
 

Memo 

To: 
Te Runanga o Tupoho and Ara 
Poutama  Job No: 

1003449.2000 

From: Tim Fisher; Simon Aiken T+T Date: 8th October 2020 

cc: Troy Brockbank, WSP 

Subject: Review of alterative options in Mātauranga Māori report 

  
 

1 Introduction 

At the hui (25 September 2020) I was asked to review the alternative options in the draft Whanganui 
Prison Mātauranga Māori report by Troy Brockbank of WSP in advance of the next hui (6 October 
2020) to share our understanding of the site from previous work that has been done, especially the 
BPO assessment.  

T+T has supported WSP/Troy Brockbank with several briefings and collaborated on a presentation to 
the hui on 20 August 2020 (attached).  T+T has not been involved in the preparation of the draft 
Whanganui Prison Mātauranga Māori report. 

The alternative options in the draft Mātauranga Māori report are not yet developed and are only 
listed as follows (figure 1).  

 

Figure 1: Alternative Options (WSP draft Whanganui Prison Mātauranga Māori report) 
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There are no details on these options, so I have provided commentary on what has been previously 
done to evaluate these options in the BPO assessment, and the discussions between  T+T and WSP 
to help WSP understand the findings in the BPO assessment. 

The BPO assessment considered a wider range of criteria: water quality, ecological impacts, 
engineering feasibility, land ownership, prison operational requirements and ease of consenting.  
The cultural aspects for the various options were deliberately not assessed as this is best done by 
tangata whenua. 

2 Commentary on alternative options 

2.1 Channel to Wiritoa Outlet Channel (MM report Section 3.3.1) 

This option discharges stormwater to the Lake Wiritoa Outlet Channel, thereby avoiding discharge of 
any stormwater to Lake Pauri or Lake Wiritoa (figure 2). This option has been discussed extensively 
as part of the BPO report and further assessment was undertaken with WSP to re-assess this option, 
refer to figure below and attached presentation 20 August 2020.  

 

Figure 2: Channel to Wiritoa Outlet alignment 

The importance of the mauri of the lakes is fully acknowledged and as such the merits of diverting 
the stormwater past the lakes are recognised. Nonetheless, the BPO report documented the 
multiple challenges associated with this option, which were re-assessed and presented at the hui on 
20 August 2020.  

In summary these are were: 

• Physical constraints 

o Channel does not fit within the 20m width of the Crown land corridor unless 
structures are used to steepen up the slopes, refer to diagram below from 
presentation 20 August 2020 
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o Loss of corridor for other utilities (WW and WS) and no space for access road. 

o Poor conditions for the construction of a suitably sized pipe to convey the flow due 
to insufficient depth to provide suitable cover of the pipe 

• Poor hydraulics 

o Very flat gradient at 0.13% which minimises hydraulic efficiency and is difficult to 
construct 

o Minimum flow velocity required by WDC 0.6m/s is not achieved (0.45m/s) which 
would cause long term maintenance problems, particularly for the piped option 

o Stagnant and nutrient enriched water (from groundwater inflow) leading to weed 
growth, further reducing channel effectiveness 

o Linear open drains not considered ‘good practice’ in 2020, due to maintenance, 
ecological and health and safety concerns 

o Difficult to achieve stormwater treatment without causing flooding upstream. 

• Downstream ecological impacts 

o Adverse effects to receiving stream come from a change to the hydrological regime 

o Downstream water quality will worsen due to interception of groundwater 
containing nutrients by inflow through banks and/or joints between concrete 
sections.  

• Interception of groundwater  

o Channel will intercept groundwater flowing to Lakes Whiritoa changing the water 
balance.  

o Potential to drain water from Lakes Whiritoa.  

• Ground conditions not favourable 

o Challenging ground conditions (sand and high groundwater) which introduces 
significant construction risks associated with groundwater management during 
construction, achieving design grades longitudinally and buoyancy effects on 
structures. 

o Permanent slopes need to be 4h:1v unless stabilised 

In the hui (25 September 2020) I was asked if the flows from the prison were reduced could the 
channel be made smaller.  The answer is not sufficiently to make the scheme more feasible, as only 
the base width would change, and the overall width is controlled more by the gradient from prison 
to stream, the resulting depth below ground and the ground conditions that flatten the side slopes. 
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2.2 Wetland (MM report Section 3.3.2a) 

This option has been discussed extensively as part of the BPO report and a concept was developed 
as part of this process, refer to image below (Figure 3). The wetland option has water quality and 
ecological benefits. It is achievable from an engineering point of view, although there are challenges 
from the soft soils and minimal hydraulic grade. Additionally, water quality of the wetland would be 
reduced due to inflow from nutrient enriched groundwater. This could be prevented with the 
addition of a non permeable liner, however this would introduce further complexity with managing 
buoyancy effects due to the elevated groundwater table. Despite its engineering feasibility and 
ecological benefits. These issues are likely (in addition to others) to be similar for other wetland 
locations. Whanganui District Council has indicated that the wetland option is not feasible due to 
landownership and existing recreation use.  

 

Figure 3: Concept wetland (prepared by Boffa Miskell) 

2.3 Infiltration (MM report Section 3.3.2b) 

Infiltration options were discussed extensively as part of the BPO report (see page 28, options 9; 10 
and 11) and were lower ranked options. We have also considered irrigation fields or infiltration 
ponds to the west or south of the Prison.  
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Figure 4: Irrigation and discharge to ground options.  

All options suffer from some similar core issues related to installation of ponds/tanks for storage at 
the end of the Prison stormwater network, pumping of stormwater, land ownership and high 
groundwater.  

The stormwater runoff volume that would be generated is large compared to lower irrigation 
application rates, which would result in a requirement for a large storage pond or tank.  

It is likely the pond/tank would need to be built at least 2m below the invert of the stormwater 
system, which would result in a base level at approximately 4 - 4.5m below the local ground level. 
The resulting pond will therefore be deep relative to surrounding ground. As well as having a large 
footprint. Furthermore, groundwater monitoring data from September 2020indicate groundwater 
levels are within 0.5 – 1.5m of the surrounding ground level. This shows that the proposed 
pond/tank would be well below the groundwater table, so ponds would be at risk of filling with 
groundwater and both pond/tanks would have buoyancy issues. 

2.4 Water Sensitive Design (MM report Section 3.3.3) 

The option to include water sensitive design was assessed in the BPO. Option 18 is for the capture 
and treatment of runoff within the Prison grounds using low impact design features such as 
permeable paving, green roofs, raingardens and swales. A high-level assessment identified the 
following disadvantages:  

• High risk for Prison operations; requires regular maintenance, may be vulnerable to 
vandalism; and 

• Filtration/infiltration devices may be impaired by the high groundwater. 

It is worth noting that any WSD option would require distributed devices (and any new associated 
stormwater network) across the prison complex (i.e. a treatment train) requiring specialist 
maintenance contracts within the secure perimeter. Further investigations have been done for this 
commentary. Raingardens are typically 1.1 – 1.5 metres deep, plus need 0.3m freeboard above 
groundwater, refer to typical detail below.  The use of raingardens in areas of shallow groundwater 
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are not typically recommended.  Groundwater monitoring data from August 2019 (figure 6) shows 
the depth to groundwater for each monitoring well. With the depth to groundwater generally less 
than 1.5m rain gardens are not considered feasible across the majority of the site. Site maintenance 
staff have documented groundwater breakout from the ground, e.g. south west corner near the 
fence line, validating the elevated groundwater levels observed from the monitoring network 

When biorentention devices are flooded by groundwater they are not able to perform for water 
quality treatment.  The groundwater drains through the underdrainage and overflow system into the 
stormwater network. The groundwater inflow with its associated nutrients would discharge from the 
stormwater network (presumably to the lakes as an alternative location has not yet been 
demonstrated to work). 

Figure 5: Typical raingarden design (GD01) 
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Figure 6: Peak groundwater levels (mbgl) 

Most water sensitive design devices ultimately still require discharge to a stormwater network, 
therefore the prison would still require a point of stormwater discharge. Additionally, it is unlikely 
that all runoff from the site (e.g. roads) would be captured and treated to an acceptable level 
through the devices, particularly considering the potential for groundwater ingress or contamination 
from unknown sources that has historically occurred. Therefore, it is likely that further treatment 
would be required at the downstream point of discharge from the prison. The following 
considerations are also notable regarding water sensitive design devices: 

• Bioretention swales can be a little shallower but will have similar groundwater issues. 

• Green roofs are not suitable as new buildings are not planned. 

• Permeable paving is an option for any new or re-surfacing work that is done in areas that have 
no demonstrated history of groundwater breakout and sufficient depth to groundwater to 
ensure the permeable pavement can operate as designed. 

2.5 Discharge to the forest south (MM report Section 3.3.4) 

This option was not considered in the BPO report due to the landowner constraints and significant 
fall/distance required to travel. This option has similar engineering constraints to a pipe to the 
stream below Lake Wiritoa. Long, deep pipes at a shallow grade for much of the alignment length 
would be required, we also note the presence of a natural gas pipeline crossing the proposed 
alignment, therefore it is expected to have a higher risk of complex constructability. Landowner 
approval and acquisition of easements provides no certainty of outcome. The environmental issues 
are unknown as there are evidence of wetlands and small dune lakes/ponds) on the adjoining 
private land. 
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2.6 Water reuse and grey water (MM report Section 3.3.5) 

There are water reuse opportunities to explore for the prison.  The key for this is having a use for the 
water.  Currently, groundwater provides a safe, relatively high-quality and convenient source of 
water for potable water and industries within the prison.  Water reuse devices require an overflow 
connection to the stormwater network and are generally limited to collecting runoff from roofs.  As 
such, water reuse would reduce the runoff from the site, but the prison would still require a 
stormwater network and discharge, and water quality treatment would be required for the 
remaining stormwater that was not captured in reuse.     

The prison does propose to explore some rainwater harvesting to maximise this resource but note 
that it is an addition cost as water systems sourced from groundwater already exist.  The lowest cost 
water collection and use is for nursery and concrete plants as the water use is high, retrofit costs are 
lower and the water does not require treatment. These options need to be developed further to 
optimise and understand any unforeseen limitations. 

There are options for the water use in prisoner accommodation, but the retrofit has significant 
disruption and capital costs.  Potable or even non-potable usage in prisoner accommodation would 
require harvesting of rainwater from roofs, collection to a central location for storage, treatment 
and redistribution, which are in combination a significant undertaking  

2.7 Hybrid option (MM report Section 3.3.6) 

We have no details to assess this option, but this is assumed to be stormwater treatment with 
discharge to the connecting channel (proposed option) or downstream channel (alternative option), 
supplemented by aspects of the water sensitive design and water reuse.  The pros and cons of these 
components have been described in previous sections. 

My assessment is that some water reuse and permeable paving (for new surfaces and re-surfacing) 
could be added to the proposed option, which would reduce stormwater water volumes (albeit in a 
minor way). 

3 Proposed option 

The proposed option that was supported by the BPO is as follows: 

• Management of higher risk activities such as concrete making and the nursery with specific 
controls, and monitoring and maintenance of the stormwater system, as detailed in the 
stormwater management plan 

• Continuing to use the existing catchpits to capture gross pollutants and coarse sediment 

• Stormwater conveyance in the re-lined pipe network that now excludes as far as practicable 
infiltration of groundwater with associated nutrient pollutants 

• Treatment by a proprietary stormwater filter to remove gross pollutants, sediment, 
nutrients and heavy metals 

• A green outfall channel for polishing and energy dissipation. 

The proposed option does not achieve the iwi objective of not discharging to the lake.  The Prison is 
in the catchment of the lake and we have found that the diversion of the stormwater elsewhere has 
too many challenges to overcome from hydraulics, pumping, groundwater, ground conditions, land 
ownership, potential new environmental impacts, etc. 

The proposed option does significantly improve the water quality over the historical discharge water 
quality by: 
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• Excluding the infiltration of groundwater with associated nutrient pollutants 

• Treatment by trapping and filtering the stormwater to remove to remove gross pollutants, 
sediment, nutrients and heavy metals. 

More information on the treatment performance has been developed and will be shared with iwi at 
the hui and in evidence. 

8-Oct-20 
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