identify potential risk and is not a
complete archaeological assessment.

2. This report is not a full Archaeological Assessment of Effects and may not be used to apply for an
Archaeological Authority or resource consent.

3. All archaeological sites are protected under the HNZPTA, whether they are recorded in ArchSite or not. It is

illegal to modify or destroy an archaeological site without an Archaeological Authority from Heritage New
Zealand Pouhere Taonga (HNZPT).

4. This report does not present the views of local iwi regarding the significance of the area to them. Such
assessments can only be made by tangata whenua, as Maori concerns may encompass a wider range of
values than those associated with archaeological sites.

5. The New Zealand Archaeology Association’s (NZAA) digital site record database ArchSite was the primary
resource used for identifying recorded sites in the area. Archaeological site location data in ArchSite should be
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regarded as a guide only as it is often based on reconnaissance rather than on accurate survey information. In
addition to this, the area extents for many recorded sites are poorly defined.

2. Project Overview

Hutt City Council have identified growth opportunities within Hutt Central associated with the Riverlink
project. This is expected to significantly increase the population in Hutt Central, which will subsequently
put additional pressure on the wastewater network. The purpose of this project is to assess the feasibility
and select a preferred option for a new wastewater trunk main and/or pump station to provide for the
regeneration and growth within Hutt Central associated with the Riverlink project. A short list of five
options have been developed based on varying cut-in, pump station, and discharge locations (Figure 1).

Figure 1: Hutt CBD Sewer Bypass extents. Note — each colour corresponds to a proposed route (Source —Holmes
Riverlink Wastewater Pre-MCA Workshop Briefing Pack)

2.1. Option Descriptions

The following options have been reproduced from information sent by Holmes. The colours referred to in
the option headings relate to Figure 1.

2.1.1. Option 1 - Green

Solution

. Cut into existing High Street and Kings Crescent main at Brunswick Street junctions
. New 1900m long 450mm diameter along High Street

. New 100 L/s + 600m? pump at southern end of High Street

. New rising main across Ewen Bridge discharge to existing main in Railway Avenue

Construction

. Depth of wastewater main ranges from 2.3m at cut in point to 8.4m at the pump station

. Brunswick Street section is assumed to be open cut

. High Street section is assumed to be micro tunnelled, with shafts approx. every 100m

. Rising main assumed to be either open cut or horizontally directionally drilled (HDD) to Ewen

Bridge then strapped to underside of Ewen Bridge
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Option 2 — Yellow
Solution

Cut into High Street and Kings Crescent main at Pretoria Street junctions
New 650m long 375mm diameter along Pretoria St and Melling Link

New 100 L/s pump station plus 600m? storage at old Melling Bridge stub
Discharge to existing main via new rising main across the new Melling Bridge

Construction

. Depth of excavation ranges from 2.5m at cut in to 5.7m at pump station

. Pretoria Street section assumed to be open cut

. Melling Link section is assumed to be micro tunnelled with shafts approx. every 100m

. Rising main assumed to be either open cut or horizontally directionally drilled (HDD) to the new

Melling Bridge then strapped to the underside of the bridge.

Option 3 — Orange

Solution
. Cut into High Street and Kings Crescent main at Pretoria Street junctions
. New 1700m long 450mm diameter sewer main from Pretoria Street along Cornwall Street, Knights

Road, and Myrtle Street
. New 200 L/s plus 600m?* pump station at Hutt Recreation Ground at Myrtle Street.
. New rising main across Ewen Bridge to discharge to existing main in Railway Ave

Construction

. Depth of excavation ranges from 2.5m at cut in to 6.6m at pump station.

. Pretoria Street and Cornwall Street section is assumed to be open cut

. Knights Road and Myrtle Street section is assumed to be micro tunnelled, with shafts approx. every
100m

. Rising main assumed to be either open cut or horizontally directionally drilled (HDD) to Ewen

Bridge, then strapped to the underside of the bridge

2.1.4. Option 4 — Blue

Solution

. Cut in to High Street and Kings Crescent main at Pretoria Street junctions

o New 1800m long 450mm diameter sewer main from Pretoria Street

. New 200 L/s plus 600m?* pump station at Hutt Recreation Ground along Bellevue Road.
. New rising main discharging to Barber Grove pump station via main road.

Construction

o Depth of excavation ranges from 2.5m at cut in to 7.7m at the pump station.

. Pretoria Street and Cornwall Street is assumed to be open cut

. Knights Road and Bloomfield Terrace/Bellevue Street section is assumed to be micro tunnelled,
with shafts approx. every 100m

. Rising main assumed to be either to be open cut or horizontally directionally drilled (HDD).

Option 5 — Red

Solution

. Cut in to main at High Street and Kings Crescent junction

. New 450m long 450mm diameter sewer main from Kings Crescent along Okura Grove and AKkiri
Street

o New 50 L/s pump station at Ariki St

. New rising main to discharge existing main across new Melling Rd bridge. Alternative option to drill
rising main under river and discharge to main

3 And a new 50 L/s pump station plus 600m?® pump station at Ewen bridge

Construction
. Depth of excavation ranges from 2.0m at cut in to 4.0m at pump station
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. Potomaru Street and Ariki Street section is assumed to be open cut
. Rising main along Rutherford Street is assumed to be open cut or horizontally directionally drilled
(HDD), then strapped to the underside of the new Melling Bridge.

3. Results

3.1. Archsite Review

3.1.1. General Archaeology Notes

Archsite is the New Zealand Archaeological Associations nationwide database of archaeological sites.
These sites are geospatially recorded and provide insight into the archaeological landscape of an area,
while also providing indication of what may be expected with regard to the survival of archaeological
features.

The New Zealand landscape is typically under-recorded in terms of archaeology due to un-systematic
surveys and ad hoc addition of archaeological sites to Archsite. This has resulted in a varied picture of the
archaeological landscape. Recorded archaeological sites can provide information around previous
research and investigations in the area as well as provide some indication of what to expect in regard to
the survival of archaeological features.

Pre-European archaeology typically consist of few surface features but typically indicate a wider
landscape use. These features tend to be easily disturbed and, in some cases, destroyed by modern
modification of the landscape. Despite an apparent lack of recorded archaeology within a site some areas
have inherently higher archaeological risk, such as their proximity to recorded sites but also other
features such as rivers or coastlines.

Historic sites often only identify single buildings, such as houses, in wide landscapes such as most towns.
While useful for indicating the occupation of an area, recognised Archaeological sites provide only record
small portions of archaeological landscapes and should not be treated as a complete record.

Archsite Records

The following table outlines the currently recorded archaeological sites in proximity to the project area.
Details of relevant archaeological sites are outlined in Table 1 and Figure 2 below.

Table 1: List of Archsites within the project area — (Source: Archsite).

Site Option

Site Name Site Type Description

Number Effected

The former site of Marae-nuku (also noted Marae-nuka)
Pa, was in the vicinity of the present Connolly Street
Maraenuku . . (formerly Riverbank Road) substation. This pa was
(Maraenuka) Pa Colonial 1540-1900 constructed during the early 1840s by Te Kaeaea in
response to disputes over settler land acquisitions and
burnt down in 1847.

R27/732

White Villa Farm, which comprises “a good dwelling
house, containing nine rooms and a dairy together with
two cottages, let to respectable tenants: a large garden,
over an acre of ground, highly cultivated, and containing
an orchard and the choicest of fruit trees now in full
bearing. Also 10 acres of land mostly laid down in
R27/639 | White Villa Farm Colonial 1840-1900 | English grass, the land being the very richest soil in the 1&5
Hutt, and it is all fenced in with posts and rails and
hawthorn hedge. This land is divided by the main road
and is adjoining Dr. Wilford's property on the one
side....... A large barn. 40Ft x 20ft, stables for four horses,
cow sheds for ten cows, pig-styes, fowl house &c, &c. A
never failing spring of water on the land”.

Various survey plans show settlement in this area in the
1870s, which would have been a little later then the first
Hutt settlement associated with the Hutt River Bridge

) L . 1 with minor
R27/737 Historic High Street Colonial 1840-1900 settlement of.the 1840s-1850s. The main survey plen effect on
Lower Hutt showing detailed settlement along this section of High 2483

Street is SO11185 dating to 1876. SO11786 (1881) also
shows a number of developments in the area, many of
them labelled.

PAGE 4 OF 10 CONNECT WATER



Sensitivity: General

Option
Effected

Site Name Site Type Description

The settlement developed around the bridge access and
included a number of hotels and stores. Fort Richmond
(later the Hutt Stockade) was present in the area from
1845 until around 1868 (recorded previously as
R27/542). There were at least six different Hutt River
Bridges constructed in the area also (recorded previously
as R27/541). The bridge settlement along the main road
included:

Hutt River Bridge

R27/734 Settlement

Colonial 1840-1900 2&3

Fort Richmond was constructed in 1845 by settler
Captain George Compton. The earthwork defences
R27/542 | Fort Richmond Colonial 1840-1900 | encompassed an area 85 x 85 feet. It was occupied by 2&3
the 58th Regiment from April 1845. The Hutt Stockade
was built on approximately the same site in 1860.

During the mid to late 19th century the land was owned
(at different times) by notable New Zealand Company
settlers who played important roles in the early political
R27/603 | Vogel House Colonial 1840-1900 | and social life of the young colony. It is very likely that 3
one early settler family, the Kelhams, built the small
cottage that still survives today as a gatehouse in the
1870s to 1880s.

Part of William Fitzherbert’'s homestead, and
subsequently known as ‘Tredenham’. This building was
originally constructed in Sydney for Fitzherbert’s wife and
children who had fled Wellington following the 1848
earthquake. It was dismantled and relocated to
Wellington when Fitzherbert's family joined him in 1852.
Tredenham was largely destroyed by fire in 1893, but it
appears part of the foundations remained in-situ.

R27/232 | Stone Fireplace Colonial 1840-1900

This site includes building development on a rural,
probable farming property subdivided for Elizabeth J.
Kingdon in 1897 (A885) and 1908 (DP 1731). Three
Colonial 1840-1900 | buildings are show on Kingdon's property in 1897 in the
vicinity of what is now 76 Pharazyn Street, the
carriageway adjacent to 78-80 Pharazyn Street and 100
Pharazyn Street (corner of Block Road).

Site of 1890s
buildings

New Melling

R27/736 Bridge

Figure 2: Current site extents of relevant recorded archaeological sites related to the project options are displayed in
light blue, with the various sewer bypass options in their respective colours. (Source: Archsite)
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Archsite Summary

Each option for the project site is impacted by the presence of a recorded archaeological site. This impact
varies as the extents of many of the recorded archaeological sites in the Hutt area are not well known,
with no systematic archaeological survey having taken place. At this stage in the Archcheck process,
Option 4 impacts the least recorded archaeological area with a very brief intersection with Archsite
R27/737, which is a broadly identified site of mid to late 19" century buildings.

3.2. Historic Survey Plans
Table 2 outlines the relevant survey plans in proximity to the project area.
Table 2: List of Survey Plans reviewed as part of this Archcheck (Source: GRIP).

Survey Plan Area ‘Year Plan Type Relevant Details

Far side of the
Hutt River. Shows
the alignment of
A 885 B Wellington 1897 Sketch the old Wellington
to Wairapa
railway. Alongside
various dwellings.

Alignment of the
main Hutt Valley

SO 11185 _C Wellington 1897 gt?\’l’;"?n”t Road (now High
ying Street) with
detailed buildings
Detailed section
. Property plans along Hutt
SO 11786 8 Wellington 1881 | Boundaries Valley Road (High

Street)

The GRIP database contains thousands of cadastral surveys from 1840 onwards. By nature, surveys have a
relatively high degree of accuracy and the ability to access historic digitised surveys allow for overlays and
comparison to modern maps to identify archaeological features.

SO 11786_B

Plan SO 11786, dated 1881 (Figure 3), shows the clear alignment of Main Road, now High Street, Lower
Hutt. This plan details several key dwellings and places of historical occupation as defined by Archsite
R27/737.
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Figure 3: Survey So11786 dated 1881 (Source: LINZ)

Survey Plans Summary
Due to the complexity and patchy nature of the Hutt Valley historical survey plans, few key historic
occupation sites can be defined by them. Exception to this are plans SO11786, 11185 and SO 10636_B
which clearly show the town alignment, buildings and pa site respectively. While the latter plan, SO 10636
is difficult to geolocate due to the lack of key position features to compare to modern maps, the
approximate area can be identified as being just north of the current CBD.

At this stage in the Archcheck process, two project options, Option’s 1 & 5, cross areas of surveyed
historical occupation.

3.3. Historic Aerial Photographs

Beginning in 1930, both local and national governments began a campaign of aerial photography to map
New Zealand in detail. Typically taken at 9000 feet these Microfiche images provide great detail and
when compared to modern satellite images allow for the changes that have occurred in the last 90 years
to be accurately mapped.

This information is key to providing insight into the level of disturbance an archaeological site may have
endured, and in some instances, whether or not the site had endured into the 20th century.

1939 Acrials

The first year of aerial photographs identified in the Hutt Valley was 1939 (Figure 4). Significant
development had taken place by 1939 with vast amounts of urban expansion occurring in the interwar
years, with much of the expansion occurring on the back of the first and second state housing programs.
This is clearly seen in the aerial photographs of the period with large scale and uniform expansion
occurring outwards from the CBD area.
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Figure 4: Year 1939 - Historic aerial snip focused on the project area (red)

Historic Aerials Summary

While a significant level of ground disturbance has occurred in and around the project area since 1900s,
evidence of land modification around known historic occupation areas cannot conclusively rule out the
presence of inground archaeology therefore the presence and depth of the remaining archaeology is an
unknown.

3.4. Additional Sources

3.4.1. Rarangi Korero Pouhere Taonga (The List)

The New Zealand Heritage List/Rarangi Korero (formerly the Register) is Heritage New Zealand’s
database of Aotearoa’s significant heritage places, including Nga Manawhenua o Aotearoa me ona
Korero Taturu/National Historic Landmarks. Table 3 shows the list entries were identified for this project.

Table 3: The list (Rarangi Korero Pouhere Taonga) entries.

List Ent Year of o0 : Effected
Y Name . Additional Information .

Type Construction Option

Historic Place . ) .

Category 2 Former Post Office | 1943 Art Deco Style Post Office Building 1

Historic Place | Civic Centre Historic 1953-1959 Garden City style complex consisting of a Civic Centre, 183

Category 2 Area Library, Town Hall, Horticultural Hall and Church

Historic Place Neo-Georgian Style Home with extensive grounds and

Category 1 Vogel House 1870-1933 a gatehouse constructed in the 1870s 3

Historic Place Nash House 1930 Two Bedroom Qqncretg ‘Bungalow’ style home of Nil

Category 1 former prime minister Sir Walter Nash

Historic Place ) . . .

Category 2 Offices 1907 Single story Italianate style bay villa 4&3
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3.5. Historic Images

Lower Hutt CBD in the mid-1880s show a clear occupation zone surrounding the main Hutt Road, with
several businesses and other public buildings developing around the crossing of the Te Awa Kairangi
River (Figure 5).

Figure 5: Annotated 1880s image of Lower Hutt CBD (Source — Victoria Grouden Archsite R27/734 Report)

4. Conclusions

4.1. Discussion

The historical landscape of the Lower Hutt central business district is diverse with several distinct eras of
occupation. Archsite R27/732 is a Maori historical occupation zone with record of Maraenuku Pa from
survey plan SO10636 showing the location of the pa on the bank of the Te Awa Kairangi River. The
bypass Option 5 intercepts the Maraenuku Pa archaeological site, with the alternative discharge option
angled directly through the pa site. Archsite R27/542 also provide context for the early to mid-19t century
occupation of the area with localised conflict requiring the construction of a fort in 1845. The situation of
this site is largely unknown and presents increased archaeological risk for the area. The likely options to
be affected by this historical occupation is Option 1 with a possibility of Option 2.

Other archsites related to the project within the Hutt Valley area are recorded occupation sites from the
latter half of the 19t century, with several homesteads, commercial buildings and other notable buildings
included. These archsites impose on all project options, with Option 4 being the least likely effected.

Little further information can be ascertained with regard to the proximity of recorded archaeological sites
and the project’s effect on them without further detailed research into the historical occupation of the area.
It is recommended this level of research is undertaken once the route Option is chosen.
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4.2. Summary and Recommendations

All proposed options for the project incur some risk of encountering both known and unknown
archaeological material. For the purpose of simplifying the risk analysis, Table 4 has been included to
give a risk-based analysis of each site and proposed archaeological risk mitigation measure.

Table 4: Risk analysis for all options

Option Largest known risk factor

Various Historical occupation,
farm sites, commercial buildings

1 and historical infrastructure related
to the CBD. Archsites R27/737,
R27/734, R27/735

Archaeological Risk

Various Historical occupation,
farm sites, commercial buildings

2 and historical infrastructure related
to the CBD. Archsites R27/737,
R27/736

Various Historical occupation,
farm sites, commercial buildings
and historical infrastructure related

3 to the CBD. Archsites R27/737,
R27/734, R27/735, R27/630,
R27/232

4 Single historical occupation site

R27/737

Various Historical occupation,
farm sites, commercial buildings

5 and historical infrastructure related
to the CBD. Archsites R27/737,
R27/736, R27/639, R27/732

Mitigation measure

Archaeological Assessment of
Effects report conducted with view
of obtaining an Archaeological
Authority. This would likely be a
legal requirement.

Archaeological Assessment of
Effects report conducted with view
of obtaining an Archaeological
Authority. This would likely be a
legal requirement.

Archaeological Assessment of
Effects report conducted with view
of obtaining an Archaeological
Authority. This would likely be a
legal requirement.

Archaeological Assessment of
Effects report conducted with the
possible view of obtaining an
Archaeological Authority.

Medium — One recorded site
crossed with unknown extents

Archaeological Assessment of
Effects report conducted with view
of obtaining an Archaeological
Authority. This would likely be a
legal requirement.

Review of desktop plans and literature indicates a high density use of the project area in the latter half of
the 19t century, with significant use of the wider Lower Hutt area in the preceding decades. Thus, there is
likely extensive archaeological material in the area. While the area has been heavily modified with the
intense urban expansion of the Hutt valley in the early to mid-20th century, the likelihood of inground
archaeology being present in all areas of the project is high.

All project options present some archaeological risk, however, the risk of encountering known in-ground
archaeological is higher on some options than others. It is recommended that for all options proposed an
Assessment of Archaeological Effects report is undertaken with the likely requirement of obtaining an
Archaeological Authority from Heritage New Zealand. However, from this ArchCheck/risk point of view,
Option 4 is the lowest risk pipeline route as it only encounters one currently recorded archaeological site.

As a number of the recorded archaeological sites are of Maori origin it is recommended that consultation
with relevant tangata whenua is undertaken for the project in an early and meaningful way.

PAGE 10 OF 10
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Risk Register
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| ro | kT Cousel Rk | RSO | pyiseq | misksaws | prase Established Controls £ £ k] o Rt £ £ % 2 el e
3 Consequence € oxhoxo00) 8 2 x g (Tab4) 3 2 ks g2 x g
3 3 3 ==
Descrplon: There s a hrcal hal 1 project cos! & above
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Gescripton: There s an opporunty 1o merease overfow
storage capaciy in Hutt CBD P—
(Gause: The cause of the opportunity i building a new purp) oo sorage optons o educe
6 | Ro8 | StomgeValume  [sttion proides cpportuniy for storage Projoctenager | WAL | 102022 | Lhe-paked | o Desan - owertows Vodium = mem || 3 05
(Consequence: The consequence of the opportuniy i tha a - Allemative project t look at
larger storage capacty could reduce the overal piling storage optons and costs
Jamount from noarby EOPs incucing Barber Gr
Desarplon: There s a Treal hal an EOP o Full Rver may
e subjec o gravel aggradatin / biockage. This is worse
South of Ewen Bridge (afecs Option 4)
- Review location of EOP in [E0P structure proposed
EOP Gravel  [Cause: The cause of the threat s the sectin ofriver south elation to known opeational north of Mellng Bridge n
6= Inundation  |of Ewan bridge is known aggrade gravel LRIz GED lianz @z Operation ;.\ es / gravel aggredation sites / (E2 e 16 L R 0 area that doesn't
proposed rver bed levels accumilate ravels
ea
adciional
Descrpton: There i a hrea of negative mpicalons when
considering network discharge consent
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Project/Contract|

Project/Contract ID:

WWL Lead:

Document Date:|

RM Specialist:

Risk Tolerance|

Threshold:

Risk Register

Current Exposure

Residual (Target) Exposure

Treatment Strategy

Semi-Quantitative

Rank

Risk Title,

Description!
Causel
Consequence

Risk
Owner

Risk Owning
org

Date

Raised
(oxlx000)

Risk Status

Phase

Established Controls.

Consq.

Likelinood
Risk
Score

Individual actons to be recorded i the
‘Actions Register

(Tab4)

Consq.

Likelihood
Likely Cost
(M)
Likely Delay
(Months)

Risk
Score

Commentary &
Closure Statement

Ground Conditions
 Other Services.

Description: There s a threal (hal unkown services o
lground conditions wil be encountered in construction

|Cause: The cause of the threat is existing or redundent
|services not surveyed / located and variations in ground
|conditions not identiied / recorded.

|Consequence: The consequence of the threat i delays to
project or unforseen costs.

Project Manager

2711012022

Live - Treat

Design
Development

High

Medium

19

- Obtain as-buils, carry out site
investigations: geotech, topo & existing
Services surveys.

- Check design against positions of all
known services at design pha

High

Very Low 0.003 0.125

Alicetown
Uncontrolled
Spilling

Description: There is a threal Ihal solutions connecting 1o
lthe WHTM could have a knock-on effect downstream.

|Cause: The cause of the threat s connecting to WHTM and
not addressing upgrade works inline with population growth.

|Consequence: The consequence of the threat s that
uncontrolled spilling could occur in Alicetown or increased
project costs to address knock-on effect.

Lead Designer

Holmes

3111012022

Closed

Operation

[ Further work identiied o
lunderstand immediate upgrades
required to protect Alicetown and
|Ava pump station

- Upgrade works for WHTM in
Hee LTP.

- Solution developed to mitigate.
ths risk

Very high

A

Solution developed so nol
longer increas:
uncontrolled spilling in
Alicetown

Availabilty of
Resources

Description: There 1 a threal thal FICC RiverLink Pariner
Lead has insufficient capacity to adequately support this
project.

|Cause: The cause of the threat is this projectis outside the
lorginal scope of the RiverLink project and is funded by IAF.
| Therefore, it hasn't been allowed for in the original
resourcing plan

|Consequence: The consequence of the threat s this project
sn't adequately championed to the RiverLink board, and
therefore doesn't become part of realising threat R11 and
missing opportunity RO2.

Project Manager

2110212023

Live - Treat

Procurement

- Continued engagement and
pushing project with HCC.
RiverLink Partner Lead

High

Very High

- Continue to push agenda of this
project with HCC RiverLink Partner
Lead

- Escalate within Wellington Water to
‘enable escalation within HCC

Medium

Groundwater
Management

Description: There s a threal thal the groundwater table
Ineeds to be drawn down to enable construction of the.
storage tank

|Cause: The cause of the threat is a high groundwater table.
land deep, buried storage tank.

|Consequence: The consequence of the threat i increase
e
properties caused by settlem:

Lead Designer

T8C

800312023

Live - Treat

Construction

Very High

Medium

- Complete geotechnical site

investigation including groundwater

monitoring to confirm groundwater
levels

Very High

Very Low 0003 0125

Consent
Requirements

et Thas . hvesthef esouros cormentTar EOF
il include additional requirements such as screening.

|Cause: The cause of the threat is the construction of a new
EOP to the Hutt River and that conversations have not
started with the consenting authority to understand their
requirements

e e e S e S
ex and opex cost to install and maintain the additional
B

Project Manager

wwL

710312023

Live - Treat

Design
Development

Medium

High

- Engage consenting authority on
construction of new EOP to understand
their requirements.

Medium

Medium 03 2

Ground Conditions

and hig!
groundwater table.

Description: There Is a threal Ihal the ground conditons are
poor or will become consolidated and a high groundwater
table

|Cause: The cause of the threat s unknown
|conditions and groundwater level being allowed for n the
|design of the storage tank

|Consequence: The consequence of the threat s the design
lof the storage tank will have to account for poor ground
Jand/or d high groundwater table

Lead Designer

800312023

Live - Treat

Detailed Design

Medium

Medium

- Complete geotechnical site
investigation to confim ground
conditions and groudnwater table at
Iocation of storage tank

Medium 03 2

R22

Storage Tank
Operation

Description: There Is an opportunity (o improve I
loperabilty and maintenance of the storage tank through
|designing out seals and including a bypass pipe to bypass
the pump station

|Cause: The cause of the opportunity is early engagement of
ICOG in the design of the storage tank

|Consequence: The consequence of the opportunity is
reduction in operation and maintenance costs including
Ineed to overpump when accessing the pump station wet
[well

Lead Designer

T8C

800312023

Live - Treat

Design
Development

Very Low 2

- Explore option to include as part of
design development

Very High 10 6

Private Property.
Purchase

Description: There i a threal Ihal a suitable ste cannot be.
purchased to locate the pump station and storage tank.

|Cause: The cause of the threat is the need to purchase
private property 1o locate the pump station and storage tank.

|Consequence: The consequence of the threat s the project
lcannot pr

Project Manager

800312023

Live - Treat

Design
Development

- Engage HCC RiverLink Partner
o ey

Very High

20

- Commence discussions with property
‘owners on Pretoria Street

Medium

Very Low 0.003 0.125

Private Property.

Description: There Is an opportunty (o focate the pump.
station and storage tank on the Melling stub, which is HCC:
|owned land or other land purchased as part of RiverLink

|Cause: The cause o the opportunity is the RiverLink project
lalready purchasing land in Hutt CBD and the project
[creating new public spaces

|Consequence: The consequence of the opportunity is
private property purchase will not be required for the project,
removing threat R23

Project Manager

wwL

14/03/2023

Live - Treat

Design
Development

- Engage HCC RiverLink Partner
Lead to understand properties

purchased and areas of new open
space being created by RiverLink

Very High

20

- Engage HCC RiverLink Partner Lead
to understand requirements and
flexibilly with IAF timeframes
- Progress investigation of alternative
pump station and storage tank location
based on available land

Very High

Very High 10 6

[Wetwell Only Pump|
Station B

Description: There Is an opportunity for the pump stalion 1o
be a wetwell only pump station with submersible pumps,
nstead of a wetwell drywell pump station

|Cause: The cause of the opportunity is the location of the.
roposed pump is outside of central Hutt CBD and moden
pumps and washdown systems

|Consequence: The consequence of the opportunity is
reduced construction cost and reduce consequence of
threat R21

Lead Designer

14/03/2023

Live - Treat

Design
Development

High

Medium

- Check with WWL Design Team if

dispensation from Regional Standards

for Water Services to enable this would
be possible

- Confirm with COG this would be an
‘acceptable solution

High

Very High 10 6

Consenting of
Project

Description: Thers is a threal that the project is
unconsentible

|Cause: The cause of the threat is the project will trigger
levels tha require t to be consented under th District and
Regional Plans

|Consequence: The consequence of the threat s the project
il not be able to go aheat

Project Manager

14/03/2023

Live - Treat

Design
Development

- Complete Planning Assessment
to understand consenting risk

Very High

20

- Engage with HCC and GWRC about
project

Medium

R28

Uplif forces on
storage tank

Description: There is a threal Ihal the storage tank wil floal

|Cause: The cause of the threat is the high groundwater
table and proposed large underground storage tank

|Consequence: The consequence of the threat s the storage
tank floats and work needs to be done to mitigate this

Lead Designer

3000312023

Live - Treat

Operation

Medium

Medium

- Complete geotechnical site
investigations to determine
groundwater table at location of site
- Design tank for floatation

Medium

Very Low 0.003 0.125

Stop Bank Integrity

Description: There i a threal thal the iniegrity of the
|stopbank is compromised by the rising main or EOP

|Cause: The cause of the threat is the rising main and EOP
routes crossing underneath the Hutt River stopbank

(Cansaquencs: The consaqsnce ofhethest s falure of
the stopbank and flooding of properties

Lead Designer

T8C

3000312023

Live - Treat

Operation

Very High

Very Low

- Assess impact of pipe penetrations on
stopbank integrity

Medium

Very Low 0003 0125

Aquifer
Contamination

Seestaton: Thore o st ht e aafarbagames
lcontaminate

|Cause: The cause of the threat is potential penetration of
the Waiwhetu aquifer during construction or damage to the.
laquiclude creating a contamination pathway

[ T i
the pply from Waterloo WTP

Lead Designer

3000312023

Live - Treat

Construction

- Check aquifer depth and design
structures to not penetrate aquifer

Very High

20

- Complete geotechnical site
investigation to confirm aquifer and
aquiclude depth
- Consider depth of aquifer and

aquiclude in d
- Talk to GWRC about mitigation
measures to protect aquifer

Very High

Very Low 0.003 0.125

Settlement of

Description: TRyttt properties surrounding,
the proposed pump station and storage tank settle

|Cause: The cause of the threat is creating large excavations
to enable construction of the storage tank and pump station

|Consequence: The consequence of the threat is work needs|
10 be done on the neighbouring properties need to mitigate
the effects of settiement

Project Manager

300032023

Live - Treat

Construction

- Propose purchase of
neighbouring properties to
increase space between
excavation and adjacent buildings.

adjacent buildings

Medium

High

- Purchase sufficient land to enable
safe construction of the proposed
storage tank. Consider purchasing

properties to enable construction with
the intention to resell afterwareds
- Consider construction methods to

reduce settlement on adjacent
buidings.

Seismic Resilience
of River Crossing

Description: There Is a threal thal the bridge camying the.
rising main with fai during an earthquake

|Cause: The cause of the threat is the rising main crossing
the Hutt River in an earthquake zone

(Consaquence: The consequence o the thrt s falureof

uncontrolled overflows in Hutt CBD

Lead Designer

T8C

3000312023

Live - Parked

Operation

- Solution proposes to use new
bridge for crossing with greater
seismic resiience and desgn for
inclusion of the rising main

High

Very Low 8

High

Very Low 0003 0125

111042023

Risk Status

Draft

Live - Trea|

Live - Parked

Impacted

Closed|

Rejected

TOTAL]

Page 2 of 2

Current Risk Score

Extreme| g

Hgh| 18

Woderate| 5

#N/A #N/A

Residual Risk Score

Extreme|

High

Woderate|

0

2
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Hutt CBD Sewer

Bypass — Updates
to WHMS Option
and Mitigation of
Operational Risks

Our water, our future.



Purpose

* Provide overview of changes made to Option 2
 Demonstrate how these mitigate operational risks identified with WHMS and Ava PS

e Discuss any outstanding concerns or confirm happy this option is acceptable by
operations



Background / Refresher

Meeting in August following MCA Workshop
* Five options presented for Hutt CBD sewer bypass:

* 4x options connected to Western Hutt Main Sewer (WHMS) — this included highest
scoring option from MCA (Option 2)

* 1x option connected directly to Barber Grove PS (Option 4)
e Significant operational concerns raised with options that connect to WHMS

e Capacity of WHMS and Ava PS — currently throttling at Silverstream to prevent spilling at
Ava PS

e Condition of WHMS and ability to connect to the existing main
Risk Workshop in October
* Operational risks (above) reiterated
 Agreed Option 2 cannot be compared to Option 4 due to these risks
e Actions agreed to review and update Option 2 to mitigate these risks



Refresher - Option 2 and Option 4 Option 4

Option 2



Subsequent Work

1. Review modelling of Option 2 to understand capacity constraints
2. Identify options to mitigate capacity constraints and operational risks

3. Complete modelling to confirm capacity constraints have been mitigated and
that updated Option 2 meets project outcomes

4. Complete modelling to demonstrate operational risks are mitigated and there will
be no impact on Ava PS / Silverstream throttling once commissioned

Note re: modelling results:

2070 growth scenario unless otherwise stated
* 2-year ARl scenario

 Throttle of 400L/s at Silverstream



1. Modelling Review

Review of model identified engineered
overflow point (EOP) at Melling Station
that spills in the 2070 MPD scenario
and Option 2

* Investigation confirmed this is a
scour point and shouldn’t spill

* This was masking capacity issues on
WHMS

Model updated to close this EOP

Results showed new spilling on WHMS
during 2070 MPD scenario




1. Modelling Review

Rerunning Option 2 with Melling EOP
closed showed:

 4x new locations of uncontrolled
spilling on WHMS (940m?3)

* Increase spilling in Alicetown (50m?3)




2. Options Development

Options identified to mitigate new spilling on WHMS:
1. Increase throttling and storage at Silverstream — Discounted due to:
e Starting to store dry weather flows (DWF)
* Increased spill volume by 20,000m?
2. Increase pipe size of WHMS — Included in model:
 Already proposed as part of RiverLink project
3. New EOP at Ava PS — Discounted due to:
 Majority of spilling due to capacity of WHMS
4. More storage at new pump station (PS) — Included in model:
e Storage increased from 600m? to 2000m?



2. Options Development
— RiverLink Changes to WHMS

RiverLink project is moving stopbanks between Melling Bridge and Ewen Bridge
putting existing WHMS in the river corridor and subject to scour

TS

Abutment for
Proposed new bridge

New stopbank
new WHMS
DN900
Existing WHMS
DN675



3. Mitigation of Capacity Constraints

 New Option 2 (BAE) uses new storage
(2ML) to mitigate impacts in Alicetown.




3. Mitigation of Capacity Constraints

New Option 2 (BAE) uses new storage
(2ML) to mitigate impacts in Alicetown.

2yr storm flow in WHMS downstream of Option 2 conng

pction (MPD)




3. Mitigation of Capacity Constraints

2yr storm flow in WHMS downstream of Option 2 connection (MPD)
* New Option 2 (BAE) uses new storage

(2ML) to mitig&te PniionctdBACAINEtewN.

..

Utilising 600m? storage

/

"Do nothing" (BAA) -brown
"WHMS upgrade only" (BAB) - yellow



3. Mitigation of Capacity Constraints

2yr storm flow in WHMS downstream of Option 2 connection (MPD)
* New Option 2 (BAE) uses new storage

(2ML) to mitigste PntieactdBACAEtewN. / "New Option 2" (BAE) - green

.

Utilising 2,000m? storage

/

"Do nothing" (BAA) -brown
"WHMS upgrade only" (BAB) - yellow



4. Mitigation of Operational Risks

Current Base

Current with Option 2




4. Mitigation of Operational Risks

 Day 1 commissioning — CUR results

"Old Option 2" (BAC) -blue~___ /

"New Option 2" (BAE) - green

/

"Do nothing" (BAA) -brown
"WHMS upgrade only" (BAB) - yellow



4. Mitigation of Operational Risks

* Proposed connection will be to Stopbank upper
upgraded WHMS and lower berms

wExisting WHMS

O\
Approx.

discharge point
of CBD bypass

a Proposed new
WHMS




Summary

 Changes made to Option 2 mitigate operational risks raised by:
e Replacing under capacity section of WHMS (being done as part of RiverLink)

* Protecting WHMS and Ava PS by providing storage and pump RTC so only
discharging when there is capacity

 Connecting to replaced section of WHMS



Questions?

Our water, our future.
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3 Waters Decision Making Committee

Paper Title: Adoption of preferred option for Hutt CBD sewer bypass for concept design
Author: G
Reviewed By: Your paper should be reviewed by your Team leader and relevant Chief Advisor

Approved by: Your paper should be signed off by your Group Manager
Date: 19 January 2023

3 Waters Decision Making Committee’s role (please tick required actions)

| am requiring input or guidance ]
| am requiring a technical decision
| am requiring investment endorsement
| am providing visibility over a key issue ]

Link with service goals

Please select a primary and secondary service goal and note how the proposed activity aligns with these:

We plan to meet

future growth and
manage demand The proposed upgrades will increase capacity in the wastewater

Primary system to support population growth expected as part of the
RiverLink development in Hutt Central.

We minimise public
health risks
associated with
wastewater and

The proposed upgrades will decrease the amount of uncontrolled
Secondary stormwater

wastewater overflows throughout the Riverlink catchment.

Purpose

The purpose of this paper is to seek endorsement from the 3WDMC of the recommended option as the
preferred solution to increase sewer capacity in Hutt Central and to progress this to concept design.

Background and References

Finding a solution to upgrade the Lower Hutt wastewater network to mitigate constraints within the Hutt
CBD area was outlined in an Activity Brief issued to Stantec in January 2022. Holmes, via Stantec, responded
to the Brief with a Project Management Plan outlining an MCA process to score potential solution options
and find the highest scoring against the selected criteria.



https://woogle.wellingtonwater.co.nz/project/RiverlinkHuttCBDSewe/projdocs/Activity%20Brief%20RiverLink%20Wastewater%20Trunk%20Network%20CBD%20Bypass%20Concept%20Design.docx?Web=1
https://woogle.wellingtonwater.co.nz/project/RiverlinkHuttCBDSewe/_layouts/15/WopiFrame.aspx?sourcedoc=/project/RiverlinkHuttCBDSewe/projdocs/20220405%20PMP%20Hutt%20CBD%20Sewer%20Bypass%20(002)_Approved.pdf&action=default

A longlist of potential options, including the option priced for IAF (Option 1), was compiled. This longlist was
narrowed to a shortlisted based on modelled benefits in terms of overall reduction in wastewater spilling.
This included options that discharge to the Western Hills Trunk Main (WHTM) and to Barber Grove PS.

An MCA process and workshop (15/08/22) was completed to score the five shortlisted options (4x
discharging to WHTM, 1x discharging to Barber Grove PS) and a highest scoring option identified. Sensitivity
testing was completed to confirm the validity of this as the highest scoring option.

Subsequent conversations with COG raised operational concerns with options that discharge to the WHTM,
which included the highest scoring option, with a preference to the option that discharged to Barber Grove
PS.

The outcome of the above process was summarised in the Draft Options Assessment Report and issued on
08/09/22. This identified the highest scoring option and recommended this was taken forward to concept
design.

Following WW.L review of the report it was identified that the risks raised by COG had not been fully
addressed and that further work was required to confirm the preferred option that would be progressed to
concept design.

A risk workshop was held 27/10/22 to gain a better understanding of operation risks and identify and
understand all project risks. It was concluded that the highest scoring option (Option 2), was not a true
comparison to the Barber Grove option (Option 4) due to capacity constraints on WHTM and at Ava PS with
predicted increased uncontrolled spilling in nearby catchments .

Further investigation work was completed to update Option 2 so that there was not an increase in
uncontrolled spilling elsewhere in the network. The Level 1 cost estimate for the option was updated to suit.
This enabled a fair comparison to be made and a preferred option to be selected. This comparison is
summarised in the Option Assessment section below.

Level of Service and Performance

The level of service (LoS) for the project is to provide a 2yr containment standard (2yr ARI overflow
frequency) for the 2070 maximum probable development (MPD) growth scenario.

Option Assessment

The three options in consideration include:
e ‘Do Nothing’ Option
- No additional infrastructure to be installed, i.e., project does not go ahead.

e Option 2

Cut into existing mains at High Street and Kings Crescent intersections with Pretoria Street

New 650m long 375mm dia. sewer along Pretoria Street

New 100 L/s pump station + 2000m? storage at Pretoria Street

New 440m long rising main along Rutherford Street and across new Melling pedestrian bridge
and connect to the existing Western Trunk Main
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e Option4

- Cutinto existing mains at High Street and Kings Crescent junctions with Pretoria Street

- New 1800m long 450mm dia. sewer main along Pretoria St., Cornwall St. and Bloomfield Trc.

- New 200 L/s pump station + 600m?3 storage at Southern end of Hutt Recreation Ground

- New 1350m long rising main along Ludlam Cres. and Randwick Rd. and connect to Barber Grove
pump station

Refer to appended maps for details of Options 2 and 4.

Option Capital Cost (Level 1, 95%) | Total Spill Reduction
Do Nothing | (il om?
Option 2 ) 2520m?
Option 4 ) 2000m?
Option Risks Benefits
Do Nothing - WW.L service goals not met, i.e. - No capital cost meaning more funding is
uncontrolled dry weather spills available for other infrastructure projects.
predicted to occur by 2040.
- Reputational risk to WWL and HCC.
- Does not meet funding intent of IAF
application.
- Future escalation of costs if works are
not carried out alongside RiverLink.
Option 2 - Is dependent on the WHTM being - Project area closer to extent of RiverLink
upgraded as part of Riverlink works. designation i.e. less disruption.
- Requires the purchase of private - Significant reduction in uncontrolled spill
properties. volumes across the RiverLink area in the
2yr ARI.
- Level 1 95% estimate is closest to budget
put forward in the IAF application.
Option 4 - Project capital cost ({jjjmore than - Direct to Barber Grove PS so is not
IAF application budget of ()~ dependent on WHTM upgrades.
would leave less for SW projects. - Moderate to significant reduction in
- Additional disruption to public due to uncontrolled spill volumes across the
large project area mostly outside of RiverLink area in the 2yr ARI.
RiverLink designation.

The preferred option is Option 2 (pump station and storage on Pretoria Street) as it is predicted to provide
a significant reduction in uncontrolled spill volumes across the RiverLink area in the 2yr AR, aligns with the
wider RiverLink designation so has a high likelihood of achieving cost savings through coordinated design
and construction, and has a capital cost estimate closest to the IAF application budget amount.

Versionl.1 September 2022
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Risks
The main residual risks associated with the preferred / recommended option include:

- A dependency on the upgrade of WHTM as part of the RiverLink project. This is considered low-risk.

- Although closest to the IAF application budget, the current Level 1 95% estimate is(jjjjjover,
meaning that additional funding will need to be found for the project.

- The project may need consenting separately as the preferred / recommended option does fall
partially outside of the RiverLink designation.

- If the project is not delivered through the Riverlink Alliance, it may be difficult to sequence the works
with the Alliance programme.

Financial implications and benefits
The level 1, 95% estimate for the preferred / recommended option is (il
This project is also subject to an Infrastructure Acceleration Fund (IAF) application that was granted based

on an initial concept that was costed at(jjjjand @iil)has now been approved in HCC's LTP to proceed
with the project.

Legal implications
Adopting the highest scoring option as the preferred solution will require the purchase of private land to
locate the pump station and storage. This will likely require negotiation with landowners.

The EOP for the proposed pump station will not be consented. A valve will be installed so that any overflow
will be controlled manually and only in emergency situations.

Consultees
NS&P Phil Garrity, (WWL)
Clint Cantrell, (WWL)
ND&D Steve Hutchinson, (WWL)
NMG Paul Winstanley, (WWL)
oG John Baines, (WWL)
u _ ) Hannah Hyde, (WWL)
Business Services | \johammed Hassan (WWL)
Other (specify) Henry Willis, (Alta — ECI, pricing)

Customer and stakeholder implications and benefits

Lower Hutt customers — adopting the highest scoring option will provide an acceptable level of service as
population grows.

HCC - adopting the highest scoring option will reduce the risk to Council of uncontrolled spilling and will
provide for future growth.

Iwi — input has been sought from mana whenua. Feedback has been given by Taranaki Whanui. They are
broadly supportive of works that reduce spills to the environment. They have expressed preference to
options that avoid a new wastewater crossing of Te Awa Kairangi (Hutt River), and particularly options that
avoid a wastewater pipe drilled under Te Awa Kairangi (Hutt River).
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Communications Plan

A Communications and Engagement Plan is under development for the delivery of the project and will be
issued as part of the Phase 3 deliverables.

Health and Safety implications

Adopting the preferred option through to construction will have standard health and safety implications
associated with deep excavation and/or tunnelling, working with wastewater, working over water,
coordinating with adjacent site works associated with the RiverLink project. These implications will be
managed by the contractor.

Recommendation

This paper recommends that Option 2 is endorsed as the preferred option to be taken forward to concept
design.

Meeting record: completed by the Author following distribution of approved meeting minutes and saved to
relevant project folder in “Woogle”

Meeting date Recommendation Action Who Due date Links
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Tips for authors and reviewers
e |tisrecommended that this paper be no more than 4 pages in length.

e Aim to discuss the key issues in context of the ‘bigger picture’ and where possible, keep out of the
detail of the technical issue. Technical information should be attached for reference only.

e Your report should tell a story of the problem and/or the opportunity, the service goal it links to, and
the wider benefits (cost, community, other projects etc)

e Consider how GIS maps, photos and/or other graphics could be used to support your paper’s

message
Checklist for authors and reviewers Author/reviewer

e Primary and secondary service goals identified and how activity links to this shown []
e Problem/opportunity identified []
e Current and future performance measure or level of service identified in relation to

the primary service goal []
e All options considered are identified including the consequence of doing nothing []
e Risks have been identified and addressed, including consequential risks of doing

nothing []
e Funding source identified, whole of life (capex, opex, 3" party) costs identified []
e Legal implications identified []

e Consultees identified including Service Planning, Chief Advisors, budget holder (for

funding approval) and any affected team []
e Customer and stakeholder implications/benefits identified []
e Communications plan required and provided O] O
e H&S implications and mitigations identified []
e Ensure the recommendations tie back into what has been discussed in the main body

of the paper []
e Ensure relevant people are invited to the 3WDMC to support paper N
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[Project Name

|RiverLink - Hutt CBD Sewer Bypass

[Project No. (if applicable)

[opcio1481

| [Assessment Date

| 7/03/2023

[Asset Type

|Wastewater - Pumping Station

JLocation / site Name

[Pretoria st, Hutt caD

| [Designer

| Jane Hancock

[sID Process step

|Review H&S Risk Assessment (Step IV)

Opex: Technical Input Required? (Step Ill)

Design Meeting Required? (Step V)

Record decision reasoning for Step V:

Complexity of project and extreme and high risks identified

More Detailed Assessment (e.g. Hazop) Required? (

(Step VIII)

| No

Record decision reasoning for Step VIII :

Project currently at concept stage therefore level of design doesn't support
HAZOP. HAZOP likely to be required at later stage in design process due to
construction of new assets requiring operational access.

Trenches,
launch/reception
Excavation

Injury/death from falling into
excavation, excavation collapse during

Role Designer

Role Designer

Role Designer

Role Project Manager

Role Designer

Role Specialist

Role Investigator

Role (Operator

Role (Operator

Role (Operator

Role (Operator
Name Role Project Manager
Name Role Specialist

If

are required, select the row above and insert new row. Record Name and Role as per Safety in Design Process.

- Use of trenchless construction to
reduce excavation
- Construction methodology/sequencing

Excavations required to construct below

pits, new pump N y X Major 70 Likely 5 Extreme 350 Minimise 1. Isolate > Contractor Major 70 Rare 1 Moderate 70 Contractor
. construction or flooding of excavation to reduce open excavations ground structures
station, new storage . R
i from high groundwater - Use of trench shoring and edge
protection
. . o Locating pipelines out of road reserve
Traffic Or Pedestrian Injury/death by road traffic accident due - Consider location of pipelinesand | 0 ) ipupirelaccess easements in
N/A ur, \ by road trat Major 70 Likely 5 Extreme 350 Minimise 1. Substitute locate within footpaths, berms where a Designer Moderate 40 Highly Unlikely 2 Moderate 80 Designer
Movement to construction site within road reserve ossible private land causing operations and
P issues
- Locate instrumentation and controls in
Health risks/death associated with above ground building and provide
New pump station |Confined Spaces accessing new pump station as a Major 70 Possible 4 High 280 Minimise 1. Substitute actuators on valves etc. to reduce Below ground pump station required Designer Major 70 Rare 1 Moderate 70 Designer
confined space to operate and maintain requirement to enter below ground
structure
- Complete services search / BeforeUdig,
survey, potholing to identify services
- Locate new infrastructure aware from
Services — Working With Or |Injury/death associated with services Underground services present in
N/A 8 J_ /! Major 70 Possible 4 High 280 Minimise 1. Isolate critical services and with clearances ) 8 P Designer Major 70 Highly Unlikely 2 Moderate 140 Designer
Near strike . e . location of proposed works
identified in Regional Spec
- Include location of services on
drawings
- - raffic Or Pedestrian njury/death from traffic collsion while ] ) i - - Locate manholes / access points in
New pipelines Movement accessing new pipeline for flushing and Major 70 Possible 4 High 280 Eliminate footpaths, berms and out of live traffic Designer
maintance lanes
- Consider construction methodology
New pump station, |\ o\ bt or Raised |MIUTY/death from falling from height or that reduces need to work at height
storage tank or below and Falﬁn Ob'egcts objects falling into new below ground Major 70 Possible 4 High 280 Minimise 1. Substitute - Use of barriers etc. to protect workers [Below ground pump station required Contractor Major 70 Rare 1 Moderate 70 Contractor
ground structures 8 00) structures during construction from falling from height or falling
objects
- Include automated flushing devices
Health risks/death assoctated with ;ecdauncseld:erezrtzaasci:siqfil:’::':tt;:ance Cannot eliminate need to access
. - . . . . y i I . N
New storage tank |Confined Spaces accessing new storage tank to clean and Major 70 Possible 4 High 280 Minimise 1. Substitute ) 5 Designer Moderate 40 Rare 1 Low 40 Designer
o - Locate access hatches at opposite for
maintain o
to enable forced ventilation of tank
while accessing for maintenance
) . . Injusry / death associated with falling L . : .
(Working At Height or Raised Install bridy hil
rising main (bridge seq O <8 At HeiBt orRaised ¢ height while retrofitting the rising | Major 70 Possible 4 High 280 Eliminate nstalrising main on bricge whie project Manager
and Falling Objects . . bridge deck is being constructed
main to the bridge
- Complete geotechnical site
Injury / death caused by collapse or including g
rjtmrym:water inundatio‘r: of st:ra e tank monitorin atlthe slltegto confirm below ground water table
New storage tank  |Excavation 8 N 8 Major 70 Possible 4 High 280 Minimise 1. Engineering Control 8 will be required to construct pump Designer Moderate 40 Unlikely 3 Moderate 120 |Designer
due to deep excavation below ground groundwater level and enable station
water table appropriate design and construction
method to be chosen
Vehicles And Mobils Inj death fi being hit by vehical Mobil i t will b ded t
N/A enictes Anc Mobile njury/death from being hit by vehical or| .o 7o Unlikely 3 High 210 Minimise 1. Isolate . Segredation of traffic on site obrie equipment wiftbe needed to Contractor Moderate 40 Highly Unlikely 2 Moderate 80 |Contractor
Equipment mobile equipment during construction complete construction
- Locate areas requiring regular
Injury from pumps or valves operatin, operational access away from Automated equipment required as part
New pump station |Assets Or Fixed Plant ury from pump perating Major 70 Unlikely 3 High 210 Minimise 1. Isolate automated machineary e auip; d P Designer Minor 10 Highly Unlikely 2 Low 20 Designer
- Install barriers etc. to isolate
machinary from operators

Reference: HSI-526-1




New/existing

Health risks/death associated with

Access to confined spaces will be

with contaminates during excavation of

land

sites in locaton of proposed works

Reference: HSI-S26-1

wastewater Confined Spaces new or existing Major 70 Unlikely 3 Minimise 2. Adminstration Control |Apply confined spaces best practice y . Contractor Minor 10 Highly Unlikely 2 Contractor
N N required as part of construction
structures structures during construction
New rising main (HUtt| - Being In, Near, Or :Jvue%ifuant hcf;z:l:::tm";i :?s:\m:nain Consider construction methodology to  [Solution includes constructing assets
River Section), EOP & In, Near, s s Major 70 Unlikely 3 Minimise 1. Isolate 08y ructing Contractor Major 70 Rare 1 Moderate 70 |Contractor
On over Hutt River and EOP outlet structure reduce need to work near the river over and near to Hutt River
outlet structure "
to Hutt River
Injury/death from falling from height
New rising main (Hutt|Working At Height or Raised ) .ry/. . . .g . 8 . " Consider installing rising main on bridge
. N > 5 while installing new rising main on Major 70 Unlikely 3 ) . Contractor
River Section)  |and Falling Objects SN, during fabrication
pedestrian bridge
New pump station, Injury/death from objects falling during Provide ifting plan including Lifting operations required as part of
pump ’ |Lifting operations ,J, i . J 8 ) e Major 70 Unlikely 3 Minimise 1. Isolate segredation of lifting equipment and g P q P Contractor Major 70 Rare 1 Moderate 70 Contractor
storage tank lifting operations during construction solution
workers
New rising main (Hutt|Water - Being In, Near, O njury/death from drowning in Hutt ] ] - - Consider and provide maintenance Solution requires crossing of river and ] ] )
River Section) on River during maintenance of rising main Major 70 Unlikely 3 Minimise 1. Isolate access requirements during the design [underneath provides maintenance Designer Major 70 Rare 1 Moderate 70 Designer
over Hutt River of pipeline over bridge issues
Located air valves where they can't be . .
access for maintenace will result in - Consider access requirements when
New rising main  |Assets Or Fixed Plant . N L Moderate 40 Likely 5 locating air valves and ensure these can Designer
them failing causing spilling of N
be accessed for maintenance
to the
N/A Manual Handling Or Body  Injury caused by manual handling Moderate 40 Likely 5 Provide lifting equipment to remove Designer
Stress pumps to remove for pumps
Health risks associated with exposure to Consider construction methodology and - o ;
" - s . . . Cutting into existing assets will be . "
N/A Asbestos or Silica silica dust created from cutting into Moderate 40 Possible 4 Moderate 160 Minimise 1. to reduce to required as part of solution Contractor Moderate 40 Highly Unlikely 2 Moderate 80 Contractor
existing concrete pipes and manholes cut into / modify assets q P
New rising main (Hutt| Equipment damage, injury caused by . . . N
River Section), EOP [Natural Events flooding of work site from Hutt River Moderate 40 Possible 4 Moderate 160 Minimise 2. Adminstration Control |D¢/€loP flood response plan for working| Work within river corridor required for Contractor Minor 10 Rare 1 Contractor
. - in the river corridor solution
outlet structure during construction
Health risks associated with stress and
Health, Wellbeing, Stress, |fatigue caused by long working hours . . . . Manage programme to reduce stress . . "
N/A ) € ! N Y long N 8 Moderate 40 Possible 4 Moderate 160 Minimise 2. Adminstration Control g. Prog Stress cannot be completely eliminated Contractor Minor 10 Unlikely 3 Contractor
Fatigue and/or high pressure environment and fatigue
during construction
Health risks associated with stress and . N .
Health, Wellbeing, Stress, fatigue caused by long working hours Consider operation and maintenance
N/A S L4 " ! N Y long N 8 Moderate 40 Possible 4 Moderate 160 Eliminate requirements of new assets to reduce Designer
Fatigue and/or high pressure environment
. . stress on operators
during operation
Hearing damage caused by exposure to Eliminate construction activities that
N/A Noise loud or persistent noise during Moderate 40 Possible 4 Moderate 160 Eliminate N N Contractor
) cause loud or persistent noises
construction
N/A Tools And Equipment njury ca_used by incorrect use of tools Moderate 40 Possible 4 Moderate 160 Eliminate EI'"'_'"“E need to use manual tools and Contractor
(Powered Or Hand) and
L Vehicles And Mobile Injury from incorrect use of trenchless . . - - Use of ECI to ensure proposed design | Trenchless techniques provides other . . " N
ipelines (trenchless sef N ) ry Moderate 40 Possible 4 Moderate 160 Minimise 1. Engineering Control p. P e ) ques p! Designer Moderate 40 Highly Unlikely 2 Moderate 80 Designer
Equipment machinary supports best construction method H&S benefits
Property damage or excavation collapse - Consider impact of construction
New below ground |, 1.t structures caused by adjacent building and Moderate 40 | Possible 4 Moderate 160 Eliminate activities on adjacent structures and Designer
assets structures being compromised during ensure sufficient construction space
construction provided to elimate impact
; : - Provide 8 hours DWF storage in the
Pump station not operating due to vent of pump failure e
New pump station |Biological power cut causing spilling of Moderate 40 |  Possible 4 Moderate 160 Eliminate o pump fature Designer
. A - Provide connection points for back up
wastewater into the environment
generator
Injury from storage tank deluge buckets ) i ) -
" " . . . " . - Consider safety features of proposed |Flushing system required to maintain . . N
New storage tank |Assets Or Fixed Plant / flushing system operating Major 70 Highly Unlikely 2 Moderate 140 Minimise 1. Isolate N Y ) y prop B SV q Designer Minor 10 Rare 1 Designer
2 flushing system during design storage tank
" Injury/death from drowning in Hutt - Construction methodology to isolate : "
New EOP outlet ~ (Water - Being In, Near, Or N N . . : " . : . EOP needs to discharge to Hutt River on .
structure on e River during maintenance of new EOP Major 70 Highly Unlikely 2 Moderate 140 Minimise 1. Isolate EOP location from Hutt River flow bank & Contractor Minimal 1 Rare 1 Contractor
outlet structure during construction
- . Construction of new rising main and :
New rising main (Hutt| e Choose construction methodology and
N N EOP through the stopbank could reduce ) - : b :
River Section), EOP |Natural Events . . Substantial 100 Rare 1 Moderate 100 Eliminate sequencing that doesn't compromise Contractor
the level of flood protection provided to L .
outlet structure existing flood protection
Hutt CBD
Equipment damage, injury/death caused| - Consider construction sequencing and
New assets Natural Events by earthquake during construction of Major 70 Rare 1 Moderate 70 Minimise 1. Engineering Control  |design of temporary works for Earthquake risk cannot be eliminated Designer Minor 10 Rare 1 Designer
new assets earthquake
Asset damage, injury/death caused by . A . . . - . " N
New assets Natural Events Major 70 Rare 1 Moderate 70 Minimise 1. Engineering Control N . Earthquake risk cannot be eliminated Designer Minor 10 Rare 1 Designer
earthquake - Design for earthquake risk
New pump station, Hazardous Substances, Chemical burns from contact with wet Use of plant / equipment to move and  |Wet concrete will be required to
storage tankand | 0 4 concrete during construction of new Minor 10 Likely 5 Minimise 1. Engineering Control  |place wet concrete to reduce contact  |complete construction of the proposed Contractor Minor 10 Unlikely 3 Contractor
manholes assets with it solution
Manual Handling Or Body Injury caused by manyal handling of ) ) Use of equipment to remove need to
N/A ctross large/bulky/heavy objects or poor Minor 10 Likely 5 manually handle large, bulky or heavy Contractor
manual handling i items
N/A (Work Envlrc{nment 5|Ip.5, trips and falls from untidy work Minor 10 Likely 5 Maintain tidy site to remove slip/trip Contractor
( hazards
Health risks associated with contact Provide washdown facilities at new Network is for the conveyance of
N/A Biological with wastewater during operation and Minor 10 Possible 4 Minimise . v Designer Minor 10 Unlikely 3 Designer
) pump station / storage tank wastewater
Health risks associated with contact " "
N/A Contaminated land Minor 10 Possible 4 “ SLUR site register checked and no SLUR Designer




tation, storage tank ar|

Security

New pump station and storage tank will
be operational site and access by
unauthorised personnel could result in
injury to the public or damage to assets

Health risks associated with contact

N/A Biological N - N
with wastewater during construction
Health risks associated with exposure to
N/A Asbestos or Silica asbestos fibres from asbestos
ining materials
N/A Fires or ions or Hot jury/ from fires, ions or
\Work hot work
Injury/death associated with exposure
N/A Extreme Temperature jury/ P
to extreme
Increase in consequence of hazard due
Working Remotely Or K d
N/A to delay in response from

Isolated

remote/isolated working

Provide security fencing, locks on
cabinets, buildings and access hatches
and security cameras / lighting

Cannot locate site somewhere not

Use of PPE and handwashing after
contact with wastewater or assets

Existing network will need to maintain
operation during construction
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Memorandum

To G/ \Vellington Water

From ]

Date 16 March 2022

Reference J000378

Subject Hutt CBD Sewer Bypass — Preferred Option
Dear Jane,

Alta has been engaged by Wellington Water to undertake a level 2 cost estimate for the Hutt CBD
sewer bypass options.

Alta have been provided with preliminary drawings for each option in the form of a plan and long
sections with invert levels and pipe sizes. In addition, Alta have attended two teams meeting with
the designers to discuss the scheme details.

This memorandum outlines the process undertaken and the assumptions made to develop the level
2 cost estimate.

In Brief

Alta have used the Wellington Water Cost Manual as a basis for developing the cost estimates.
Further cost and project risk review is recommended once the preferred option is selected to
provide a business case budget for the project delivery.

Alta’s level 2 cost estimate exclusive of escalation is as follows.

95t percentile
Project Estimate

Project Expected
Estimate

Project Base
Estimate




Pricing Method

Alta have used the Wellington Water cost estimating manual to develop the level 2 cost estimate. At
this stage of the design there remains possible scope change. Alta have developed a schedule of
guantities from the current design drawings. Risks have been calculated using the General method
outlined in the cost estimating manual.

Where possible, Alta have estimated the works from first principles. These have been cross checked
with bench marking of rates from other similar projects. Where rates and prices have been used
from previous years, these have been escalated to net current cost. No allowance has been made for
any future cost escalation.

Alta have undertaken a desk top study of the site including reviewing Google Street View and New
Zealand Geotechnical Database and have not undertaken any site visits or site investigations.

Physical Works

Alta have been provided preliminary drawings. These have been reviewed with Holmes and used as
the basis for the cost estimates. The drawings are attached in the appendix 1 for reference.

A summary of the pricing assumptions and methods for each section has been detailed below.

Traffic Management

Traffic Management has been priced based on a crew rate per day. The estimate also includes an
allowance for barrier installation, temporary traffic lights and VMS boards.

The durations are calculated on open cut and trenchless pipe lay productivities. The traffic allowance
for open cut crews is team of 4 traffic controls and associated vehicles for the duration of the open
cut works. The allowance for the trenchless pipe work is a crew of 4 traffic controls and associated
vehicles for 30 working days per launch pit and retrieval pit.

Pipework Overflow - Open Cut

Open cut pricing has been built up from first principles with crew pricing, material costs and
assumed productivities. The pricing is based on high-density polyethylene pipe materials. The costs
include for road reinstatement, tip fees and backfill.

Alta have calculated various rates for pipe size and pipe depth. These have been applied to the pipe
alignments and depths as shown on the preliminary drawings provided.

Open trench construction methods have been assumed for all pipe installation up to a depth of
approximately 4.5m. Where pipes are assumed to be deeper that 4.5m, trenchless methods have
been assumed.

Alta have allowed a nominal amount for the outfall structure.

Pipework - Pilot Bore

Where the gravity pipe is indicated to be over 4.5m deep, trenchless pipe installation methods have
been priced. The rate used is a based the work being installed using pilot bore methods. There is risk
that this method will not be achievable in the ground conditions, especially if there are large stones



or cobblers that obstruct the auger methods of tunnelling. The additional cost of changing from pilot
boring methods to Micro Tunnelling methods has been included in the contingency on this item.

The pricing is benchmarked of projects with similar size trenchless pipe.

It is highly recommended that further geotechnical investigation is undertaken prior to settling on a
construction method in the next design phase.

Manholes and Shafts

A pilot bore shaft has been priced at each manhole location. This is likely to be an appropriate length
for pilot boring drives, however there may be some refinement and reduction in manhole numbers.
In the case that Micro Tunnelling is the preferred construction method, a further reduction in
manholes and shafts may be achievable.

The pricing allows for a temporary shaft, excavation and backfill. There are various ways of
constructing temporary shafts, including solder pilers and timber lagging, sheet piling and caisson
shafts.

Again, it is highly recommended that further geotechnical investigation is undertaken prior to
settling on a construction method for each shaft. The ground conditions will have a large bearing on
the preferred construction method and overall price.

Pipework - Rising Main

The rising main has been priced as open cut. The method for installing this pipe could be Horizontal
directional drilling. A change in this method is unlikely to have a significant impact on the cost of
pipe installation. The pricing has been built up from first principles with crew pricing, material costs
and assumed productivities. These prices have been reviewed against other similar projects in the
area.

The pricing is based on high-density polyethylene pipe materials. The costs include for road
reinstatement, tip fees and backfill.

Pipework - Bridge Crossing

Pipe bridge costs are based on a ductile Iron pipe being connected to an existing bridge. The pricing
allows for access scaffold for the installation, brackets, pipe materials and connection to the bridge.
Alta has assumed that the bridge has sufficient capacity to support the pipework.

Note that there is some opportunity to reduce the costs of construction on the pipe bridge if the
works are complete during the bridge construction.

Pump Station

Pump station pricing has been built up from elements of similar project, first principle pricing and
benchmarking pricing from similar projects.

The pricing includes for all typical pump station equipment including wet well, pumps, flow meters,
odour management, electrical equipment, and controls.

Some details including external power supply are not clear at this stage in the design.



The allowance for risk on this section of the pricing has been set at 30% based on the ground
condition risk and potential for scope creep.

Pump Station Storage

Storage pricing is based on 2000m? concrete storage tank buried next to the pump station. The
pricing included for temporary works and removal of excavated material and backfill with
aggregates.

The storage tank is at scheme level and design development there is likely to be significant increase
in complexity and scope. This is reflected in the high-risk profile allocated below.

There is additional risk on the ground conditions and consent conditions that have been considered
in the contingency.

Service Location Works

Service location works is based on the required length of pipe to be installed. The rate includes for
traffic management, hydro excavation, and temporary reinstatement.

Service Relocation Works

An allowance has been included for service relocation. Further investigation is recommended into
the service relocation required by relevant service providers. A nominal value has been used with a
higher risk profile.

Contractors Risk

Alta have included an allowance of 3% for contractor’s construction risk.

Onsite Overheads

Alta have built up a site management cost. The project delivery team is assumed to consist of two
project managers for the pump station and the pipework, associated project engineers and site
engineers, and other support staff including Health and Safety, Communications and Quality staff,
surveyors, and contract and commercial management support.

Site facilities have been included, along with a site compound and site consumables, insurances and
bonds and IT costs. Project duration is assumed to be 18 months.

Offsite Overheads and Profit

An allowance of {jjjjjhas been applied to the direct costs and onsite overheads for contractor’s
offsite overheads and profit.

Consultancy Fees (MSQA)

An allowance of @6 of the physical works cost has been made for management, surveillance and
quality assurance costs during the project delivery phase.

Investigations

Consultancy fees of (pf the physical works cost have been included for investigation design costs,
along with a nominal allowance for initial site investigation and other costs.



Preliminary Design/Consenting

Consultancy fees of {of the physical works cost have been included for preliminary design costs,
along with a nominal allowance for preliminary site investigation and other costs.

Detailed Design

Consultancy fees ofjpf the physical works cost have been included for detailed design costs,
along with a nominal allowance for preliminary site investigation and other costs.

Procurement

Consultancy fees of {jjjfpf the physical works cost have been included for the procurement costs.

Contingency & Funding Risk

The geotechnical conditions on site are likely to have a significant impact on the overall construction
cost and methods used for the project. Alta have based the estimate on the ground conditions
shown on the geotechnical study provided. The geotechnical information available from boreholes in
the vicinity indicates that the ground conditions are likely to be Taita Alluvium consisting of silts,
sands and gravels overlying the Waiwhetu Aquifer. The key risks around the ground conditions are
associate with the following.

e Suitability of the ground for pilot bore methods.

e Ground water level and required dewatering costs.

e Contaminated ground along the pipe alignment or storage tank location.

e Suitability of the ground for sheet piling or other temporary ground support.
e  Works result in Intuition into the Waiwhetu Aquifer

The project contingency and funding risks has been set in line with the Wellington Water Cost
Estimation Manual, level two estimate, with the above geotechnical risks considered in each case.

The general risk assessment method is to apply a level of risk to each aspect of the project as
detailed below. These are weighted to provide an overall project risk allowance.

Table 1: Risk Adjustments

Project contingency Funding Risk
Low & a
Medium & [ ]
High a a

This has then been weighted based on the % each element is of the total cost to get an average P50
& P95



Table 3: Risk Weighting

Project Contingency | Funding Risk

Traffic Management

Pipework - Open Cut

Pipework - Tunnel
Shafts

Pipework - Rising Main

Pipework - Bridge Crossing

Pump Station

Pump Station Storage

Service Location works

Service Relocation Works

Weighted Average

Escalation

The pricing is based on today’s cost, with no allowance for future cost escalation. Nationally the
construction market is currently experiencing higher than normal cost escalation. The market is
seeing a range of increases across materials, labour and plant that varies between @i)and (il er
the past 12 months.

The impact on project cost varies depending on the type of project and the input components. These
projects are subject to escalation risk on the following key items

e Commodity prices for raw materials such as steel, copper, and aluminium.
e Increases in shipping costs.

e Increase in specialist equipment costs.

e Increased transport costs in New Zealand.

e Increased labour costs.

Property Costs

Alta have not made any allowance for property costs. These will be required for the pump station.

Conclusion

The cost estimate is aligned to the Level 2 process outlined in the Wellington Water cost estimating
manual. This is to support the project development phase. There are still significant risks in the
project design and assumed methodology. The key risk is associated with the site-specific
geotechnical conditions. These will impact the pump station temporary works, excavation costs and
groundwater management, in addition they will have a significant impact on the pipe installation
methods, specifically the trenchless method used.



Atlas level 2 cost estimate excluding escalation is a base estimate ol Expected Estimate

of (- 95th Percentile estimate of S EGzGD

Yours sincerely,

Alta Consulting Ltd
022 534 7879
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APPENDIX 02 — LEVEL 2 COST ESTIMATE



Project Name:
Current Phase:
Base Date:

PROJECT ESTIMATE

Hutt CBD Sewer Bypass
Level 2 Estimate

Mar-23

Phase

Description

Base Estimate

Contingency

Total

Investigations

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Project Development

Preliminary Design/Consenting

Consultancy Fees

Site Investigations

Consenting Fees, Community Engagement
Other Costs (Legal, Land, etc.)

Total Consenting

Detailed Design

Consultancy Fees

Site Investigations

Other Costs (Legal, Land, etc.)
Total Detailed Design

Procurement

Consultancy Fees
Other Costs (Legal, Land, etc.)
Total Procurement

Construction

Consultancy Fees (MSQA)
Other Costs (Legal, Land, etc.)
Physical Works
Traffic Management
Pipework - Open Cut
Pipework - Tunnel
Shafts
Pipework - Rising Main
Pipework - Bridge Crossing
Pump Station
Pump Station Storage
Service Location works
Service Relocation Works

Contractors Risk|
SubTotal
On Site Overheads
Off Site O/H & Profit|
Total Physical Works
Total Construction

Base Estimate

Base Estimate
Contingency
Expected Estimate

95th Percentile Estimate

Funding Risk
95th Percentile Estimate

Notes:

This estimate is exclusive of escalation and GST.

Approvals

Prepared by:

Reviewed by:

Approved by:

Name

Signature

Date
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From

Sent: Tuesday, 21 February 2023 11:10

To:
o

Subject: RE: Hutt CEntral WW Bypass Option 2 concept design - modelling support

Hi G

Please see attached (RVL_DWF_MPD.pdf) for a summary of estimated flows in the vicinity of the proposed pump station at Pretoria Street. Link labels and surcharge status

relates to Peak Dry Weather Flow (MPD scenario).

The summary table of flows is reproduced below. Locations A, B, C and D are annotated on the attached map.

Table 1: Summary of Dry and Wet Weather Flow Assessment
A. Kings Cres

Location

B. High St

C. New Pump

D. WHMS

Node ID 710017R00433 710096R00173 (A+B) 810007R00185
Scenario CUR MPD CUR MPD CUR MPD CUR MPD
Model Data
Population 1,546 2,559 2,245 4,215 3,791 6,774 62,039 105,369
Total Area (Ha) 42 Ha 94 Ha 136 Ha 3,383 Ha
Non-residential flow (L/s) 0 1 8 14 9 15 42 65
ADWF L/s (Modelled) 5 9 15 23 20 32 203 365
PDWF L/s (Modelled) 9 21 22 29 31 50 394 446
PWWEF L/s (Modelled 2yr)* 29 29 50 50 79 79 634 660
PWWEF L/s (Modelled 2yr Option 2)* 51 52 53 69 104 121 655 706
Regional Standard Estimate
ADWE L/s (Spec) 6 19 25
PDWF L/s (Spec) 21 56 70
PWWE L/s (Spec) 40 93 126
Nominal Network Capacity
Diameter mm 225mm 225mm 975mm
Manning pipe-full capacity L/s (n=0.015, S=1/Dmm) 26 26 52 622
Velocity pipe-full capacity L/s (v=2m/s) 80 80 159 1493
Indicative Design Flows
3x ADWF L/s 15 26 45 69 60 95
4x ADWF L/s 20 35 60 92 80 127
PWWEF L/s (Modelled 2yr Option 2) 51 52 53 69 104 121
PDWF WHMS limit (Manning capacity - PDWF_model) 228 176



mailto:manu.ward@halconsulting.co.nz
mailto:jane.hancock@holmesgroup.com
mailto:tim.lockie@halconsulting.co.nz
mailto:nadia.nitsche@wellingtonwater.co.nz

*Note that modelled PWWF (2yr) is constrained by the existing network. The addition of the interceptor frees up capacity and results in higher PWWF (2yr Option 2).

Regional Standard Formula assumptions

The following table details the calculations according to the Wellington Water Regional Standard for Water Services (Dec 2021, Ver 3.0). The results are transposed to the
relevant section of the summary table above (labelled “Spec”).

Note that the network length was estimated based on the existing GIS layers for public, connection, and private pipes located in the estimated upstream catchment area.

Table 2: Regional Standard calculations based on MPD growth assumptions

Location A. Kings Cres B. High St C. New Pump

Node ID 710017R00433 710096R00173 (A+B)
Catchment Data
Population (PE) 2,559 4,215 6,774
Total Area (Ha) 419 94.4 136.3
Residential Area (Ha) 41.6 79.5 121.1
Non-Residential Area (Ha) 03 14.9 15.2
Residential Density (PE/Ha) 62 53 56
Adopted Density (PE/Ha) (min. 60 Pe/Ha) 62 60 60
Adopted Population (PE) 2,559 4,770 7,265
Network Length (km) 23.9 457 69.6
Flow Calculations (Regional Standard Section 5.3)
Non-Residential ADWF (L/s) (adopt 0.52 L/Ha/s) 0.2 7.7 7.9
Non-Residential PDWF (L/s) (adopt 1.56 L/Ha/s) 0.5 232 237
Residential ADWF (L/s) (adopt 0.0023 L/s/PE) 5.9 11.0 16.7
Residential Peaking Factor (7.23 x A02) 34 3.0 2.8
Residential PDWF (L/s) 20.2 33.1 46.3
Direct Inflow (L/s) (0.55 L/s/km) 13.1 25.1 38.3
Infiltration (L/s) (0.25 L/s/km) 6.0 114 174
ADWEF L/s (Spec) 6.0 18.7 24.6
PDWEF L/s (Spec) 20.7 56.3 70.0
PWWF L/s (Spec) 39.8 92.8 125.6

Note that this static calculation does not account for the multiple upstream wet-weather bifurcations or network throttle points, which could either increase or decrease the
flow that reaches the point being considered.
Also note that the calculation does not relate to calibrated parameters for inflow and infiltration, but apply assumed generic rates per pipe length.

Nominal Network Capacity
Network capacity is difficult to assess due to the varying pipe slopes and surcharge potential upstream. For the purposes of this exercise, two calculations were carried out to
find estimate network capacity.



e Manning pipe-full capacity, which adopts a HGL slope as 1/diameter(mm), and Manning’'s n = 0.015.
e Velocity-based pipe-full capacity, assuming 2m/s flow velocity.

Note for upstream network capacity:
e These figures indicate the maximum flow that the upstream network can deliver to the pump station, i.e. 52 — 159 L/s. Note that modelled PWWF reaching the pump
station with the interceptor in place is estimated as 121 L/s.
e The emergency EOP capacity should exceed the capacity of the upstream network (say 160 L/s), to ensure that if required the EOP does not form a throttle and
contribute to spilling at upstream locations.

Note for downstream network capacity:
e  This indicates the nominal available capacity in the downstream network (WHMS), and therefore the available capacity to receive additional flow.
e The rate of single pump discharge should not exceed the capacity available in the receiving pipe above “No Pump” PDWF rates — i.e. the new pump should not cause
dry-weather spilling in the downstream network. For MPD there is 176 L/s estimated available capacity in the WHMS (622 (Manning Capacity) — 446 (modelled PDWF)).

Indicative pump design flows
e Thereis a range of flow estimates that can be considered to determine the adopted design flow for the pump station. Designing for adaptability will be a key
advantage in a successful design — for example facility for additional pumps, or modular storage, to adjust with future population growth.
e Modelled Option 2 has adopted a single pump / dual pump capacity of 60 / 100 L/s.

Effect of Interceptor Arrangement

The modelled option assumes the new interceptor directs primary flow to the new pump station, with connections to the existing downstream network operating only as wet-
weather bifurcations 1.0m above the interceptor invert level.

Alternative arrangements were simulated, in which the existing network operated as primary flow-path, and interceptor only operating as wet-weather bifurcation, set at either
soffit level or at half-barrel height. However these showed reduced benefits in the Southern Riverlink area compared with the initial arrangement.

The following table summarises the results of this exercise, with the results of note highlighted in bold.

Table 3: Spill Volumes for Modelled Options at selected locations



~2yr ARI Event (14-16 November 2016)

Simulated Uncontrolled Spilling (m?) Simulated EOP Spilling (m°) Total
62 T
Upgrade e Northern Southern Alicetown - Melling . . Silverstre Seaview Spilling
Option Description Riverlink* Riverlink* Boulcott* WHMS . Woburn* Elsewhere Riverlink Barber Gr Station Waksetﬁeld am WWTP Total EOP md)
Do nothing, 2070 scenario,
BAA X K . 1,660 1,630 450 120 1,950 5,160 12,940 23910 0 10,740 0 0 44,100 101,530 160,500 184410
Baseline with Melling EOP sealed
(Option 2) New 375mm dia sewer
on Pretoria St to new 100 L/s
BAE +2000 m3 PS on Pretoria St to 480 330 430 0 2,090 4,960 12,930 21,230 0 11,360 0 0 44,040 103,640 163,150 184,370
Melling, with RTC, Melling EOP
sealed.

(Option 2) New 375mm dia sewer

intercepting at soffits on Pretoria

BEB St to new 100 L/s +2000 m3 PS 510 900 430 0 2,040 5110 12,910 21,890 0 10,910 0 0 43,960 103,600 162,590 184,480
on Pretoria St to Melling, with

RTC, Melling EOP sealed.

(Option 2) New 375mm dia sewer

intercepting at half-barrel height
on Pretoria St to new 100 L/s
+2000 m3 PS on Pretoria St to
Melling, with RTC, Melling EOP

sealed.

This exercise confirmed that redirecting the primary flow path to the new interceptor is likely to provide better relief than installing the new interceptor for wet-weather events
only.

BEC 460 830 420 0 2,040 5,100 12,930 21,780 0 10,930 0 0 43,990 103,910 162,950 184,730

Long-time series (LTS) simulation

The option was modelled with a long-time series of 10-years (2008-2017) to confirm that the option provides the expected benefits to average spill frequency (as opposed to a
single rainfall event).

The results are summarised in the attached maps for the Lower Hutt valley floor (RVL_LTS_MPD_Option2.pdf).

Note that the modelled option is labelled here as “BED", which differs from "BAE" in that it includes an emergency EOP assumed just below ground level (and 2.5m above the 2
ML storage tank roof).

The EOP configuration as modelled is not predicted to operate in the 10yr LTS.

(Finally, for modelling Riverlink options, the flows from Upper Hutt have been conservatively adopted from the “MPD_Spec” scenario, which assumes Upper Hutt population
contributes 200 L/Pe/day, higher than the average Upper Hutt calibrated rate of 143 L/Pe/day. This is expected to have little impact at WHMS, as it is protected by the
Silverstream throttle, but may result in conservatively high spill estimates at Silverstream storage tank. All flows in Lower Hutt have adopted the calibrated loading rate as per
usual MPD assumptions).

Let me know if you need any further details on any of the above.
Perhaps we should arrange to chat this week to discuss these outputs?



Best regards
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Hutt CBD Sewer Bypass

Total Annual Opex Cost

Asset life

Pump station efficiency
Total pumping head
Pump running hours

Annual power cost
Annual maintenance cost
Annual operator cost
Total Annual Opex Cost

Asset life
Tank Capacity (m3)
Power Requirements

Annual power cost
Annual maintenance cost
Annual operator cost

Total Annual Opex cost

Asset life
Pipe length

Pipe cleaning

CCTV

Root cutting

Patch or repair cost
Total Annual Opex Cost

Asset life
Pipe length

Pipe cleaning

CCTV

Root cutting

Patch or repair cost
Total Annual Opex Cost

1of5

14/03/2023
20/03/2023
20/03/2023

/yr

years

hr/yr

years

kWh

years

years

Opex Cost Estimate

21/03/2023



Hutt CBD Sewer Bypass

Pump Station

Analysis Period 100 years
Discount rate DR 5%
Inflation rate IR 2%
Effective rate ER 1.0%

Pump station asset life t 100 years
Equivalent annual replacement cost as % EAR% 1.5% =(ER/(ER+1))/(1-(1+ER)")
Energy Cost 0.021 $/kWh
Pump station efficiency n 79%

Total pumping head Ht 2690 m
Pump running hours (duty) 4,380 hr/yr
Pump running hours (assist) 1,095 hr/yr

Formulae for new pump stations

Formula for pump kW kW = 0.0098*Q*Ht/n
Formula for pump station cost ($) $= c1*kw?
where constants are: C1= 62471
C2= 08755
Formula for pumping power cost ($/yr) = 0.0208*0.0098*Q*Ht*t/n
Formula for O&M cost ($/yr) = 7295*Q"0.225

Costs for new pump stations

Pump station Other (20% Annual O&M
Pump station Mechanical Costs | Electrical Costs Annual power
S “ (EEIGTIES L (1=%) (%) cost /i) ovarisiml
20.0
40 133

Standard pump station configurations

2 person crew, 1
Wetwell / 1duty, 1assist, 1

100 " Yes Yes Electrical cabinet  NOUr Visit 2 Visits
drywell standby per month plus 1

dav per vear

20of5

Opex Cost Estimate

Assumptions & References

Rate derived from Treasury
Rate provided by Council varies each year. Conservative average used as within level of uncertainty of estimates

=(1+DR)/(1+IR)-1 from Unit Rate Database

Noting that different parts of the pump station have different asset lives

=(ER/(ER+1))/(1-(1+ER)-t) from Unit Rate Database

Rate as per Wellington Electricity 2022/23 Disclosure of Prices Appendix 1, assuming a low voltage commercial usage of 25kVA JGLV69-24UC)
Holmes design, would vary depending on age of pumps

Holmes design, total head for PWWF

Holmes design = & cycles/hr, Assuming 50% uptime per cycle

Holmes design = 8 cycles/hr, Assuming 50% uptime per cycle operating 25% of the time

Assumes a power relationship between cost and kW taken from Unit Rates Database
Constant for relationship between cost and flow converted using formula for kW taken from Unit Rates Database

Derived from cost curves from actual pump station build costs based on collated build cost data, Scirt data, and Auckland data taken Unit Rates Database
Energy cost x pump power requirements taken from Unit Rates Database

Based on curve fit of O&M cost estimates taken from Unit Rates Database

Pump station construction cost taken from Level 2 Cost Estimate (Alta, 16 March 2023)

Maintenance cost = 5000%(PS kW)"0.2 taken from Unit Rates Database
Operator Requirements determined through discussion with Paul Winstanley
Operator hourly rate taken from Unit Rates Database

21/03/2023



Hutt CBD Sewer Bypass

Storage Tank

Analysis Period

Discount rate DR
Inflation rate IR
Effective rate ER
Storage tank asset life t
Equivalent annual replacement cost as % EAR%
Energy Cost

Tank Capacity =

Power Requirements e
Capital cost (Storage) =

Standard pump station configurations

100 years
5.0%
4.0%
1.0%
100 years
1.5% =(ER/(ER+1))/(1-(1+ER)")
0.0208 $/kWh
2000 m?
0.00 kWh

Operator Operator M: enance
i Total O&M | Power Cost|
ey (i requirements |Cost Cost

2 person crew,
20 minute visit,
2000 1 visit per
month plus 2
days per year

30f5

- ] L $0

Assumptions & References

Rate derived from Treasury

Rate provided by Council varies each year. Conservative average used as within level of uncertainty of estimates

=(1+DR)/(1+IR)-1 from Unit Rate Database

Noting that different parts of the pump station have different asset lives

=(ER/(ER+1))/(1-(1+ER)-t) from Unit Rate Database

Rate as per Wellington Electricity 2022/23 Disclosure of Prices Appendix 1, assuming a low voltage commercial usage of 25kVA )GLV69-24UC)
Holmes design

Power requirements / costs for storage tank not included as assumed minimal

Operator Requirements determined through discussion with Paul Winstanley
Operator hourly rate taken from Unit Rates Database
Maintenance Cost = 50*capital cost*/0.4 taken from Unit Rates Database for Christchurch tanks

Opex Cost Estimate

21/03/2023
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Analysis Period

Discount rate

Inflation rate

Effective interest rate
Connection Pipe Length
Connection Pipe Diameter
EOP Pipe Length

EOP Pipe Diameter

Pipes Rate ($/m)
Pipe cleaning
CCTV
Root cutting
Total
Patch or
Pipe repair cost
($/repair)
Connection 6000
EOP 7205
Total
4 of 5

DR
IR
ER

Frequency
(years)

($/m/patch) ($/m/yr)

100 years
5%
4%
1.0%
500 m
375 mm
280 m
475 mm

Cost per Total

Annual Cost

Total
($/yr)

Assumptions & References

Rate derived from Treasury

Rate provided by Council varies each year. Conservative average used as within level of uncertainty of estimates
=(1+DR)/(1+IR)-1 from Unit Rate Database

Holmes design, length rounded to nearest 10m

Holmes design

Holmes design, length rounded to nearest 10m

Holmes design

Assumes on average once every 5 years, frequency and rate taken from Unit Rates Database
Assumes on average once every 10 years, frequency and rate taken from Unit Rates Database
Assumes on average once every 10 years, frequency and rate taken from Unit Rates Database

Assumes one patch or repair per 100 m of pipe after 50 years, frequency and rate taken from Unit Rates Database
Assumes one patch or repair per 100 m of pipe after 50 years, frequency and rate taken from Unit Rates Database

Opex Cost Estimate

21/03/2023
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Analysis Period t 100 years
Discount rate DR 5%

Inflation rate IR 4%

Effective interest rate ER 1.0%

Pipe Length 1260 m

Pipe Diameter 315 mm

Pipes Rate (§/m) Frequency Cost per year Total Annual

/m Cost

(vears)

Pipe cleaning
CCTV

Root cutting
Total

Diameter Patch or repair Total

(mm) cost ($/repair) ($/m) (/m/yr) ($/yr)

50f5

Opex Cost Estimate

Assumptions

Rate derived from Treasury

Rate provided by Council varies each year. Conservative average used as within level of uncertainty of estimates
=(1+DR)/(1+IR)-1 from Unit Rate Database

Holmes design, length rounded to nearest 10m

Holmes design

Assumes on average once every 5 years, frequency and rate taken from Unit Rates Database
Assumes on average once every 10 years, frequency and rate taken from Unit Rates Database

Assumes on average once every 10 years, frequency and rate taken from Unit Rates Database

Assumes one patch or repair per 200 m of pipe after 50 years, frequency and rate taken from Unit Rates Database

21/03/2023
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Memo
To: G From: G
Holmes Wellington
Project/File: 310103744 - Hutt Central Sewer Date: 15 March 2023
Bypass

Reference: Planning Assessment - Hutt Central Sewer Bypass

1 Executive Summary

It has been requested that a planning assessment be undertaken on the preferred option associated with
the Hutt City Sewer Bypass Project, recently adopted by Wellington Water Ltd.

Having undertaken the planning assessment, it is recommended that a meeting be held with the relevant
groups to discuss the proposal. A meeting should be held with Taranaki Whanui, as mana whenua for
the area, as soon as possible to introduce the project prior to the design being finalised, to ensure their
views are taken into account and are incorporated into the design of the works, noting that the discharge
of untreated wastewater from the proposed Engineered Overflow Point (EOP) into Te Awa Kairangi will
not be in accordance with mana whenua values.

Meetings should also be held with the GWRC and HCC planning departments. In particular, a meeting
should be held with GWRC to discuss the proposal, due to there being policy direction under the Proposed
Natural Resources Plan (PNRP) to avoid new wastewater discharges to freshwater. The activity
would be considered a Non-Complying Activity under the PNRP due to the discharge of untreated
wastewater into Te Awa Kairangi. It is considered that consent would be very difficult to obtain and would
likely be publicly notified.

The planning assessment made the following conclusions under the relevant planning legislation:

National

National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect
Human Health 2011 (NES-CS)

An assessment of the GWRC Selected Land Use Register (SLUR) was undertaken. As identified in
Figure 2 below, the site extends alongside several SLUR sites, which may result in contamination creep.
As such, this aspect should be discussed with a contaminated land expert to determine whether the NES-
CS is relevant to the construction of the proposed sewer bypass.

Resource Management (National Environmental Standards for Freshwater) Regulations 2020
An assessment was undertaken against the National Environmental Standards for Freshwater 2020, and
it was determined that it is not relevant to the proposed works associated with the Hutt City Sewer Bypass.

Regional

Wellington Regional Policy Statement (RPS), including RPS Change 1

The relevant objectives and policies relating to the sewer bypass project relate to recognising the benefits
of regionally significant infrastructure, as well as protecting and enhancing the health and wellbeing of
freshwater ecosystems and habitats from adverse effects of earthworks and vegetation disturbance.


https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fenvironment.govt.nz%2Facts-and-regulations%2Fregulations%2Fnational-environmental-standard-for-assessing-and-managing-contaminants-in-soil-to-protect-human-health%2F&data=05%7C01%7Capril.peckham%40stantec.com%7C8f08a7a072184a4302cb08dab788cef5%7C413c6f2c219a469297d3f2b4d80281e7%7C0%7C0%7C638024095506057796%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=mEhNgZrbEok1XEneKlM2WgyqHTpyE0tlINHu4HZaK8Y%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fenvironment.govt.nz%2Facts-and-regulations%2Fregulations%2Fnational-environmental-standard-for-assessing-and-managing-contaminants-in-soil-to-protect-human-health%2F&data=05%7C01%7Capril.peckham%40stantec.com%7C8f08a7a072184a4302cb08dab788cef5%7C413c6f2c219a469297d3f2b4d80281e7%7C0%7C0%7C638024095506057796%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=mEhNgZrbEok1XEneKlM2WgyqHTpyE0tlINHu4HZaK8Y%3D&reserved=0
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Itis considered that a new Engineered Overflow Point (EOP) which discharges untreated wastewater into
Te Awa Kairangi will not comply with the objectives and policies which seek to protect freshwater
ecosystems and habitats from adverse effects and will not comply with mana whenua values.

Proposed Natural Resources Plan (PNRP)

The assessment under the PNRP has been broken down into two parts, in order to provide clarification.
The first being the discharge of untreated wastewater into Te Awa Kairangi and the second the rest of
the works (including the EOP structure).

Discharge of wastewater into Te Awa Kairangi

As stated in Section 1 above, there is policy direction under the PNRP to avoid new wastewater
discharges to freshwater. As such, the discharge of untreated wastewater into Te Awa Kairangi will
not comply with the objectives and policies of the PNRP.

Resource consent from Greater Wellington Regional Council for a Non-Complying Activity under Rule
R66 will be required for discharges of wastewater to fresh water. It is likely an application would be
publicly notified, as the gateway test under section 104D of the Resource Management Act 1991 (RMA)
will not be met (this is discussed in detail in Table 1 below).

EOP structure and construction effects
The following aspects of the proposal may require resource consent as follows:
e The construction of the EOP may require resource consent under Rule R145 if the permitted
activity standards under Rule R128 cannot be complied with.
o If any diversion of Te Awa Kairangi is required as result of the construction of the EOP, resource
consent under Rule R147 may be required.
e Any discharge from contaminated land that cannot comply with the permitted activity standards
under Rule R82, will require resource consent under Rule R82 as a discretionary activity.

Itis anticipated that the attachment of the rising main to the new pedestrian bridge across Te Awa Kairangi
will be permitted under Rule R128.

It is noted that dewatering from the works area during the construction phase will be covered under the
Wellington Water Global Dewatering consent (WGN170366).

Air discharges
The discharge of odour from the pump station and storage tank has the potential to create objectionable

odour. It is recommended that an air quality specialist prepare a report to determine compliance with
Rule R35, and/or mitigation measures that could be implemented.

If objectionable odour is created, and written approvals of those affected cannot be obtained, any resource
consent may be notified / limited notified.

District

City of Lower Hutt District Plan

The construction and installation of new underground network utilities are a Permitted Activity provided a
number of standards are met.

Resource consent may be required for the following aspects:
e If earthworks are undertaken outside 2m of the utility and exceeds 1.2m in depth, or 50m3 in
volume, resource consent for a Restricted Discretionary Activity will be required under Rule 14l
2.2(a). As is the case with the regional consent, this is likely to include a requirement for an
Erosion and Sediment Control Plan (ESCP).
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o Resource consent will be required for the construction of the proposed storage which will exceed
the permitted activity volume standard.

e Cabinets exceeding the permitted activity standards for height, size and setback requirements
for the Activity Area in which they are located will require resource consent for a Restricted
Discretionary Activity.

e In all Activity Areas, construction, demolition and maintenance works must comply with the
permitted activity standards for noise. If compliance cannot be achieved, resource consent for a
Discretionary Activity will be required under Rule 14C 2.2.

It is recommended that a meeting be held with HCC planning staff to discuss the proposal.

2 Project Background

Hutt City Council (HCC) have identified growth opportunities within Hutt Central associated with the
Riverlink project. This is expected to significantly increase the population in Hutt Central, which will
subsequently put additional pressure on the wastewater network.

The purpose of the Hutt City Sewer Bypass project was to assess the feasibility and select a preferred
option for a new wastewater trunk main and/or pump station to provide for the regeneration and growth
within Hutt Central associated with the Riverlink project.

Following the Multi Criteria Analysis workshop held in September 2022, which assessed five different
options, a preferred option of the Hutt City Sewer Bypass was endorsed by Wellington Water (WWL) to
develop as part of concept design. That option is the focus of this assessment.

3 Proposal

The location of the preferred option of the Hutt City Sewer Bypass is shown in Figure 1 below. This
option (which is similar to that of Option 2 assessed as part of the MCA process), is a mix of open cut
construction and tunnelled construction. The proposal will consist of the following elements:

e Cutinto existing mains at High Street and Kings Crescent intersections with Pretoria Street
e New 450m long 375mm dia. sewer along Pretoria St.

e New 100 L/s pump station + 600m? storage on Pretoria St, requiring the purchase of a private
property(s)

e New 1.14km long rising main from the pump station along Rutherford St. and across the new
pedestrian bridge to connect into the existing Western Hills Trunk Main.

o New EOP and associated discharge of untreated wastewater to Te Awa Kairangi.
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Memo

4 Planning Assessment

4.1 Introduction

A planning assessment of the proposed Hutt City Sewer Bypass was undertaken against the following
relevant planning documents, which are discussed further in the following sections:

National
¢ National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect
Human Health 2011 (NES-CS)
¢ National Environmental Standards for Freshwater 2020

Regional
¢ Wellington Regional Policy Statement (RPS), including RPS Change 1
e Proposed Natural Resources Plan (PNRP)

District
e City of Lower Hutt District Plan (the District Plan)

Although it has since been indicated by Holmes that the discharge of wastewater into Te Awa Kairangi is
not going to be assessed as part of this package, the activity is considered significant enough to note in
this planning assessment.

4.2  National Planning Documents

4.2.1 NATIONAL ENVIRONMENTAL STANDARD FOR ASSESSING AND
MANAGING CONTAMINANTS IN SOIL TO PROTECT HUMAN HEALTH
2011

An assessment of the GWRC Selected Land Use Register (SLUR) was undertaken. The SLUR is
GWRC’s database of sites that have, or may have, been used for activities and industries included in
the Hazardous Activities and Industries List (HAIL) established by Ministry for the Environment (MfE).

As identified in Figure 2 below, the site extends alongside SLUR sites, which may result in
contamination creep. As such, this aspect should be discussed with a contaminated land expert to
determine whether the NES-CS is relevant to the construction of the proposed sewer bypass.


https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fenvironment.govt.nz%2Facts-and-regulations%2Fregulations%2Fnational-environmental-standard-for-assessing-and-managing-contaminants-in-soil-to-protect-human-health%2F&data=05%7C01%7Capril.peckham%40stantec.com%7C8f08a7a072184a4302cb08dab788cef5%7C413c6f2c219a469297d3f2b4d80281e7%7C0%7C0%7C638024095506057796%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=mEhNgZrbEok1XEneKlM2WgyqHTpyE0tlINHu4HZaK8Y%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fenvironment.govt.nz%2Facts-and-regulations%2Fregulations%2Fnational-environmental-standard-for-assessing-and-managing-contaminants-in-soil-to-protect-human-health%2F&data=05%7C01%7Capril.peckham%40stantec.com%7C8f08a7a072184a4302cb08dab788cef5%7C413c6f2c219a469297d3f2b4d80281e7%7C0%7C0%7C638024095506057796%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=mEhNgZrbEok1XEneKlM2WgyqHTpyE0tlINHu4HZaK8Y%3D&reserved=0
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Figure 2: SLUR sites in close proximity to the proposed works site

4.2.2 RESOURCE MANAGEMENT (NATIONAL ENVIRONMENTAL STANDARDS
FOR FRESHWATER) REGULATIONS 2020

An assessment was undertaken against the National Environmental Standards for Freshwater 2020, and
it was determined that it is not relevant to the proposed works associated with the Hutt City Sewer Bypass.

4.3 Regional Planning Documents

43.1 WELLINGTON REGIONAL POLICY STATEMENT 2013

The Wellington Regional Policy Statement (RPS) identifies the regionally significant issues around the
management of the regions natural and physical resources and sets out what needs to be achieved
(objectives) and the way in which the objectives will be achieved (policies and methods).

Proposed Change 1 of the Regional Policy Statement (RPS Change 1) has also been assessed. RPS
Change 1 makes changes to the Regional Policy Statement to account for new national direction and to
address issues in the Wellington Region. The focus of Proposed RPS Change 1 is to implement and
support the National Policy Statement on Urban Development 2020 (NPS-UD) and to start the
implementation of the National Policy Statement for Freshwater Management 2020 (NPS-FM). Issues
relating to climate change, indigenous biodiversity and high natural character are also addressed.

The relevant objectives and policies of the RPS relating to the Hutt City Sewer Bypass project are listed
in Table 5, attached as Attachment 1 below.
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In summary:
e |tis considered that the majority of the proposed works will be in accordance with the objectives
and policies of the RPS.
e The discharge of wastewater into Te Awa Kairangi will not be in accordance with the objectives
and policies that seek to recognise tangata whenua values and protect indigenous ecosystems
and habitats.
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Memo
4.3.2 PROPOSED NATURAL RESOURCES PLAN = FINAL APPEALS VERSION 2022

The GWRC Proposed Natural Resources Plan (PNRP) final appeals version (2022) has been assessed.

It is noted that the Engineered Overflow Point (EOP) will fall within the following PNRP Schedules:

e Schedule F1: Rivers and lakes with significant indigenous ecosystems: habitat for indigenous threatened/ at risk fish species
(Map 13b)

e Schedule F1: Rivers and lakes with significant indigenous ecosystems: habitat for six or more migratory indigenous fish species
(Map 13c)

e Schedule H1: Significant primary contact recreation rivers and lakes (Map 20)

e Schedule H2: Priorities for improvement of fresh and coastal water quality for contact recreation and Maori customary use

43.2.1 PNRP objectives and policies

The relevant objectives and policies of the PNRP that will need to be taken into account, relate to the construction of the EOP and the
subsequent discharge of untreated wastewater into Te Awa Kairangi. Please refer to Attachment 2, for the full set of relevant objectives and
policies of the PNRP.

In summary:
e |tis considered that the majority of the proposed works will be in accordance with the objectives and policies of the PNRP.

e The discharge of wastewater into Te Awa Kairangi will not be in accordance with the objectives and policies that seek to recognise
tangata whenua values and protect indigenous ecosystems and habitats.

e Of particular note is Policy P94 which seeks to avoid new wastewater discharges to freshwater, which the proposal will not comply with.
4322 Relevant PNRP Rules

The relevant rules of the PNRP that will need to be taken into account relate to the construction of the EOP, and the discharge of untreated
wastewater into Te Awa Kairangi. Table 3 lists the relevant rules.

Table 1: Relevant PNRP Rules
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Rule

Comment

Discharges to land and water

5.2.6 Wastewater

Rule R66: New-dDischarges of wastewater to fresh water — non-complying activity
The discharge of wastewater into fresh water that is:
(a) an existing wastewater discharge into fresh water that does not comply with
Rule R65(b) or (c), or
(b) a new wastewater discharge into fresh water
is a non-complying activity.

The discharge of untreated wastewater from the EOP
is a non-complying activity.

It is noted that consent will have a high degree of
difficulty, and the application may be publicly notified
as the activity may not meet either of the gateway
tests under section 104D of the RMA which has
particular restrictions for non-complying activities.
Section 104D states:

104D Particular restrictions for non-complying
activities

(1) Despite any decision made for the purpose of
notification in relation to adverse effects, a
consent authority may grant a resource consent
for a non-complying activity only if it is satisfied
that either—

(a) the adverse effects of the activity on the
environment (other than any effect to
which applies) will be
minor; or

(b) the application is for an activity that will not
be contrary to the objectives and policies
of—



https://www.legislation.govt.nz/act/public/1991/0069/latest/link.aspx?id=DLM234355#DLM234355
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Rule

Comment

(i) the relevant plan, if there is a plan but no
proposed plan in respect of the activity; or

(ii) the relevant proposed plan, if there is a
proposed plan but no relevant plan in
respect of the activity; or

(iii) both the relevant plan and the relevant
proposed plan, if there is both a plan and
a proposed plan in respect of the activity.
(2) To avoid doubt, section 104(2) applies to the
determination of an application for a non-
complying activity.

5.2.12 Contaminated land and hazardous substances

Rule R82: Discharges from contaminated land — permitted activity
The discharge of a contaminant from contaminated land where a contaminant may enter
water is a permitted activity provided the following conditions are met:
(a) a detailed site investigation has been undertaken, reported and provided to
Wellington Regional Council in accordance with Rule R81, and
(b) the results of the detailed site investigation repert-concludes-indicate that the
discharge does not pose unacceptable risks to human health or the environment

— on-site or off-site is-highly-unlikely-to-be-ariskte-human-health-orthe
environment-at-present-orinthefuture, or
(c) the discharge from SLUR Category Il land or SLUR Category IV land does not,
or is not likely to, result in:
(i) groundwater quality exceeding the maximum acceptable value (MAV) in
the Drinking-Water Standards New Zealand 2005 (Revised 2008) or

If works will be undertaken within contaminated land
(noting the route of the sewer bypass will extend past
identified SLUR sites), compliance with Rule R82 will
be required.

If compliance cannot be achieved, resource consent
for a discretionary activity will be required under Rule
R94 will be required.



https://www.legislation.govt.nz/act/public/1991/0069/latest/link.aspx?id=DLM234355#DLM234355
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Rule

Comment

50% of the MAV in a community drinking water supply protection area
shown on Maps 26, 27a, 27b or 27c at the following locations:
1. at the property boundary, or within 50m from the source of the
discharge, whichever is the lesser distance, or
2. in an existing bore within the property boundary or within 50m from
the source of the discharge, whichever is the lesser distance, used to
abstract water for any use other than water quality monitoring,

(ii) water quality in a surface water body within the property boundary or
within 50m from the source of the discharge, whichever is the lesser
dlstance exceedlng a value in Schedule V the-Australian-and-New

and—Manne—\Nater—Qaah%y—éZ@@O} for the protectlon of 95% of species

5.2.15 All other discharges

Rule R94: All other discharges — discretionary activity
The discharge of water or contaminants into water, or onto or into land where it may
enter water, that is not:
(a) in a site or habitat identified in Schedule A (outstanding water bodies), Schedule
C (mana whenua), Schedule F1 (rivers/lakes), Schedule F3 (significant identified
natural wetlands), Schedule F4 (coastal sites) or Schedule H1 (contact
recreation), and
(b) a permitted, controlled, restricted discretionary, or non-complying activity under
any other rule in the Plan, or a discretionary activity under Rules R55, R56, R58,
R65, R83 or R90,
is a discretionary activity.

Wetlands and beds of lakes and rivers

5.4.5 Uses of beds of lakes and rivers

Rule R128: New structures — permitted activity
The placement of a new structure, including sediment retention weirs, pipes, ducts,
cables, hydrological and water quality monitoring equipment, fences, erosion protection

There are two aspects that need to be covered by
this rule, as noted below;
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Rule

Comment

structures, debris arrestor structures and structures associated with vegetative bank
edge protection except a structure permitted by Rules R125, R126 and R127 and
passive flap gates, that is fixed in, on, under, or over the bed of any river or lake,
excluding activities regulated by the Resource Management (National Environmental
Standards for Plantation Forestry) Regulations 2017 except general condition 5.4.4(n)),
including any associated:

a) disturbance of the river or lake bed, and

deposition on the river or lake bed, and

diversion of water, and

discharge of sediment to water, and

e) temporary damming of water, and

{f)-partial-stream-reclamation-associated-with-the-structure

is a permitted activity, provided the following conditions are met:

(
(b
(c
(d
(

~— — — —

(f) the activity shall comply with the beds of lakes and rivers general conditions
specified above in Section 5.4.4, and

(g) the activity does not occur within a site identified in Schedule C (mana whenua),
excluding adding pipes or cables to an existing structure or providing for fish
refuge, and

(h) the activity does not occur in or on any part of the river bed identified as inanga
spawning habitat in Schedule F1 (rivers/lakes), and

(i) the structure does not occupy a bed area any greater than 10m?, except for
where the structure is associated with vegetative bank edge protection, or a
pipe, duct, fence or cable which is located over or under the bed where no bed
occupancy limits apply, and

(i) the catchment upstream of any sediment retention weir is not greater than
200ha, and

(k) the height of any sediment retention weir from the upstream base to the crest of
the weir at the time of construction shall be no more than 0.5m., and

e The construction of the EOP will be required
to comply with Rule R128. If construction of
the EOP cannot comply, resource consent
for a discretionary activity under Rule R145
will be required.

It is noted that details of the EOP have not
be provided, as such, an assessment cannot
be made as to the likelihood of compliance at
the time of writing.

e |tis anticipated that the attachment of the
rising main to the new pedestrian bridge
across Te Awa Kairangi will be permitted
under Rule R128.
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Rule

Comment

(I) the placement of a weir other than a customary weir, in, on over or under the
bed of any river or connected area must also comply with the following:
(i) the fall height of the weir must be no more than 0.5m, and
(i) the slope of the weir must be no steeper than 1:30, and
(iii) the face of the weir must have roughness elements that are mixed grade
rocks of 150 to 200mm diameter and irregularly spaced no more than
90mm apart to create a hydraulically diverse flow structure across the
weir (including any wetted margins), and
(iv) the weir’s lateral profile must be V-shaped, sloping up at the banks, and
with a low-flow channel in the centre, with the lateral cross-section slope
between 5° and 10°, and
(m) for all new weirs (except customary weirs), non-passive flap gates, aprons and
ramps, placed in rivers or connected areas, the information requirements of
Regulations 62, and 64,65, and 68 as relevant for the structure, of the Resource
Management (National Environmental Standards for Freshwater) Regulations
2020 shall be provided as set out in the regulations.

Note
The placement of a passive flap gate in, on, over or under the bed of any river or
connected area is a non-complying activity regulated by the Resource Management
(National Environment Standards for Freshwater) Regulations 2020.

5.4.7 All other uses of the beds of rivers and lakes

Rule R145: All other uses of aetivities in river and lake beds — discretionary
activity

All other uses aetivities that would otherwise contravene section 13(1) or 13(2) of the
RMA and any associated activities under sections 14 or 15 of the RMA exceptfor
damming-and-diverting-of-water; in, on, under or over river and lake beds that is not
permitted, controlled or restricted discretionary by Rule R122 to Rule R129 is a
dlscretlonary actlwty, except for reclamatlon dammlnq and dlvertlnq of water exceptior
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Rule

Comment

5.4.8 Damming and diverting of water

Rule R147: Damming or diverting water within or from rivers — discretionary
activity
The damming or diverting of water within or from a river that does not meet Rules R122,
R125, R126, R127, R128, R130, R131, R134, R137 and R138 and R159 is a
discretionary activity, provided the following conditions are met:
(a) the damming or diverting of water shall not result in river flows falling below
minimum flows in chapters 7 to 11 of the Plan, and
(b) the damming or diverting of water is not in any outstanding river identified in
Schedule A1 (outstanding rivers)

If any diversion of Te Awa Kairangi is required as
result of the construction of the EOP, resource
consent under Rule R147 may be required.

5.1 Air quality

5.1.11 Gas, water and wastewater processes

Rule R35: Gas, water and wastewater processes — permitted activity
The discharge of contaminants into air from the enclosed storage, conveyance and/or
pumping of gas (including the flaring and venting of natural gas from gas distribution and

transmission networks), water and wastewater processes is a permitted activity,
provided the following conditions is are met:
(a) the discharge shall not cause offensive or objectionable odour at the boundary
of a sensitive activity;

Rule R42: All other discharges — discretionary activity
The discharge of contaminants into air that are not permitted, controlled, discretionary,
non-complying or prohibited is a discretionary activity.

The discharge of odour from the pump station and
storage tank has the potential to create objectionable
odour within the residential environs they will be
located.

It is recommended that an air quality specialist
prepare a report to determine compliance with Rule
R35, and/or mitigation measures that could be
implemented.

If objectionable odour is created, and written
approvals of those affected cannot be obtained, any
resource consent may be notified / limited notified.

It is noted that dewatering from the works area during the construction phase will be covered under the Wellington Water Global Dewatering

consent (WGN170366).
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4.4  District Planning Documents

44.1 CITY OF LOWER HUTT DISTRICT PLAN

Under the City of Lower Hutt District Plan, there are a number of rules that must be complied with. Each relevant chapter and the associated
rules are assessed below.

Flood Protection Bank
Flood Protection Bank

Designation
Designations

Historic Place Primary River Corridor Wellington Fauliline Special Study Area
Primary River Cormidor Faultiine Study Zone

Figure 3: City of Lower Hutt District Plan Maps Legend
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44.1.1 Network Utilities Rules

Chapter 13 of the District Plan relates to Network Utilities. An assessment has been undertaken against each relevant rule in Tables 2 — 4 below.

As identified on the planning map in Figure 4 above, the pipe that extends along Daly Street which will then be attached to the new pedestrian
bridge, will extend through:

e The Primary River Corridor

e A Designation identified as: HCC 4, HCC Riverbank Carpark.

Rule Rule Activity Area Status Standards / Matters of | Comment

Number Discretion

Chapter 13: Network Ultilities

13.3 Rules — Network Utilities

General

13.3.1.9 All, excluding Permitted Health and Safety: 13.3.2.1 | If compliance cannot be
Cabinet and other Historic (see below) achieved with the permitted
network utility structures | Residential and activity standards, resource
not otherwise listed in Landscape consent as a Restricted
this table. Protection Discretionary Activity will be

Residential required.

13.3.1.11 Cabinets and other All, excluding Restricted Health and Safety:
network utility structures |\ " Discretionary | 13.3.2.1
not otherwise listed in Residential and Matters of Control or
this table that do not Landscape Discretion:
meet the permitted P 13.3.4 (a), 13.3.4 (b)
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activity standards in Rule
13.3.1.9

Protection
Residential

13.34 (e), 13.3.4 ()
13.3.4 (g), 13.3.4 (h)
13.3.4 (j), 13.3.4 (k)
13.3.4 (1), 13.3.4 (m)
13.3.4 (r), 13.3.4(u),
13.3.4(v)

Removal, Maintenance and Upgrading
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13.3.1.4 The upgrading of existing | All Permitted Health and Safety: ‘Upgrading’ as defined by the
network utilities 13.3.2.1 District Plan states:
Earthworks: 13.3.2.5
Vegetation: 13.3.2.6 | As it applies to network utilities,
Noise: 13.3.2.7 upgrading means the improvement
or physical works that result in an in
(see below) carrying capacity, operational
efficiency, security or safety of
existing network utilities but
excludes:
(a) ‘maintenance’ (as it relates to
network utilities);
(b) ‘minor upgrading’; and
(c) any activity specifically provided
for under Rules 13.3.1.9 to
13.3.1.41.
This rule is noted, as the proposed
works associated with the pipe
work, may meet the above definition
of ‘upgrading’ under Rule 13.3.1.4.
However, this should be clarified
with HCC.
13.3.1.17 The construction, All Permitted Health and Safety: The construction of new pipework
installation and 13.3.2.1 would be a permitted activity
development, of new Earthworks: 13.3.2.5
underground network Vegetation: 13.3.2.6
utilities, except for:
- Electricity
transmission
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lines above
110kV; and

- Gas distribution
and transmission
pipelines at a

pressure

exceededing 2000
kilopascals.

Standard
Number

Standard

Standards

Comment

13.3.2.1

Health and
Safety

Where specified as relevant, network utilities shall comply with
the following standards:

a) The maximum exposure levels shall not exceed the
levels specified in NZS 2772:1999 ‘Radiofrequency
Fields— Maximum exposure levels — 3kHz to 300 GHz’.

b) Network utilities that emit electric and magnetic fields
shall comply with the International Commission on Non-
ionising Radiation Protection Guidelines for limiting
exposure to time-varying electric and magnetic fields (1
Hz — 100 Hz), Health Physics 99(6):818-836; 2010, and
the recommendations from the World Health
Organisation monograph Environmental Health Criteria
(No 238, 2007).

Note: The Resource Management (National Environmental
Standards for Telecommunications Facilities) Requlations 2008,
separate to this District Plan controls all radio-frequency
emissions from telecommunication facilities through specific
exposure standards.

Complies
It is anticipated that compliance with these
standards will be achieved.

13.3.2.5

Earthworks
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13.3.2.5.1 Sediment and Erosion and sediment control measures shall be installed and It is anticipated sediment and erosion
Erosion Control | maintained for all network utility activities, in accordance with the | control measures will be implemented.
“Erosion and Sediment Control Guidelines for the Wellington
Region — September 2002” — reprinted 2006.
13.3.2.5.2 Slope, Height, The following shall apply to all network utility activities, except If earthworks are undertaken outside 2m
Depth and Area | to earthworks within 2.0 metres of the exterior walls of of the utility and exceeds 1.2m in depth, or
of Earthworks any network utility structure or the outer edge of a network utility | 50m?3 in volume, resource consent for a
structure without walls measured in plain view, trenching in the Restricted Discretionary Activity will be
road reserve or rail corridor, and to piling associated with the required under Rule 141 2.2(a).
installation of a network utility.
It is noted that earthworks to construct the
(i) Slope - No earthworks shall be carried out on a slope proposed storage tanks will result in
greater than 45 degrees. approximately 6000m? of soil being
(i) Height, Depth - Earthworks shall not exceed 1.5 metres | displaced. As such, resource consent will
in height or depth. be required for this aspect.
(iii) Recession Plane - Any earthworks that involve the
raising of the height of land above existing ground level | If earthworks for the installation of the pipe
shall not exceed a height recession plane measured at across the new pedestrian bridge are
an angle of 45 degrees from any outside 2m of the utility and exceeds 1.2m
neighbouring boundary. in depth and 50m?2 in volume, and are
(iv) Area: within 20m of a flood protection structure,
Riparian Areas - 26m? resource consent for a Restricted
All Recreation and Residential Activity Areas - 100m? | Discretionary Activity under Rule 141
All Rural Activity Areas - 1000m? 2.2(a) will be required.
All Other Activity Areas - 500m?
Rail corridor and state highway - 1,000m?
13.3.2.2 Height
Standard Commercial | Business | Community | Residential | Rural Recreation
13.3.2.24 Cabinets and other network utility structures within the road 2m 1.8m 2m
reserve (not otherwise provided for).
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13.3.2.2.5 Cabinets and network utility structures that are not 3.5m
otherwise provided for and that are not located within the
road reserve.
13.3.2.3 Size and Diameter
Standard Residential | Commercial | Business | Recreation | Rural | Community
13.3.2.3.6 Cabinets and other network utility structures located within 1.4m? 2m?
the road reserve (not otherwise provided for).
13.3.2.2.7 Cabinets and other network utility structures not otherwise 15m?
provided for that are not located within the road reserve.
13.3.2.4 Separation Distance and Setbacks

in the road reserve or rail corridor

With the exception of standard 13.3.2.4.1, which applies to all network utility structures, including lines, the following table applies to masts
and antenna attached to masts and any cabinet or other network utility structure that is over 5mz2 in area with a height of more than 1.2 metres and not located

masts

Activity Areas.

in height — no less
than 20m from the
closest wall of
a dwelling (excluding
balconies and decks).
Over 15m in height —
no less than 50m
from the closest wall

Standard Residential Commercial Business Recreation Rural Community
General Central General General Residential Health
Special Petone Special Special General Iwi
Historic Suburban Avalon River
Hill Special Extraction Passive
Landsc. Prot. Suburban
Medium Density Mixed Use
13.3.2.4.1 A minimum 20m setback shall be maintained
Riparian setback
13.3.24.2 No less than 10m from | No less than 10m from a boundary No less than 10m No less than 10m No less than
Separation distance or a boundary in the in the Residential Activity Areas. from from any 10m from
setback for masts and Residential and Rural any boundary in the property boundary. a boundary in
antenna attached to Activity Areas Residential or Rural Under 15m the Residential

Activity Areas.
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of
a dwelling (excluding
balconies and decks).
13.3.24.3 No less than 2 metres No less than 2 metres to No less than 2 metres to all boundaries. No less than 2

Separation distance or

setback for cabinets
and other network
utility structures

to all boundaries.

any boundary in a Rural,
Residential and Recreation
Activity Area and to a road or
service lane boundary.

metres to

any boundary in
a Rural,
Residential

and Recreation
Activity Area and
to aroad or
service

lane boundary.

13.3.2.5

Earthworks

13.3.2.5.1

Sediment and
Erosion Control

Erosion and sediment control measures shall be installed and maintained for all network utility activities, in accordance
with the “Erosion and Sediment Control Guidelines for the Wellington Region — September 2002” — reprinted 2006.

13.3.25.2 Slope, Height, The following shall apply to all network utility activities, except to earthworks within 2.0 metres of the exterior walls of
Depth and Area | any network utility structure or the outer edge of a network utility structure without walls measured in plain view, trenching
of Earthworks in the road reserve or rail corridor, and to piling associated with the installation of a network utility.
1. Slope - No earthworks shall be carried out on a slope greater than 45 degrees.
2. Height, Depth - Earthworks shall not exceed 1.5 metres in height or depth.
3. Recession Plane - Any earthworks that involve the raising of the height of land above existing ground level
shall not exceed a height recession plane measured at an angle of 45 degrees from any
neighbouring boundary.
4. Area:
Riparian Areas - 25m?
All Recreation and Residential Activity Areas - 100m?
All Rural Activity Areas - 1000m?
All Other Activity Areas - 500m?
Rail corridor and state highway - 1,000m?
13.3.2.7 Noise

Noise associated with the activity shall not exceed the permitted activity noise standard(s) within the zone in which the activity is located.
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Noise Rules

Chapter 14C of the District Plan relates to Noise requirements.

Rule Rule Status Comment
Number
Chapter 14C Noise
Rules
14C 2.1 In all Activity Areas Permitted Complies
| assume compliance, however it
(a) These rules are without prejudice to the powers of Council should be checked.
pursuant to the Act.
(b) These rules are without prejudice to the powers of any If compliance cannot be met with this
Medical Officer of Health pursuant to the Health Act 1956. rule, resource consent under Rule
(c) The noise levels shall be measured in accordance with NZS R14C 2.2 for a Discretionary Activity
6801:1991 "Measurement of Sound", and assessed in must be obtained.
accordance with NZS 6802:1991 "Assessment of
Environmental Sound". The noise level is the L10 descriptor,
as defined in NZS 6801:1991.
(d) The lower levels shall apply between the commencement of
the lower level on a Saturday evening and Monday morning,
and Public Holidays, unless otherwise specified.
(e) The maximum sound level shall not exceed Lmax75dBA
during the hours 10.00pm - 7.00am, measured anywhere
within a residential activity area.
14C 2.2 (a) Any activity no complying with the Permitted Activity — Discretionary
Conditions
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Earthworks Rules

Chapter 14l of the District Plan relates to earthworks. These provisions do not apply to earthworks associated with the establishment of network
utilities, if undertaken within 2m of the utility. However, for works that extend outside 2m of the utility, the rules below will apply.

Rule
Number

Rule

Status

Standards

Comment

Chapter 141: Earthworks

Special Recreation Activity Area,
Passive Recreation Activity Area, Hill
Residential Activity Area and
Landscape Protection Residential
Activity Area and in Maire Street,
Eastbourne, Lot 4 DP 14002 as
shown on Appendix Earthworks 1

(b)

(c)
(d)

The natural ground level
may not be altered by
more than 1.2m,
measured vertically.
Quantity:

Maximum volume of
50m? (solid measure) per
site.

N/A

In the Primary and
Secondary River
Corridors earthworks
must be a minimum
distance of 20m from a
flood protection structure.

Rules
141 2 Rules
These provisions shall not apply to the following:
(i) Earthworks associated with the establishment of network utilities in
accordance with Chapter 13 — Network Ultilities.
141 2.1 (a) Earthworks in all activity areas except | Permitted (a) Ground Level: If earthworks are undertaken outside

2m of the utility and exceeds 1.2m in
depth, or 50m3 in volume, resource
consent for a Restricted Discretionary
Activity will be required under Rule 14l
2.2(a).

With regards to (d), if earthworks for
the installation of the pipe across the
new pedestrian bridge is required, and
are within 20m of a flood protection
structure, resource consent for a
Restricted Discretionary Activity will be
required under Rule 141 2.2(a).
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141 2.2

(a) In all activity areas except Special
Recreation Activity Area, Passive
Recreation Activity Area, Hill
Residential Activity Area, and the
Landscape Protection Residential
Activity Area, earthworks which fail to
comply with any of the Permitted
Activity Conditions.

(b) In the Special Recreation, Passive
Recreation, Hill Residential and
Landscape Protection Residential
Activity Areas and in Maire Street,
Eastbourne, Lot 4 DP 14002 as
shown on Appendix Earthworks 1, all
earthworks.

Restricted
Discretionary

14 2.2.1

Matters in which Council has restricted its Discretion:

(a) In all activity areas except Special Recreation Activity Area, Passive Recreation Activity Area, Hill Residential Activity

Area, and the Landscape Protection Residential Activity Area, earthworks which fail to comply with any of the Permitted
Activity Conditions.

(i) Amenity Values:

The extent to which any earthworks proposal will affect adversely the visual amenity values of the area, and the extent to
which the earthworks will result in unnecessary scarring and be visually prominent.

The extent to which replanting or rehabilitation works are included as part of the proposal to mitigate adverse effects.
Earthworks should not result in the permanent exposure of excavated areas.

(i) Existing Natural Features and Topography:

The extent to which the proposed earthworks reflect natural landforms, and be sympathetic to the natural topography.

(iii) Historical or Cultural Significance:

The extent to which the proposed earthworks will affect adversely land and features which have historical and cultural
significance.

(iv) Natural Hazards:
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Consideration should be given to those areas prone to erosion, landslip and flooding. Excavation should not increase the
vulnerability of people or their property to such natural hazards. In the Primary and Secondary River Corridors of the Hutt
River, consideration should be given to the effects on the flood protection structures.

(b) In the Special Recreation, Passive Recreation, Hill Residential and Landscape Protection Residential Activity Areas and in
Maire Street, Eastbourne, Lot 4 DP 14002 as shown on Appendix Earthworks 1, all earthworks.
(i) Amenity Values:
The extent to which any earthworks proposal will affect adversely the visual amenity values of the area, and the extent to
which the earthworks will cause unnecessary scarring and be visually prominent. Consideration must be given to adverse
effects on visual amenity values, and the value of the site as a visual backdrop to the city.
The extent to which replanting or rehabilitation works are included as part of the proposal to mitigate adverse effects.
Earthworks should not result in the permanent exposure of excavated areas.
(i) Existing Natural Features and Topography:
The extent the proposed earthworks will alter the natural topography. Earthworks in these activity areas should be
designed to retain the natural topography and protect natural features.
(i) Historical or Cultural Significance:
The extent to which the proposed earthworks will affect adversely land and features which have historical and cultural
significance.
(iv) Natural Hazards:
Consideration should be given to those areas prone to erosion, landslip and flooding. Excavation should not increase the
vulnerability of people or their property to such natural hazards.

It is noted that the relevant objectives and policies of the District Plan are very similar to the objectives and policies under the national and
regional planning documents. As such, the extensive list has not been provided in this document, however, can be on request.
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Memo

5 Conclusion

The planning assessment concludes that resource consent will be required from GWRC as a non-
complying activity for the discharge of untreated wastewater into Te Awa Kairangi, which will be very
difficult to obtain, as the proposal will not comply with the objectives and policies of the PNRP and will
likely have more than minor effects on the environment. It is considered that the application will most
likely be publicly notified.

Itis considered that a pre-application meeting should be held with planning staff to introduce the proposal
and discuss the planning aspects with the appropriate technical experts.

Resource consent will also be required to be submitted to the HCC, however it is anticipated that resource
consent will be relatively straight forward to obtain, provided measures such as a Construction
Management Plan and an Erosion and Sediment Control Plan are prepared and submitted with the
application, detailing the measures to be implemented to avoid, remedy or mitigate potential effects on
the environment. It is considered that a discussion should be held with planning staff to discuss the
proposal before the application is submitted.

It is important that meetings should be held with mana whenua, in particular in relation to the discharge

of untreated wastewater into Te Awa Kairangi, which goes against their values.

Please let me know if you require any clarification of the information contained within this planning
assessment.

Nga mihi,

Stantec New Zealand

April Peckham
Principal Planner

Phone: +64 4 381 5718
april.peckham@stantec.com

Attachment:  [Attachment]
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ATTACHMENT 1: WELLINGTON REGIONAL POLICY STATEMENT 2013

Memo

Proposed changes to the operative Regional Policy Statement (2013) are shown as strikethrough (proposed deletion) and underlined (proposed

additional text).

Table 5: Relevant objectives and policies of the RPS

Objectives | Policies
3.1 Air quality
Objective 1 Policy 2: Reducing adverse effects of the discharge

Discharges of odour, smoke and dust to air do not adversely affect amenity values and
people’s wellbeing.

of odour, smoke, dust and fine particulate matter —
regional plans

3.3 Energy, infrastructure and waste

Objective 10
The social, economic, cultural and environmental, benefits of regionally significant
infrastructure are recognised and protected

Policy 39: Recognising the benefits from renewable
energy and regionally significant infrastructure —
consideration

3.4 Freshwater

Objective 12
Natural and physical resources of the region are managed in a way that prioritises:

(a)first, the health and well-being of water bodies and freshwater ecosystems

(b) second, the health needs of people (such as drinking water)

(c) third, the ability of people and communities to provide for their social, economic, and
cultural well-being, now and in the future;
and

Te Mana o te Wai encompasses six principles relating to the roles of tangata whenua
and other New Zealanders in the management of freshwater, and these principles inform

this RPS and its implementation. The six principles are:

(a) Mana whakahaere: the power, authority, and obligations of tangata whenua to make
decisions that maintain, protect, and sustain the health and well-being of, and their
relationship with, freshwater

(b) Kaitiakitanga: the obligation of tangata whenua to preserve, restore, enhance, and
sustainably use freshwater for the benefit of present and future generations

Policy 40: Maintaining Protecting and enhancing the
health and well-being of water bodies and

freshwater ecosystems aquatic-ecosystem-health-in
waterbodies — consideration

Policy 41: Minrimising Controlling the effects of
earthworks and vegetation disturbance —

consideration




Page 30 of 55

Reference: Planning Assessment - Hutt Central Sewer Bypass

Objectives

Policies

(c) Manaakitanga: the process by which tangata whenua show respect, generosity, and
care for freshwater and for others

(d) Governance: the responsibility of those with authority for making decisions about
freshwater to do so in a way that prioritises the health and well-being of freshwater
now and into the future

(e) Stewardship: the obligation of all New Zealanders to manage freshwater in a way
that ensures it sustains present and future generations, and

(f) Care and respect: the responsibility of all New Zealanders to care for freshwater in
providing for the health of the nation. And the Statements of Kahungunu ki Wairarapa

and Rangitidne o Wairarapa

Objective 13
The region’s rivers, lakes and wetlands support healthy functioning ecosystems.

I 9"95| |3|_I rotecting al quatic-ecological-function-of

3.6 Indigenous ecosystems

Objective 16

Indigenous ecosystems and habitats with significant ecosystem functions and services
and/or biodiversity values are maintained protected, enhanced, and restored to a healthy
functioning state.

Policy 47: Managing effects on indigenous
ecosystems and habitats with significant indigenous
biodiversity values — consideration

Objective 16A
The region’s indigenous ecosystems are maintained, enhanced, and restored to a

healthy functioning state, improving their resilience to increasing environmental
pressures, particularly climate change, and giving effect to Te Rito o te Harakeke.

Policy IE.3: Maintaining, enhancing and restoring
indigenous ecosystem health — non requlatory

Objective 16B
Mana whenua / tangata whenua values relating to indigenous biodiversity, particularly

Policy IE.2: Giving effect to mana whenua / tangata
whenua roles and values when managing

taonga species, and the important relationship between indigenous ecosystem health

indigenous biodiversity — consideration

and well-being, are given effect to in decisionmaking, and mana whenua / tangata
whenua are supported to exercise their kaitiakitanga for indigenous biodiversity.

3.7 Landscape

Objective 17
The region’s outstanding natural features and landscapes are identified and their
landscape values protected from inappropriate subdivision, use and development.

Policy 50: Managing effects on outstanding natural
features and landscapes — consideration

3.8 Natural hazards
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Objectives

Policies

Objective 19

The risks and consequences to people, communities, their businesses, property, and
infrastructure and the environment from natural hazards and the effects of climate
change effects are reduced minimised.

Policy 51: Minimising the risks and consequences
of natural hazards — consideration

3.9 Regional form, design and function

Objective 22
Urban development, including housing and infrastructure, is enabled where it
demonstrates the characteristics and qualities of well-functioning urban environments,

Policy UD.2: Enable Maori cultural and traditional
norms — consideration

Policy UD.3: Responsive planning to developments

which:

(a) Are compact and well designed; and

(b) Provide for sufficient development capacity to meet the needs of current and future
generations; and

(c) Improve the overall health, well-being and quality of life of the people of the region;
and

(d) Prioritise the protection and enhancement of the quality and quantity of freshwater;
and

(e) Achieve the objectives in this RPS relating to the management of air, land,
freshwater, coast, and indigenous biodiversity; and

(f) Support the transition to a low-emission and climate-resilient region; and

(g) Provide for a variety of homes that meet the needs, in terms of type, price, and
location, of different households; and

(h) Enable Maori to express their cultural and traditional norms by providing for mana
whenua / tangata whenua and their relationship with their culture, land, water, sites,
wahi tapu and other taonga; and

(i) Support the competitive operation of land and development markets in ways that
improve housing affordability, including enabling intensification; and

(j) Provide for commercial and industrial development in appropriate locations, including

that provide for significant development capacity -
consideration

Policy 58: Co-ordinating land use with development

and operation of infrastructure — consideration

employment close to where people live; and
(k) Are well connected through multi-modal (private vehicles, public transport, walking,
micro-mobility and cycling) transport networks that provide for good accessibility for
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Objectives

Policies

all people between housing, jobs, community services, natural spaces, and open
space.

(I) essentialsocialservicestomeetthe region's-needs-

3.10 Resource management with tangata whenua

Objective 25
The concept of kaitiakitanga is integrated into the sustainable management of the
Wellington region’s natural and physical resources.

Objective 26
Mauri is sustained, particularly in relation to coastal and fresh waters

Objective 28
The cultural relationship of Maori with their ancestral lands, water, sites, wahi tapu and
other taonga is maintained

Policy 49: Recognising and providing for matters of
significance to tangata whenua — consideration
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Objectives | Policies
3.11 Soils and minerals
Objective 29 Policy 41: Minimising the effects of earthworks and
Land management practices do not accelerate soil erosion. vegetation disturbance — consideration
In summary:

e |tis considered that the majority of the proposed works will be in accordance with the objectives and policies of the RPS.

The discharge of wastewater into Te Awa Kairangi will not be in accordance with the objectives and policies that seek to recognise tangata
whenua values and protect indigenous ecosystems and habitats.
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ATTACHMENT 2: PROPOSED NATURAL RESOURCES PLAN

Table 2 lists the relevant objectives and policies.

Table 6: Relevant PNRP objectives and policies

Air, land, fresh water bodies and the coastal marine
area are managed as integrated and connected
resources; ki uta ki tai — mountains to the sea.

Objectives | Policies
3.1 Ki uta ki tai: mountains to the sea
Objective O1 Policy P1: Ki uta ki tai and integrated catchment management

Air, land, fresh water bodies and the coastal marine area will be managed recognising ki
uta ki tai by using the principles of integrated catchment management. These principles
include:

Objective 02

The importance and contribution of air, land, and
water and ecosystems to the social, economic and
cultural well-being and health of people and of the
community are recognised in the management and;

where-applicable;allocation of those resources.

(a) decision-making using the catchment as the spatial unit, and

(b) applying an adaptive management approach to take into account the dynamic
nature and processes of catchments, and

(c) coordinated management, with decisions based on best available information
and improvements in technology and science, and

(d) taking into account the connected nature of resources and natural processes

Objective O3

Mauri particularly the mauri of fresh and coastal
waters is sustained and, where it has been
depleted, natural resources and processes are
enhanced to replenish mauri.

within a catchment, and
(e) recognising links between environmental, social, cultural and economic
sustainability of the catchment.

Objective 04

The intrinsic values of fresh water and marine
ecosystems are recognised and the life supporting
capacity of air, water, soil and ecosystems is
safeguarded

3.2 Beneficial use and development

Objective O7
The recreational values of the coastal marine area,
rivers and lakes and their margins and natural

Policy P6: Uses of land and water
The cultural, social and economic benéefits of using land and water for:

{araquaculture and
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Objectives

Policies

wetlands are maintained and where appropriate for
recreational purposes, is enhanced.

(a) treatment, dilution and disposal of wastewater and stormwater, and

(b) industrial processes and commercial uses associated with the potable water
supply network, and

(c) community and domestic water supply, and

(d) food production and harvesting (including aquaculture), and

(e) gravel extraction from rivers for flood protection and control purposes, and

(f) irrigation and stock water, and

(g) firefighting (emergency or training purposes), and

(h) contact recreation and Maori customary use, and

(i) transportation, including along, across, and access to, water bodies, and

(j) enabling urban development where it maintains the quality of the natural
environment,

(k) waste management facilities.

shall be recognised

Objective O8

Public access to and along the coastal marine area
and rivers and lakes is maintained and enhanced,
other than in exceptional circumstances, in which
case alternative access is provided where

practicable.

Policy P8: Public access to and along the coastal marine area and the beds of
lakes and rivers

Maintain and enhance the extent or quality of public access to and along the coastal
marine area and the beds of lakes and rivers except where it is necessary to:

(a) protect the values of estuaries, sites with significant mana whenua values
identified in Schedule C (mana whenua), sites with significant historic heritage
value identified in Schedule E (historic heritage) and sites with significant
indigenous biodiversity value identified in Schedule F (indigenous biodiversity),

(b) protect public health and safety, or protect Wellington International Airport and
Commercial Port Area security, or

(c) provide for a temporary activity such as construction, a recreation or cultural
event or stock movement, and where the temporary restrictions shall be for no
longer than reasonably necessary before access is fully reinstated, and
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Objectives

Policies

with respect to (a) and (b), where it is necessary to permanently restrict or remove
existing public access, the loss of public access shall be mitigated or offset by
providing enhanced public access at a similar or nearby location to the extent
reasonably practicable.

Objective 09

The social, economic, cultural and environmental
benefits of Regionally Significant Infrastructure,
renewable energy generation activities and the
utilisation of mineral resources are recognised.

Policy P11: Benefits of Regionally Significant Infrastructure and renewable
electricity generation facilities

When considering proposals that relate to the provision of Regionally Significant

Infrastructure, or renewable energy generation activities, particular regard will be given
to the benefits of those activities.

Objective 010
Regionally Significant Infrastructure and renewable

energy generation activities that meets the needs of
present and future generations are enabled in
appropriate places and ways.

Policy P9: Contact recreation and Maori customary use
Use and development shall avoid, remedy or mitigate any adverse effects on contact
recreation and Maori customary use in fresh and coastal water, including by:
(a) providing water quality and, in rivers, flows suitable for contact recreation and
Maori customary use, and
(b) managing activities to maintain or enhance contact recreation values in the beds
of lakes and rivers, including by retaining existing swimming holes and
maintaining access to existing contact recreation locations,
(c) encouraging improved access to suitable swimming and surfing locations, and
(d) providing for the passive recreation and amenity values of fresh water bodies
and the coastal marine area.
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Objectives

Policies

Policy P13: Providing for Regionally Significant Infrastructure and renewable
electricity generation activities
The use, development, operation, maintenance, and upgrade of Regionally Significant
Infrastructure and renewable energy generation activities are provided for, in appropriate
places and ways. This includes by having particular regard to:
(a) the strategic integration of infrastructure and land use, and
(b) the location of existing infrastructure and structures, and
(c) the need for renewable energy generation activities to locate where the
renewable energy resources exist, and
(d) the functional need and operational requirements associated with developing,
operating, maintaining and upgrading Regionally Significant Infrastructure and
renewable energy generation activities.

3.3 Maori relationships

Objective 012

The relationships of Maori and their culture and
traditions with their ancestral lands, water, sites,
waahi tapu, and other taonga are recognised and
provided for, including:

(I) maintaining and improving opportunities for
Maori customary use of the coastal marine
area, rivers, lakes and their margins and
natural wetlands, and

(m) maintaining and improving the availability of

mahinga kai species, in terms of quantity,
quality and diversity, to support Maori
customary harvest, and

providing for the relationship of mana
whenua with Nga Taonga Nui a Kiwa, and
including by maintaining or improving Nga
Taonga Nui a Kiwa so that the huanga
identified in Schedule B are provided for,
and

(n)

Policy P18: Mauri
The mauri of fresh and coastal waters shall be recognised as being important to Maori
and is sustained and enhanced, including by:
(a) managing the individual and cumulative adverse effects of activities that may
impact on mauri in the manner set out in the rest of the Plan, and
(b) providing for those activities that sustain and enhance mauri, and
(c) recognising and providing for the role of kaitiaki in sustaining mauri.
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Objectives

Policies

(o) protecting sites with significant mana
whenua values from use and development
that will adversely affect their values and
restoring those sites to a state where their
characteristics and qualities sustain the
identified values.

Objective 013

Kaitiakitanga is recognised and mana whenua
actively participate in planning and decision-making
in relation to the use, development and protection
of natural and physical resources.

Policy P19: Mana whenua relationships with Nga Taonga Nui a Kiwa
The relationships between mana whenua and Nga Huanga o Nga Taonga Nui a Kiwa
identified in Schedule B (Nga Taonga Nui a Kiwa) will be recognised and provided for by:
(a) having particular regard to the values and Nga Taonga Nui a Kiwa huanga
identified in Schedule B (Nga Taonga Nui a Kiwa) when applying for, and
making decisions on resource consent applications, and developing Whaitua
Implementation Programmes, and
(b) informing iwi authorities of relevant resource consents relating to Nga Taonga
Nui a Kiwa, and
(c) recognising the relevant iwi authority/ies as an affected party under RMA s95E
where activities risk having a minor or more than minor adverse effect on Nga
Huanga o Nga Taonga Nui a Kiwa or on the significant values of a Schedule C
site which is located downstream, and
(d) working with mana whenua, landowners, and other interested parties as
appropriate, to develop and implement restoration initiatives within Nga Taonga
Nui a Kiwa, and
(e) the Wellington Regional Council and iwi authorities implementing kaupapa Maori
monitoring of Nga Taonga Nui a Kiwa.

Policy P20: Maori values
The cultural relationship of Maori with air, land and water shall be recognised and the
adverse effects on this relationship and their values shall be minimised

Policy P21: Exercise of kaitiakitanga

Kaitiakitanga shall be recognised and provided for by involving mana whenua in the
assessment and decision-making processes associated with use and development of
natural and physical resources including;
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Objectives

Policies

(a) managing activities in sites with significant mana whenua valueslisted in
Schedule C (mana whenua) in accordance with tikanga and kaupapa Maori as
exercised by mana whenua, and

(b) the identification and inclusion of mana whenua attributes and values in the
kaitiaki information and monitoring strategy in accordance with Method M2, and

(c) identification of mana whenua values and attributes and their application through
tikanga and kaupapa Maori in the maintenance and enhancement of mana
whenua relationships with Nga Taonga Nui a Kiwa.

3.4 Natural character, form and function

Objective 014

The natural character of the coastal marine area,
natural wetlands, and rivers, lakes and their
margins is preserved and protected from
inappropriate use and development.

Policy P24: Preserving and protecting natural character from inappropriate use

and development
To preserve natural character and protect it from inappropriate use and development by:

(a) avoiding adverse effects of activities on the natural character of areas within the
coastal environment that have outstanding natural character, and

(b) avoiding significant adverse effects and avoid remedy and mitigate other
adverse effects of activities on the natural character of areas within the coastal
environment that do not have outstanding natural character, and

(c) outside the coastal environment, avoiding and, where avoidance is not
practicable, remedying or mitigating adverse effects of activities on the natural
character of wetlands, rivers, lakes and their margins that have outstanding
natural character, provided that the outstanding natural character of the area
taken as a whole is retained, and

(d) outside the coastal environment, avoiding and, where avoidance is not
practicable, remedying or mitigating significant adverse effects of activities on
the natural character of wetlands, rivers, lakes and their margins that have high
natural character, provided that the high natural character of the area taken as a
whole is retained, and

(e) outside the coastal environment, avoiding, remedying or mitigating other
adverse effects of activities on the natural character of wetlands, rivers, lakes
and their margins that are not addressed under (c) or (d) of Policy P24.

3.5 Natural hazards

Objective 015
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Objectives

Policies

The hazard risk and residual hazard risk, from
natural hazards and adverse effects of climate
change, on people, the community, the

environment and infrastructure are acceptable.

3.6 Water quality

Objective 017

The quality of groundwater, water in surface water
bodies, and the coastal marine area is maintained
or improved.

Objective 018
Rivers, lakes, natural wetlands and coastal water
are suitable for contact recreation and Maori
customary use, including by:

(a) maintaining water quality, or

(b) improving water quality in:

(i) significant contact recreation fresh
water bodies and sites with
significant mana whenua values
identified in Schedule C and Nga
Taonga Nui a Kiwa identified in
Schedule B to meet, as a minimum
and within reasonable timeframes,
the primary contact recreation
objectives in Table 3.1, and

(i) coastal water and sites with
significant mana whenua values
identified in Schedule C and Nga
Taonga Nui a Kiwa identified in
Schedule B to meet, as a minimum
and within reasonable timeframes,
the primary contact recreation
objectives in Table 3.3, and
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(iii) all other rivers and lakes and

natural wetlands to meet, as a
minimum and within reasonable
timeframes, the secondary contact
recreation objectives in Table 3.2.

Note

For the purposes of this objective 'a reasonable
timeframe' is a date for the applicable water body or
coastal marine area inserted into this Plan through
the plan change/s required by the RMA to
implement the NPS-FM 2020, or 2050 if no other
date is specified by 31 December 2026.

3.7 Biodiversity, aquatic ecosystem health and mahinga kai

Objective 019

Biodiversity, aquatic ecosystem health and
mahinga kai in fresh water bodies and the coastal
marine area are safeguarded such that:

(a) water quality, flows, water levels and
aquatic and coastal habitats are managed
to maintain biodiversity aquatic ecosystem
health and mahinga kai, and
where an objective in Tables 3.4, 3.5, 3.6,
3.7 or 3.8 is not met, a fresh water body or
coastal marine area is meaningfully
improved ever so that the objective is met
within a reasonable timeframe te-meet-that
objective, and
restoration of aquatic ecosystem health and
mahinga kai is encouraged.

(b)

(c)

Manage the adverse effects of use and development on biodiversity, aquatic ecosystem
health and mahinga kai to:
Hydrology

(a) maintain or where practicable restore natural flow characteristics and

hydrodynamic processes, and the natural pattern and range of water level
fluctuations in rivers, lakes and natural wetlands, and

Water quality
(b) maintain or improve water quality including to assist with achieving meet the
objectives in Tables 3.4, 3.5, 3.6, 3.7 and 3.8 of Objective 019, and

Aquatic habitat diversity and quality
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Objectives Policies

Note (c) maintain or where practicable restore aquatic habitat diversity and quality,

For the purposes of this objective 'a reasonable including:

timeframe' is a date for the applicable water body or (i) the form, frequency and pattern of pools, runs, and riffles in rivers, and
coastal marine area inserted into this Plan through (ii) the natural form of rivers, lakes, natural wetlands and the coastal marine
the plan change/s required by the RMA to area, and

implement the NPS-FM 2020, or 2050 if no other (d) where practicable restore the connections between fragmented aquatic habitats,
date is specified by 31 December 2026. and

Critical habitat for indigenous aquatic species and indigenous birds
(e) maintain or where practicable restore habitats that are important to the life cycle
and survival of indigenous aquatic species and the habitats of indigenous birds
in the coastal marine area, natural wetlands and the beds of lakes and rivers
and their margins that are used for breeding, roosting, feeding, and migration,
and

Critical life cycle periods
(f) mrinimise avoid, minimise or remedy adverse effects on aquatic species at times
which will most affect the breeding, spawning, and dispersal or migration of
those species, including timing the activity, or the adverse effects of the activity,
to avoid times of the year when adverse effects may be more significant, and

Riparian habitats
(g) maintain or where practicable restore riparian habitats, and

Pests
(h) avoid the introduction, and restrict the spread, of aquatic pest plants and
animals1.

Policy P31: Adverse effects on biodiversity, aquatic ecosystem health, and
mahinga kai

Adverse effects on biodiversity, aquatic ecosystem health and mahinga kai shall be
managed by:
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Objectives

Policies

(a)

(b)
(c)

(d)
(e)

()
(9

in the first instance, activities that risk causing adverse effects on the values of a
Schedule F ecosystem or habitat, other than activities carried out in accordance
with a wetland restoration management plan, shall avoid these ecosystems and
habitats. If the ecosystem or habitat cannot be avoided, the adverse effects of
activities shall be managed by (b) to (g) below.

avoiding significant adverse effects where practicable, and

where significant adverse effects cannot be avoided, minimising them where
practicable, and

where significant adverse effects cannot be aveided-and/or-minimised, they are
remedied, except as provided for in (a) to (g), and

where significant more than minor residual adverse effects cannot be avoided,
minimised, or remedied, biodiversity offsetting is provided where possible
remain;-itis-appropriate-to-consider the-use-of biodiversity-offsets., and

if biodiversity offsetting of more than minor residual adverse effects is not
possible, biodiversity compensation is provided, and

the activity itself is avoided if biodiversity compensation cannot be undertaken in
a way that is appropriate as set out in Schedule G3, including Clause 2 of that
Schedule.

In relation to activities within the beds of lakes, rivers and natural wetlands, (e) to (g) only

apply to activities which meet the exceptions in Policy P110.

A precautionary approach shall be used when assessing the potential for adverse effects

on ecosystems and habitats with significant indigenous biodiversity values identified in

Schedule F.

Notes
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Objectives Policies
Policy P38 applies to the management of adverse effects on indigenous biodiversity
values within the coastal environment.
Proposals for biodiversity mitigation under (b) to (d) above, and biodiversity offsetting,
and biodiversity compensation will be assessed against the principles listed in Schedule
G1 (biodiversity mitigation), and Schedule G2 (biodiversity offsetting), and Schedule G3
(biodiversity compensation).

Objective 021

Vegetated riparian margins are established,
maintained or restored to enhance water quality,
aquatic ecosystem health, mahinga kai and
indigenous biodiversity of rivers, lakes, natural
wetlands and the coastal marine area.

Objective 023

The passage of fish and koura is maintained, and
restored or is improved, by instream structures,
except where it is desirable to prevent the passage
of some fish species in order to protect desired fish

Policy P32: Fish passage

The construction or creation of new barriers impeding the efficient and safe to-the
passage of fish and kdura species at all their life stages shall be avoided, except where
this is required for the protection of indigenous fish and kdura populations.

Note

species, their life stages or their habitats.

Advice can be sought from the statutory agencies responsible for the species. Sports
fish, including trout, are managed by the Wellington Fish and Game Council and
indigenous fish are managed by the Department of Conservation.

3.8 Sites with significant values

Objective 028

Ecosystems and habitats with significant
indigenous biodiversity values are protected from
the adverse effects of use and development, and
where appropriate restored to a healthy functioning
state including as defined by Tables 3.4, 3.5, 3.6,
3.7 and 3.8.

Policy P36: Restoring Te Awarua-o-Porirua Harbour, Wellington Harbour (Port
Nicholson) and Wairarapa Moana

The ecological health and significant values of Te Awarua-o-Porirua Harbour, Wellington
Harbour (Port Nicholson) and Wairarapa Moana will be restored including by:

(a) (a) managing activities, erosion-prone land, and riparian margins to reduce
sedimentation rates and pollutant inputs, to meet the water quality, aquatic
ecosystem health and mahinga kai objectives set out in Tables 3.4 to 3.8, and

(b) undertaking planting and pest management programmes in harbour and lake
habitats and ecosystems.
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Objectives

Policies

Policy P42: Ecosystems and habitats with significant indigenous biodiversity
values
Protect in accordance with Policy P31 and Policies P38-P41 and, where appropriate,
restore the following ecosystems and habitats with significant indigenous biodiversity
values:
(a) the rivers and lakes with significant indigenous ecosystems identified in
Schedule F1 (rivers/lakes), and
(b) the habitats for indigenous birds identified in Schedule F2 (bird habitats), and
(c) significant natural wetlands, including the significant natural wetlands identified
in Schedule F3 (identified significant natural wetlands), and
(d) the ecosystems and habitat-types with significant indigenous biodiversity values
in the coastal marine area identified in Schedule F4 (coastal sites) and Schedule
F5 (coastal habitats).

Notes

All natural wetlands in the Wellington Region are considered to be significantnatural
wetllands ecosystems and habitats with significant indigenous biodiversity values as they
meet at least two of the criteria listed in Policy 23 of the Regional Policy Statement 2013
for identifying indigenous ecosystems and habitats with significant indigenous
biodiversity values; being representativeness and rarity

Policy P43: Effects on the spawning and migration of indigenous fish species
Avoid more than minor adverse effects of activities on indigenous fish species known to
be present in any water body identified in Schedule F1 (rivers/lakes) as habitat for
indigenous fish species or Schedule F1b (inanga spawning habitats), during known
spawning and migration times identified in Schedule F1a (fish spawning/migration).
These activities may include the following:
(a) discharges of contaminants, including sediment, and
(b) disturbance of the bed or banks that would affect spawning habitat at peak times
of the year, and
(c) damming, diversion or taking of water which leads to loss of flow or which makes
the river impassable to migrating indigenous fish.
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Policy P44: Protecting-and-restoring Managing effects on ecosystems and
habitats with significant indigenous biodiversity values from activities outside

these ecosystems and habitats
In order to protect the ecosystems and habitats with significant indigenous biodiversity
values identified in accordance with Policy P42, particular regard shall be given to
managing the adverse effects of use and development in surrounding areas outside of
these ecosystems and habitats eutside-of on physical, chemical and biological
processes to:
(a) maintain ecological connections within and between these habitats, or
(b) provide for the enhancement of ecological connectivity between fragmented
habitats through biodiversity offsets, and
(c) provide adequate buffers around ecosystems and habitats with significant
indigenous biodiversity values, and (d) avoid cumulative adverse effects on, and

the incremental loss of the-values-ofthese-ecosystems-and-habitats-significant

indigenous biodiversity values.

Policy P47: Protection and restoration of sites with significant mana whenua
values
Sites with significant mana whenua values identified in Schedule C (mana whenua) shall
be protected and restored by a mix of the following regulatory and non-regulatory
methods:
(a) managing use and development through rules in the plan, and
(b) working in partnership with key stakeholders through:
(i) increasing landowner and community understanding of significant
values within Schedule C sites, and
(i) working with mana whenua, landowners, and other interested parties as
appropriate, to develop and implement restoration programmes for
Schedule C sites, and
(iii) the Wellington Regional Council and iwi authorities implementing
kaupapa Maori monitoring of Schedule C sites.

Policy P48: Managing adverse effects on sites with significant mana whenua
values
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Sites with significant mana whenua values identified in Schedule C shall be protected
and restored by managing use and development beth-within-and-outside-of these-sites in
the following manner:

(@)
(b)

(c)
(d)

(e)

(f)

in the first instance, avoid locating activities within sites listed in Schedule C,
where-itis-not-practicable-to-aveid-a-site; require the any more than minor
adverse effects of activities on the significant mana whenua values of the site to
be evaluated through a cultural impact assessment undertaken by the relevant
iwi-autherity-or-iwi-authorities mana whenua as identified in Schedule C,
significant adverse effects of an activity on the significant values of the site shall
be avoided,
other adverse effects shall be managed in accordance with tikanga and kaupapa
Maori responding to recommendations asrecommended in the cultural impact
assessment to:
(i) avoid more than minor adverse effects on the significant values of the
site, and
(i) where more than minor adverse effects cannot be avoided, minimising
them, and
(iii) where more than minor adverse effects cannot be avoided and/or
minimised, they are remedied, and
where more than minor adverse effects on significant mana whenua values
identified in Schedule C (mana whenua) cannot be avoided, minimised, or
remedied, the activity is inappropriate. Offsetting of effects on sites with
significant mana whenua values is inappropriate, except where provided for in
Policy P49, and
the relevant mana whenua as identified in Schedule C iwi-authoribyfiesshall be
considered to be an affected party under RMA s95E for all activities which
require resource consent within a Schedule C site where the adverse effects are
minor or more than minor, unless the application is publicly notified.

Policy P49: Offsetting residual adverse effects on sites of significance to mana

whenua
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Residual adverse effects that are not otherwise avoided, minimised or remedied in
accordance with the management hierarchy in Policy P48 may be offset where the
relevant mana whenua as identified in Schedule C:
(a) considers the offsetting of residual adverse effects is appropriate in the particular
circumstances, and
(b) have:
(i) an offsetting policy in place that applies to the area and values to be
affected by the proposed development, or
(i) prepared a cultural impact assessment that includes specific direction
for the offsetting of effects of the proposed activity on the site of
significance, and
(iii) expressly confirms that the offset proposed is consistent with:
1. the offsetting policy in Policy P49(b)(i) (where applicable), and
2. the cultural impact assessment in Policy P49(b)(ii), and
3. the offsetting principles set out in Schedule G3.

Where offsetting is proposed for a site of significance that is associated with multiple
mana whenua, there must be an agreed position between all groups that offsetting is
appropriate and that (b) has been met.

Policy P52: Protecting natural features and landscapes from inappropriate use
and development
To protect natural features and landscapes (including seascapes) of the coastal
environment, rivers, lakes and their margins and natural wetlands and their values, from
inappropriate use and development by:
(a) avoiding adverse effects of activities on the natural attributes and characteristics
of outstanding natural features and landscapes in the coastal environment, and
(b) avoiding significant adverse effects of activities on the natural attributes and
characteristics of natural features and landscapes in the coastal environment
and avoid, remedy and mitigate other adverse effects of activities on other
natural features and natural landscapes in the coastal environment, and
(c) outside the coastal environment, avoiding and, where avoidance is not
practicable, remedying or mitigating adverse effects of activities on the natural
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attributes and characteristics of outstanding natural features and landscapes,
provided that the values of the natural features or landscapes that contribute to
its outstanding status are retained.
3.9 Air quality
Objective 032 Policy P58: Managing air amenity

The adverse effects of odour, smoke and dust on
amenity values and people’s well-being are
minimised.

Air quality amenity in urban, rural and the coastal marine areas shall be managed to
minimise offensive or objectionable odour, smoke and dust, particulate matter, fumes,
ash and visible emissions.

3.11 Land use

Objective 034

The adverse effects on soil and water from land use
activities are minimised, including to assist with
achieving the outcomes and indicators of desired
environmental states for water in Tables 3.1 to 3.8.

3.12 Discharges to land and water

Objective 039
Discharges of wastewater to land are promoted
over discharges to fresh water and coastal water

Policy P66: Minimising discharges to water or land
Discharges of contaminants to water or land will be minimised by adopting through the
following hierarchy:
(a) avoiding the production of the contaminant,
(b) reducing the amount of contaminants, including by reusing, recovering or
recycling contaminants,
(c) minimising the volume or amount of the discharge,
(d) discharging to land is promoted over discharging direct to water, including using
land-based treatment, constructed wetlands or other systems to treat
contaminants prior to discharge.

Note
In determining if it is appropriate to discharge to land as required by clause (d),
consideration must be given to the requirements of Policy P68

Objective 040

Policy P67: Human drinking water supplies
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Discharges of wastewater to fresh water are
progressively reduced

The adverse effects from discharges to land and water on the quality of community
drinking water supplies and group drinking water supplies shall be avoided to the extent
necessary to implement regulations for human dr|nk|nq water. the—Natlenal

W|th4he The drinking water supply operator WI|| be consulted W|th as approprlate taklnq
into consideration emerging contaminants and industry best practice.

Policy P69: Promoting discharges to land
The discharge of contaminants to land is promoted over direct discharges to water,
particularly where there are adverse effects on:

(a) aquatic ecosystem health, or and

(b) mahinga kai, or

(c) contact recreation, or and

(d) Maori customary use.

Policy P77: Improving water quality for contact recreation and Maori customary
use

The quality of fresh water bodies and coastal water shall be improved to meet, over time
and as a minimum, the objectives in Table 3.1, 3.2 and 3.3, including by:

(a) improving water quality in all first priority for improvement water bodies for
secondary contact with water listed in Schedule H2 (priority water bodies) in
accordance with Method M34, and

(b) having particular regard to improving water quality in fresh water bodies and
coastal water where contact recreation and/or Maori customary use are
adversely affected by discharges from stormwater networks, stormwater from a
port, or airport er-state-highway, wastewater networks and wastewater treatment
plants.

Policy P78: Managing point source discharges for aquatic ecosystem health and
mahinga kai
Where an objective in Table 3.4, Table 3.5, Table 3.6, Table 3.7 or Table 3.8 of
Objective 019 is not met, point source discharges to water shall be managed in the
following way:
(a) for an existing discharge that contributes to the objective(s) not being met, the
discharge is only appropriate if:
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(i) ata minimum an application for a resource consent includes a defined
programme of work for upgrading the discharge, in accordance with
good management practice, within the term of the resource consent,
and

(i) conditions on the resource consent require reduction-of the adverse
effects of the discharge to be minimised in order to improve water
quality in relation to the objective(s) not met, and

(iii) In determining the improvement to water quality required in (ii), and the
timeframe in which it is to be achieved, consideration will be given to the
discharge’s contribution to the objective(s) not being met,

(b) for a new discharge, etherthan-a-wastewater-discharge, the discharge is
inappropriate if the discharge would cause the affected fresh water body or area
of coastal water to decline in relation to the objective(s), except that a new
temporary discharge to coastal water from a wastewater network or wastewater
treatment plant to facilitate maintenance, repair, replacement or upgrade work
that has temporary adverse effects may not be inappropriate.

. dual s | ’ |

Policy P82: Avoiding inappropriate discharges to water
Discharges to fresh and coastal water of:
(a) untreated wastewater, except as a result of heavy rainfall event overflows, and
(b) animal effluent from an animal effluent storage facility or from an area where
animals are confined, and
(c) untreated industrial or trade waste, and untreated organic waste or leachate
from storage of organic material,
shall be avoided.

Policy P87: Minimising wastewater and stormwater interactions
The adverse effects of wastewater and stormwater interactions on fresh and coastal
water shall be minimised by:
(a) avoiding wastewater contamination of stormwater from new wastewater
networks or connections authorised after the date of 31 July 2015, and
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(b) progressive-elimination removal of existing wastewater contamination of

stormwater progressively, and as soon as reasonably practicable from-the

existing-wastewater-netwerk; and

(c) progressively reducing stormwater and groundwater infiltration and inflow into
the wastewater network.

Policy P91: Mana whenua values and wastewater discharges

Mana whenua values and interests shall be reflected in the management of wastewater
discharges to fresh and coastal water including adverse effects on Maori customary use,
Nga Taonga Nui a Kiwa, outstanding water bodies and mahinga kai.

Policy P92: Minimising and improving wastewater discharges
The adverse effects of existing wastewater discharges ef-wastewater to fresh water and
coastal water shall be minimised, and:

(a) in the case of existing wastewater discharges to fresh water ercoastal-water
from wastewater treatment plants, the quality of discharges shall be
progressively improved and the quantity of discharges shall be progressively
reduced,

(b) and in the case of existing wastewater discharges to coastal water from
wastewater treatment plants, the quality of discharges shall be progressively
improved where the discharge contributes to an objective in Table 3.3 of
Objective O18 or Table 3.8 of Objective O19 not being met, and

(c) in the case of existing wastewater discharges to fresh water or coastal water
from wastewater networks overflows during or following rainfall events, the
frequency and/or volume of discharges shall be progressively reduced.

Where improvements are required, these are undertaken within timeframes appropriate
to the degree of improvement required and the level of effects of the discharge on the
environment.

Policy P93: Quality of existing wastewater discharges to rivers

The quality of existing wastewater discharges to rivers shall be assessed in relation to
the following water quality guidelines in the receiving water after the zone of reasonable
mixing:
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(a) when measured below the discharge point compared to above the discharge
point:

(i) adecrease in the Quantitative Macroinvertebrate Community Index of
no more than 20%, and

(i) a decrease in water clarity of no more than:
1. 20% in River class 1 and in any river identified as having high
macroinvertebrate community health in Schedule F1 (rivers/lakes), or
2. 30% in any other river, and

(iii) a_change in temperature of no more than:
1. 2°C in any river identified as having high macroinvertebrate
community health in Schedule F1 (rivers/lakes), or
2. 3°C in any other river, and

(b) consider the extent to which the discharge causes the following to be exceeded:

(i) the 7-day mean minimum dissolved oxygen concentration of no more
than 5 mg/L, and

(ii) the daily minimum dissolved oxygen concentration of no lower than
4mg/L, and

(iii) soluble carbonaceous biochemical oxygen demand (BODS5) of no more
than 2mg/L at flows less than flood flows, and

(iv) particulate organic matter (POM) no more than 5 mg/L at flows less than
median, and

(v) nitrate toxicity of no more than:
1. 1mg/L (annual median) and 1.5mg/L (annual 95th percentile from
monthly samples) in outstanding waterbodies (Schedule A1), River class
1 and in any river identified as having high macroinvertebrate
community health in Schedule F1 (rivers/lakes), or
2. 2.4mg/L (annual median) and 3.5mg/L (annual 95th percentile from
monthly samples) in any other river, and

(vi) ammonia toxicity (at pH 8 and 20°C) of no more than:
1. 0.03mg/L (annual median) and 0.05mg/L (annual maximum from
monthly samples) in outstanding waterbodies (Schedule A1), River class
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1 and in any river identified as having high macroinvertebrate
community health in Schedule F1 (rivers/lakes), or

2. 0.24mg/L (annual median) and 0.4mg/L (annual maximum from
monthly samples) in any other river.

Policy P94: Avoiding new wastewater discharges to fresh water
New wastewater discharges ofwastewater to fresh water are avoided.

Policy P110: Reclamation-or-drainage Loss of extent and values of the beds of
lakes and rivers, and natural wetlands

The loss of extent and values reclamation-or-drainage of the beds of lakes and rivers

and natural wetlands |nclud|ng as a result of reclamatlon and dralnage shalrl—be is

avoided,

émana—whenua—} xcegt wher th&reelamahe&er—dmnageqs

(a) in anatural inland wetland:

(i)

(ii)

the loss of extent or values arises from any of the following:

1. the customary harvest of food or resources undertaken in accordance
with tikanga Maori, or

2. restoration activities, or

3. scientific research, or

4. the sustainable harvest of sphagnum moss, or

5. the construction or maintenance of wetland utility structures, or

6. the maintenance or operation of specified infrastructure, or other
infrastructure, or

7. natural hazard works, and

8. where the activity involves reclamation or drainage there are no other
practicable alternative in a methods of providing for the activity,

for specified infrastructure:

1. the activity, including any reclamation and drainage, is necessary for
the construction or upgrade of specified infrastructure, and

2. the specified infrastructure will provide significant national or regional
benefits, and
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3. there is a functional need for the specified infrastructure in that
location,

(b) inariver:

(i) thereis afunctional need for the activity in that location; and

(i) any reclamation or drainage is:
1. partial reclamation of a river bank for the purposes of flood protection
or erosion control, or
2. for the purposes of necessary-to-enable the development, operation,
maintenance and upgrade of Regionally Significant Infrastructure, or
3. associated with the creation of a new river bed and does not involve
piping of the river, or
4. for the purpose of forming a reasonable crossing point, or
5. associated with the extraction of significant mineral resources from
existing quarries, or
6. partial reclamation of a river bank for the purposes of local roads, and
7. in respect of (1) to (6) there are no other practicable alternative
methods of providing for the activity, or

Note

The effects of any activity that requires a resource consent under this policy will be
managed through applying the effects management hierarchy as set out in Policies P31,
P37, P38, or P48
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Communications and Engagement Plan -
RiverLink Hutt CBD Sewer Bypass

[March 2023]

Background

The RiverLink project is a partnership between Hutt City Council, Greater Wellington Regional
Council, Waka Kotahi NZ Transport Agency, Taranaki Whanui ki te Upoko o te lka and Ngati Toa
Rangatira, which aims to transform Lower Hutt by providing better flood protection, enabling urban
growth, and improving transport safety and connections in Hutt City CBD.

This initiative to manage urban growth has implications for the current wastewater network which is
ageing and vulnerable to damage from adverse events.

Following investigations into the existing Hutt CBD wastewater network, options for upgrades have
been identified and recommended. This proposal would help tackle growth and is key driver for
addressing existing network constraints to meet targeted Level of Service.

The intention of this plan is to promote the proposed wastewater network upgrade, the social,
economic, and environmental values it provides to the wider community and to ensure Hutt City
Council residents and businesses are regularly informed during the construction phase. It is also
important to identify potential issues with stakeholders and engagement and to outline tasks to
minimise the risks.

At present the project is undertaking optioneering and concept design, with timeline for
construction yet to be determined.

It is important to note that this project has significant interdependencies with the wider RiverLink
programme. Therefore, it is currently proposed for this to be delivered as part of the RiverLink
alliance. If this occurs, the intention is for this Communications and Engagement Plan to be adopted
by the RiverLink communications team.

Objectives

Objective Measure

Ensure that Hutt City Council is well informed of | ¢  Hutt City Council communications team are

the project, it’s intentions and stages. not surprised or unprepared for media and
public enquiries

Ensure Greater Wellington Regional Council e GWRC communications team are not

(GWRC) is well informed of the project, it’s surprised or unprepared for media and

intentions and stages. public enquiries

Keep local businesses and organisations aware | e  All businesses and organisations are

of construction works and impacts supportive and engaged with the project
and possible impacts




Engage with key affected parties to ensure o Affected parties receive regular updates
work is managed to prevent disruption to and acknowledge our communications and
events/activities engagement as being transparent and
helpful
Ensure Hutt City residents understand the need | ¢ Hutt City residents do not complain about
for construction, impacts of work and what to lack of information
expect e Local media and Hutt City Council comms
provide timely and accurate information to
residents
e Social media commentary and feedback
Build trust and confidence with stakeholders e Stakeholder updates are well received, and
ensure they are aware of project milestones recipients can articulate the project’s
progress
Ensure comms and messaging is consistent e Stakeholders understand updates and
across the RiverLink programme aren’t confused about progress or different
elements of the programme

Audiences
Audience What do we want them to Channels to reach them

know / do / understand
Internal

Wellington Water SLT/Board e Understand the scopeand | ¢ Meetings
risks involved with project | ¢ Briefings

e Stay consistent with e HCC client council
messaging during manager
interactions with key
stakeholders

e Provide updates on
developments and

briefings
WWL staff, contractors, and e Provide updates on e Woogle
suppliers developments and media e SLT connect
enquiries e OnTap
e Be advocates for o All staff emails
Wellington Water e Our social media channels
e Our website
Wellington Water Customer e Provide updates on e Email
Operations Group developments o Reso meetings

e Be advocates for
Wellington Water

e Beready to support
comms and engagement

e Use key messages

External

Wellington Water Committee | e Understand the scopeand | ¢ Meetings
risks involved with project | o Briefings

e Stay consistent with
messaging during




interactions with key
stakeholders

Greater Wellington Regional
Council

Provide updates on
developments and media
enquiries

Support our external
comms

Support our
communications approach
and help us to reach the
right audiences with our
messaging

Be trusted engagement
partners

e Stakeholder updates

Hutt City Council

Provide updates on
developments and media
enquiries

Support our
communications approach
and help us to reach the
right audiences with our
messaging

Support our external
comms

Be trusted engagement
partners

e Monthly meetings
e HCC client council
manager

RiverLink Communications
Team

Be trusted engagement
partners

Support our external
comms

Stay consistent with
messaging during
interactions with key
stakeholders

e Stakeholder updates

RiverLink Project Management
Office (PMO)

Be trusted engagement
partners

Support our external
comms

e Stakeholder updates
e  WWL website

RiverLink funding partners -
Waka Kotahi, GWRC, HCC

Be trusted engagement
partners

Support our external
comms

e Stakeholder updates
e  WWL website

RiverLink partners — Ngati Toa
Rangatira/ Taranaki Whaui ki
te Upoko o te ika

Provide updates on
developments

Be trusted engagement
partners

Support our
communications approach
and help us to reach the
mana whenua audiences

e Stakeholder updates
e  WWL website




Kainga Ora (managers of
infrastructure acceleration
fund)

Understand progress of
project and how money is
being spent

Stakeholder updates
WWL website
Quarterly reporting

e Advocate project to
central government

Lower Hutt .

residents/businesses developments e  WWL website
¢ To be supportive of the e HCC channels
work and be aware of the | ¢ Stakeholder updates
benefits

Provide regular updates on | ¢ Social media

e Provided traffic
management updates as
required

Key messages

Overarching narrative/primary key messages:

The Hutt City sewer upgrade will support the wider Riverlink project and enable Hutt City CBD to
manage future development and growth.

Wellington Water is undertaking a wastewater renewal project that will improve the existing
Hutt City wastewater network now and into the future

While our water services are generally very reliable, this can no longer be taken for granted, as
our assets are vulnerable to damage from natural events and prone to failure when reaching the
end of their lives

The proposed Hutt City sewer upgrade will help improve water quality, safeguard public health,
and reduce the risk of wastewater entering the environment

Secondary key messages

Wellington Water is working closely with the RiverLink programme to ensure any disruption to
residents and businesses is minimised during the works.

Strategic approach

In line with the Hutt City pipe renewals communications strategy, this project is assessed at level
three. This means it has a high level of real or perceived impact on a specific suburb, local areas,
community, or user group. Due to proposed delivery by RiverLink alliance, the following mitigation
strategies are suggestions only and will be developed alongside the RiverLink Communications
Team.

Use signage, letters, face-to-face and drop-in events to give advance notice of construction
Develop specific mitigation strategies for most affected businesses (e.g. coffee shop vouchers)

Continuously update project signage and communications (website, social media, local boards)
to ensure up-to-date information and changes to timeline or milestones

Use staged construction approach to continuously update public and key stakeholders of
ongoing works


HAA68795
Highlight


Ensure contractor notifies residents/businesses and key stakeholders of any outages or vehicle
access issues.

Proactive media engagement at the beginning, throughout, and end of the project.

Proactive PR opportunities for WWL and Hutt City and Greater Wellington Regional Councils. For
example, site blessings, site visits, key milestones.

Existing channels like Wellington Water’s Facebook and website, Hutt City Council’s updates and
social channels, Waka Kotahi Twitter (@wakakotahiwgtn) will also be used to deliver information
to both local and wider audiences.

Website content and updates.

Iwi / mana whenua engagement as required

Risks and mitigation

Risks \ Mitigation

Hutt City Council or Wellington Water’s | ¢ Engage with media early and have clear and
reputation is damaged authentic information released to our key
stakeholders, affected parties and the
public.

CBD business/tenants/public expressing | ¢ Kept well informed and clear expectations
concerns about noise, disruption and/or set about the likely impacts

expectations impacted by disruption e Traffic management teams on site for

duration of project

e Sub-contractors understand importance of
courteous engagement

e |Issues escalated to communications team
where appropriate

e Ensure HCC kept informed about any issues
and how they’re being managed

Frustrated business/tenants/property e Early engagement with local media to
owners/public complain to media enable contact channels to be established

Affected property owners are unaware | e Engage with affected property owners and

of changes affecting access to or tenants to explain the risks and how they

possible damage to their properties. are managed.

¢ Involve council officers to explain policy
regarding compensation, and support
mitigation measures.

e Ensure communications have been received

and understood.




Concern about traffic impacts and
parking

Engage with key local stakeholders to help
plan access points and timing of activity to
anticipate busy times and potential
congestion.

Keep in touch about key events — e.g. tangi,
weddings, festivals and possible changes to
traffic routines.

Early notification of the impacts and
alternatives. Clear direction to website /
further information sites. All complaints /
gueries to be handled centrally so learning
is shared, and customers can self-direct /
answer. Use full suite of notification tools —
Signs, fence mesh with contact/ info site
details, VMS boards, newspaper
advertising, local networks

Loss of co-ordination with wider
Riverlink projects

Partner with RiverLink Communications
Team to develop and implement a joint
strategy

Measurement

Stakeholder feedback
Community feedback
Social media metrics
Media interest
Customer satisfaction

Tactics and timing

TBC once delivery strategy has been confirmed
Activity

Timing

Responsible
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