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Memorandum 
To Ewen Robertson, Andrea Millar, Ara Poutama Department of Corrections 

Copy Leon Langton  

From James Reddish 

Office Auckland 

Date 30 October 2020 

File/Ref   

Subject Engineering Assessment of the “Hybrid/Co-Design” Options presented in the 
mātauranga Māori review for Whanganui Prison 

  

Purpose 

WSP have been requested by Ara Poutama Aotearoa / Department of Corrections to undertake 
an engineering assessment of the “hybrid/co-design” alternative identified in the report 
Whanganui Prison mātauranga Māori Report (WSP, 8th October 2020). 

 
Mātauranga Māori report option 

It is understood the content of the mātauranga Māori report is a summary of the views and 
feedback of Te Rūnanga o Tupoho, Ngāti Tumango and Ngā Wairiki/Ngāti Apa (‘iwi’), as provided 
to WSP, to input into the cultural values assessment (CVA) for each respective iwi for the 
Whanganui Prison Stormwater discharge consent application by Ara Poutama – Department of 
Corrections. 

The mātauranga Māori report recommended that the stormwater discharge solution for the site 
be a “hybrid/co-design” option developed with Iwi. The hybrid option explained in the hui 
meeting notes from 24 September 2020 as “a combination of swales, rain gardens, storage, 
stormwater reuse, permeable paved areas, black box, vegetated swale to the Kaitoke Stream” 

Through discussion with Iwi, T. Fisher (email 27/10/20) has confirmed the “hybrid/co-design” 
option is: 

1. “a combination of swales, rain gardens, storage, stormwater reuse, permeable paved 
areas, black box1” -  maximising water sensitive design on site for treatment and reducing 
volume of stormwater; 
 

2. “vegetated swale to the Kaitoke Stream” - Iwi have expressed the hope that the water 
sensitive design approaches will reduce the stormwater volumes and the size of the 
channel, and as a result it could be smaller and more green/natural (e.g. meandering 
stream-like channel not concrete). 

 
1 I am not familiar with a device called a “black box” and cannot find any information online on 
what it might be. I have considered the engineering feasibility of the “water sensitive design” 
measures stated, and those I am familiar with. 
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My review consists of: 

1. The engineering feasibility of maximising water sensitive design on site; 

2. The engineering feasibility of a vegetated swale to the Kaitoke Stream. 

Scope 
 
This engineering assessment has been informed by the available information, and through my 
experience in the planning and design of stormwater management over the last 20 years. No 
independent investigations or analysis has been undertaken. 

The engineering feasibility has considered: 

1. Do site constraints restrict the use of the “hybrid/co-design” feature? 
2. Is it reasonably practical to implement the “hybrid/co-design” feature? 
3. Will implementation of the “hybrid/co-design” feature materially change the outcome 

for the Lakes (i.e. the water quality or volume discharge)?  
 

Although the scope is not to review the BPO report assessment, review of these options is 
necessary in considering the “hybrid/co-design” option. I have used information contained within 
the available information to inform my review. I am relying on the accuracy of the data contained 
within this provided information. 

 

Available Information 

The following information has been used to inform this review. It is understood there are further 
reports available, as identified in T. Fisher Statement of Evidence. These have not been viewed, 
however based on the purpose of the review, are not considered essential at this stage. 

1. Whanganui Prison Mātauranga Māori Report (WSP, 8th October 2020) (“Mātauranga 
Māori report”). 

2. Whanganui Prison Stormwater Management Best Practicable Option (Tonkin & Taylor, 
March 2020) (“BPO report”) 

3. Memo from Tim Fisher, Simon Aiken to Te Runanga o Tupoho and Ara Poutama ‘Review 
of Alternative options in Mātauranga Māori Report’ (Tonkin and Taylor, 8th October 2020) 
(“Memo from T. Fisher, S. Aiken”). 

4. Statement of Evidence of Dr Timothy Simon Richmond Fisher for Ara Poutama Aoteoroa 
– Department of Corrections (Stormwater Engineering), Application Number 106739 
(Draft supplied 16 October 2020). (“T. Fisher Statement of Evidence”) 

5. Statement of Evidence of Reti David Ross Pearse on behalf of Ara Poutama Aoteoroa – 
(Department Evidence), Application Number 106739 (Draft suppied 21 October 2020) (“R. 
Pearse Statement of Evidence”) 

6. Whanganui Stormwater Improvements, presentation, Simon Aiken (Tonkin & Taylor) (“S. 
Aiken presentation”). 

7. Hui, August 2020 presentation (Tonkin & Taylor) (“Hui presentation”). 

8. Stormwater Management Plan: Whanganui Prison Version 3.3 (Downer, October 2020). 
(“Stormwater Management Plan”) 

9. Meeting with T. Fisher, S.Aiken (Tonkin & Taylor) on 22nd October 2020 (“22nd October 
Meeting”). 

10. Hui high level summary 24 September 2020 by Andrea Millar (“Hui meeting notes”). 



 

 3 

11. Email from T. Fisher (Tonkin & Taylor) on 27th October 2020 confirmed “hybrid/co-design 
option” (“Email from T. Fisher”). 

 

1. The engineering feasibility of maximising water sensitive design on site 

In the BPO report water re-use (Option 17) and water sensitive design/low impact design (Option 
18) appear to be predicated on the basis that they are applied to the site as a whole. The BPO 
report has not considered whether there are parts of the site where different approaches could 
be applied, in combination with other options. The BPO report ruled these options out due to 
prison operational requirements and high groundwater.  

The following is review of common water sensitive design devices and my assessment of their 
engineering feasibility, informed by the available information. 

Greywater recycling and rainwater harvesting 

I am reliant on the limited information provided on the prison operation as a limitation, however 
retrofitting this type of infrastructure to any existing large buildings can be extremely costly and 
complicated. Based on the information provided I do not consider comprehensive application of 
re-use/greywater systems to be reasonably practical.  

The Memo from T. Fisher and S. Aiken noted: 

The prison does propose to explore some rainwater harvesting to maximise this resource 
but note that it is an additional 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. 
 

Prison operational constraints restrict the comprehensive application of rainwater harvesting, 
however do not appear to limit the use of rainwater harvesting for the nursery and concrete plant 
roof. I agree the option to include rainwater harvesting at these locations should be investigated 
further to determine whether it is reasonably practical to do so. This will not remove the need for 
off-site discharge and not change the peak discharge, but could provide “storage” and some 
reduction in runoff volume, as identified by Iwi in their “hybrid/co-design option”. 

Bioretention devices (e.g. rain gardens and bioretention swales) 

Rain gardens and bioretention swales are not appropriate due to site groundwater levels. I also 
acknowledge the prison is a unique environment, and accept the advice in the 22nd October 
Meeting that vegetated devices are impractical in the secure areas of the prison.  

Permeable pavement 

I understand block-style permeable pavement are a safety/security issue for the prison. Parts of 
the site may be appropriate for applying porous concrete as pervious pavement, and this would 
provide some volume reduction on site. Pervious paving treats stormwater runoff through 
filtration in the below ground aggregate and soils. Given the sensitivity of the receiving 
environment, and proximity of the groundwater there is a risk that insufficient treatment will be 
achieved. Pretreatment would be required in areas where contaminants are generated (e.g. 
carparks), which I do not consider reasonably practical. I do not consider it appropriate as a 
treatment solution on-site, and it would not replace the need for downstream treatment. I also 
do not consider it reasonably practical to replace well-functioning hardstanding areas with new 
permeable pavement for the limited benefit provided.  
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Vegetated swales 

I have reviewed whether vegetated swales could be applied outside of the secure area for the 
carpark and/or private roads as part of a “hybrid option”. Groundwater levels in the carparks have 
been recorded at 1.03-1.13m below ground level (Figure 6 in the Memo from T. Fisher, S. Aiken). 
Where there is less than 1m to groundwater, swales can be constructed with an impermeable 
liner. These swales would likely have to be grassed, rather than planted if lined and would have 
negligible infiltration. An underdrain could not be used due to the high groundwater. Vegetated 
swales would have negligible benefit on peak flow and volume reduction to the Lakes. They could 
provide some additional water quality treatment, however would not remove the need for a 
downstream treatment device. Further design investigation would be required to confirm 
whether they are suitable for the site conditions. Given the restricted benefit swales would 
provide to the Lakes, and the existing functional stormwater conveyance system on site, I do not 
consider it reasonably practical to implement vegetated swales.     

Wetland and ponds 

I note that although a wetland was considered an appropriate treatment option, it has been 
dismissed due to land ownership constraints. I consider the treatment function and therefore 
discharge water quality is likely to be challenging to control and monitor due to the connection 
of the wetland with the high nutrient groundwater. I consider the site constraints to restrict the 
use of this device. 

Green (living) roofs 

Retrofitting green roofs to existing buildings can be very costly and complicated as it commonly 
require additional structural support to also be included. I do not consider this option to be 
reasonably practical. 

‘At source’ operational controls 

The stormwater management plan identifies a number of existing controls to minimise 
contaminants entering into the stormwater network. These ‘at source’ operational controls 
represent good site management practice that will contribute to water quality outcomes if 
rigorously applied. Although these controls have not been referenced in the BPO report, the 
Memo from T. Fisher and S. Aiken identify they form part of the proposed option. These controls 
can also benefit the operational costs for the downstream treatment device. These practices 
could form part of a “hybrid/co-design” option. 

“Daylighting” existing pipes 

The BPO report identifies a “green outfall”. The Memo from T. Fisher and S. Aiken identifies that 
this is for “polishing and energy dissipation”. At the 22nd October Meeting I was advised this would 
involve setting back the outlet structure, daylighting a section of the pipe, including energy 
dissipation features and planting. I consider this a good example of “water sensitive design”, 
however it is unlikely to materially benefit water quality. 

 

2. The engineering feasibility of a vegetated swale to the Kaitoke Stream 

Figure 5 in the mātauranga Māori report shows the topographical catchment area for the lakes, 
which include the prison. Although the site topography is expected to have changed with 
construction of the prison, it is likely that the majority of the prison site (pre development) 
naturally drained towards the lakes. Figure 8 in the mātauranga Māori report indicates a similar 
flow direction for groundwater. At the 22nd October Meeting, Tonkin & Taylor advised the below 
ground stormwater infrastructure at the prison has a capacity of approximately 20% annual 
exceedance probability (AEP, 1 in 5 year annual reoccurrence interval) storm event. Rainfall events 
that exceed this capacity will follow the natural topography (overland flow), discharging to the 
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lakes. Stormwater collection and conveyance infrastructure has a finite capacity therefore I do 
not consider prevention of all stormwater discharge to the lake to be practical.  

The BPO report indicates discharge to the Kaitoke Stream downstream of Lake Wiritoa via an 
open channel is “feasible”. However preventing the channel intercepting “groundwater flowing 
to Lake Whiritoa changing the water balance” (Memo T. Fisher and S.Aiken) represents a 
significant risk. This would require significant engineering intervention to prevent groundwater 
ingress, such as a concrete-lined structure. A barrier to groundwater flow has the potential to 
effect groundwater levels within the prison site as well as in the lake. Based on the information 
provided to date, this option has the potential to result in a negative impact on the lake 
environment. I consider it unlikely that a smaller channel would substantially change this 
potential risk.  

The parameters applied for a vegetated open channel as set out in Memo T. Fisher and S. Aiken 
are reasonable best practice for a vegetated swale. Although the BPO report and Memo from T. 
Fisher and S. Aiken do not provide details on the channel invert levels, I consider it reasonable to 
assume the invert levels (upstream and downstream end of the channel) remain the same 
regardless of channel size. In a scenario where channel has no base width (i.e. is triangular rather 
than trapezoidal), the top width would be 32m (refer sketch provided in the Memo from T. Fisher 
and S. Aiken). I understand the available land width is 20m. 

Applying this concept would therefore require purchase of land outside the control of The Crown. 
My experience is this can be a significant barrier to implementation. A steep-sided open channel 
could be accommodated within the land available. As referenced above, this would likely be an 
engineered (e.g. concrete) lined structure, not a vegetated swale.  

I do not consider a vegetated swale to be a reasonably practical option due to the potential 
significant risk of interface with the groundwater. I agree with the Memo from T. Fisher and 
S.Aiken that a vegetated swale also could not fit within the land owned by the Crown, regardless 
of the reduction in flow. 

 

Summary 

• The purpose of this memo has been to undertake an engineering assessment of the 
hybrid/codesign option suggest in the mātauranga Māori report, and as described hui 
meeting notes from 24 September 2020. It has considered whether the “hybrid/co-design” 
features could be applied, whether it is reasonably practicable to do so, and whether they 
would benefit the Lakes (water quality and volume). 

• Site conditions mean some of the “hybrid/co-design” features could be accommodated on 
site – such as pervious pavement (porous concrete), vegetated swales, rainwater harvesting, 
as well as daylighting the outfall (green outfall). Given the existing infrastructure on site I do 
not consider it reasonably practical to replace or amend the existing functioning 
infrastructure and retrofit pervious pavement and vegetated swales given the likely limited 
benefit to the Lakes.  

• Rainwater harvesting could be considered for the nursery and concrete plant, which may 
provide some benefit to the prison and result in some reduction in runoff volume. Further 
investigation will be required to confirm whether it is reasonably practical to do so. 

• A “green outfall” represents a good example of a low impact/water sensitive design feature. 
The pipe outlet could be daylit as far as reasonably practicable as part of a “hybrid/co-design” 
option.  

• On balance I consider these water sensitive design approaches are unlikely to remove the 
need for a downstream treatment device, or discharge to the lakes.  
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• I do not consider prevention of the entire discharge to the lakes as reasonably practical from 
an engineering perspective. Based on the information provided, the proposed “hybrid/co-
design” option of a vegetated swale could not fit within the land controlled by The Crown and 
potentially introduces additional risks which I agree could have a negative impact on the lake. 
This option has a low likelihood of success – a material consideration in the RMA (1991) 
definition of “best practicable option”.  


