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EXECUTIVE SUMMARY 

1 Ara Poutama Aotearoa / the Department of Corrections (the 

Department) is seeking to renew its permit for the discharge of 

stormwater from Whanganui Prison in Kaitoke, Whanganui.  This 

evidence relates to stormwater management including stormwater 

infrastructure at the prison.   

2 The prison stormwater network comprises typical stormwater assets, 

including catchpits, manholes, and pipes, that are configured in a very 

normal way. The stormwater network discharges to the modified 

channel that flows between lakes Pauri and Wiritoa, which is the closest 

water body and the natural discharge location. The stormwater network 

services areas of the prison that are low risk stormwater activities 

including low-use internal roads, yards, paths and building roofs.  The 

stormwater network also services areas outside of the prison including 

staff carparks, and the low-use Pauri Road.  

3 Mr Pearse states that safety and security are paramount at the Prison, 

and that the stormwater systems need to be simple, reliable, and not 

vulnerable to vandalism. This results in some additional operating 

requirements for security (e.g. stormwater grates are locked), robustness 

(e.g. stormwater systems need to be vandal-proof) and safety (e.g. not 

reducing sight-lines or be useable for hiding contraband or for use as 

weapons).  

4 The environmental setting places some additional constraints on the 

stormwater network. The flat site and surrounds mean the stormwater 

networks have flat gradients and become deeply buried. There is a high 

groundwater table across the site, which has caused infiltration into the 

stormwater network (recently remedied).   The receiving environment, 

Pauri and Wiritoa dune lakes are recognised as taonga to tangata whenua 

and are highly valued for recreation and amenity by the local 

community. Mr Cochrane and Mr Reynolds state that the prison 

stormwater runoff is a small contributor to the lakes (in terms of water 

quantity and quality) compared to the much larger surface and 
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groundwater catchments that are dominated in land use by farming 

activity; however it is the only “urban” point source discharge to the 

lakes.     

5 Subsequent to the Department applying for a discharge permit in June 

2013, the stormwater network at the prison was thoroughly investigated. 

While found overall to be in reasonable condition and fit-for-purpose, 

the pipe condition survey identified defects, such as cracks and open 

joints, and these alongside sub-soil drains were allowing for infiltration 

of shallow groundwater.  Concurrently it was found that the 

groundwater in the area is contaminated, with elevated levels of 

phosphorus and nitrogen.  The prison was therefore discharging, though 

not generating, contaminated groundwater.  The additional work also 

found that stormwater from the public Pauri Domain Road, adjoining the 

prison, was being discharged through the prison’s stormwater network. 

6 A comprehensive programme of remedial works within the prison was 

undertaken to: 

(a) remove debris and clean the stormwater network 

(b) repair breakages and improve marking signs 

(c) examine and remove any cross connections between the 

wastewater and stormwater pipes  

(d) re-line the underground pipe network to repair it and to 

exclude the inflow of nutrient-enriched groundwater 

(e) roof replacement and remediation (i.e. painting) to reduce 

zinc in the stormwater.  

7 Also, after the Department’s initial application for a discharge permit, 

further work has been done on the Best Practicable Option for the 

discharge of the prison’s stormwater.  A comprehensive range of 

alternative options was assessed by me, with further technical input from 

others on ecology and planning.  This assessment included consideration 
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of discharge to the outfall of Lake Wiritoa (conveyed by various means), 

discharge to land, and piping to various other more distant outfall 

locations.  The fundamental limitations of flat site, shallow groundwater, 

difficult ground conditions, limited space and the shallow hydraulic 

environment apply to all options, together with the need to ensure that 

the option accords with the security and operational restrictions of the 

prison, offers a durable, reliable and sustainable solution, and is 

acceptable environmentally and culturally.  

8 The best practicable option after weighing up all options is for the 

stormwater to be discharged to the modified channel that flows into 

wetlands that connect Lake Pauri and Lake Wiritoa in Kaitoke, 

Whanganui.   This option is the best practicable option due to 

engineering feasibility, land ownership and prison operation reasons, for 

water quality treatment and ease of consenting. I have reassessed 

alternative options as part of consultation with iwi, including the hybrid 

option proposed by iwi, but no realistic alternative has been found, 

although we have proposed limited rainwater harvesting. A second 

assessment by WSP on the hybrid option confirms my assessment.  

9 The proposed approach to stormwater management uses a stormwater 

treatment train that includes the following items: 

(a) Management of higher risk activities such as concrete making 

and the nursery operation with specific controls, and 

monitoring and maintenance of the stormwater system, as 

detailed in the stormwater management plan.  

(b) Rainwater harvesting from the concrete plant and nursery 

buildings (my recommendation to the Department that they 

have committed to investigating the feasibility). 

(c) Existing catchpits to capture gross pollutants and coarse 

sediment. 
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(d) Stormwater conveyance in the re-lined pipe network that now 

excludes infiltration of groundwater with associated nutrient 

pollutants. 

(e) Concrete manhole collars to manage buoyancy effects so 

subsoil drains can be sealed.  

(f) Treatment by a proprietary stormwater filter to remove gross 

pollutants, sediment, nutrients, and heavy metals. 

(g) A green outfall channel for polishing and energy dissipation 

(my to recommendation to the Department that they have 

committed to investigate, but subject to resource consent and 

landuser approvals).  

10 This approach represents best stormwater management practice 

considering the relatively low pollutant generating stormwater while 

being respectful of the highly valued receiving environment. 

11 The proposed two options for proprietary stormwater treatment devices 

are well tested in the treatment of stormwater and hold approvals, 

certifications & verifications for installation and treatment from the 

various regulatory bodies.  

  



 

Evidence of Timothy Fisher - FINAL(6682270.1).docx5 

INTRODUCTION 

Professional background 

12 My full name is Timothy Simon Richmond Fisher. 

13 I hold a Bachelor of Civil Engineering (1st Class Honours) and a 

Masters of Civil Engineering (Distinction) from the University of 

Canterbury conferred in 1994 and 1995 respectively.  I also hold a PhD 

in Civil Engineering (specialising in environmental hydraulics) from the 

University of British Columbia, Canada conferred in 2002. I have a 

Diploma in engineering management, am a Chartered Professional 

Engineering, Fellow of Engineering New Zealand, and the Vice 

President of Engineering New Zealand. 

14 I am employed at Tonkin & Taylor NZ Ltd (T+T) where I am a 

Technical Director for Water Engineering, and the Executive Leader for 

Engineering.  I have worked for T+T for 16 years. My previous 

experience was with Scott Wilson (UK), University of British Columbia 

(Canada) and Opus International Consultants. Overall, I have 25 years 

of experience in engineering research and consulting as a water 

engineer.  

15 I have extensive expertise in stormwater and flood management. I have 

assisted four Board of Inquiry hearings, plus multiple Environment 

Court, and council hearings where my involvement has been on water-

related aspects of project consents and plan changes. I work extensively 

on stormwater management for local government, Waka Kotahi - New 

Zealand Transport Agency (NZTA) and developers.  Recent projects 

that I have been involved with that demonstrate my expertise include: 

(a) Project Director of T+T projects for Auckland Council 

involving modelling catchments and mapping flood hazards, 

undertaking technical/policy development, and projects to 

design stormwater systems (2010-2020). 



 

Evidence of Timothy Fisher - FINAL(6682270.1).docx6 

(b) The Project Director and technical lead for the engineering 

aspects of work for the Earthquake Commission on flooding 

following the Canterbury earthquakes.  The Increased 

Flooding Vulnerability (IFV) project included developing 

policy (which was later confirmed by declaratory judgment at 

the High Court), building city-wide flood models, and 

assessing 120,000 properties in Christchurch (of which 

approximately 13,500 have potential IFV issues). (2012-

2015).   

(c) NZTA Stormwater Specification (P46), which is then used as 

the stormwater standard for Waka Kotahi – NZTA capital 

projects. 

(d) An expert witness to the Auckland Unitary Plan on 

stormwater/roading issues, and on stormwater aspects of 

major roading projects for Boards of Inquiry into the 

following projects:  

(i) Ara Tūhono – Pūhoi to Wellsford, SH1 (2012-

2014) 

(ii) Waterview Connection Project, SH20/16 (2008-

2010) 

(iii) Transmission Gully, SH1 (2011-2012). 

(e) Stormwater management planning for developments such as 

the Drury South Precinct (360ha), the Kiwi Property Drury 

Town Centre, the Auranga residential development, and the 

Auckland International Airport western and eastern 

catchments. 

Current application 

16 My evidence relates to the application by the Department of Corrections 

(the Department) for a permit to discharge stormwater from the 
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Whanganui Prison into the modified channel that flows into wetlands 

that connect Lake Pauri and Lake Wiritoa in Kaitoke, Whanganui.   

17 My evidence is given in support of the application and covers matters to 

do with stormwater engineering. I have been involved in this matter 

since 2016 when T+T took over as engineering advisor to the 

Department from MWH Global (now Stantec).  My involvement has 

been as Project Director for all T+T workstreams covering stormwater 

and groundwater, and as technical leader/reviewer for all stormwater 

aspects. I have been to site and inspected the existing stormwater 

infrastructure.  T+T staff under my supervision have been to site 

multiple times. I have also attended technical briefing hui by Zoom with 

Ngā Wairiki Ngāti Apa on 20 April 2020 and with Te Runanga o 

Tupoho on 4 May 2020; onsite with both iwi on 6 August 2020 and by 

Zoom with both iwi on 19 August 2020. Most recently I joined the hui 

of 24 September in part by phone, and the hui onsite on 6 October.  For 

the 19 August and 6 October hui I provided technical information on 

alternative options, which I have attached to my evidence. 

18 In preparing this statement of evidence I have considered the following 

documents: 

(a) MWH, Whanganui Stormwater Monitoring 2012-2013 – 

Assessment report 2013. 

(b) MWH, Whanganui Prison Stormwater consent - Further 

effects assessment 12 June 2014.  

(c) Assessment of Effects of wastewater disposal on groundwater 

levels and ground water quality. A report prepared for 

Spotless Facilities Services Limited, December 2014. 

(d) Whanganui Prison Stormwater Quality Mitigation Options. A 

report to Boffa Miskell, November 2015.  

(e) Cardno NZ, Whanganui Prison UpFlo Filter Review, 2018 
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(f) Gibb & Champion 2013. Opportunities to address water 

quality issues in lakes Wiritoa and Pauri. Prepared for 

Horizons Regional Council, June 2013. NIWA report 

HAM2013-053 and horizons report 2013/Ext1327. 

(g) Waters, Kelly, Doehring & Floerl 2019. Restoration planning 

for deep dune lakes: Data review and recommendations. 

Report prepared by Cawthron Institute for Horizons Regional 

Council Envirokink 1849-HZLC144. Report No. 3201 

(h) T+T 2016. Whanganui Prison Stormwater Assessment, 

September 2016. Report prepared for the Department. 

(i) Horizons Technical Memo (Mr Logan Brown to Alex 

Gifford). Whanganui Prison Stormwater discharge to Lake 

Pauri and Wiritoa, 10 July 2018. 

(j) T+T 2018. Whanganui Prison Stormwater mitigation 

Recommendations. Rev 1, 6 March 2018. Report prepared for 

The Department.  

(k) T+T 2020. Whanganui Prison Stormwater Management, Best 

Practicable Option, Version 1, March 2020. Report prepared 

for the Department. 

Code of Conduct for Expert Witnesses 

19 I have read the Code of Conduct for expert witnesses contained in the 

Environment Court’s Practice Note 2014 and I have complied with the 

Code in preparing this evidence.  The evidence I am about to give is 

within my area of expertise and represents my best knowledge about this 

matter. I am relying on Dr Vaughan Keesing for matters relating to 

ecological effects, Mr Tony Reynolds for matters relating to 

groundwater and Mr Peter Cochrane for matters relating to water 

quality.  I rely on Mr Peter Hall for related planning matters, Mr Pearse 

and Mr Nind for matters to do with prison operations and other 

infrastructure works at the site, and Mr Coffin for consultation with 
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tangata whenua. I have not omitted to consider material facts known to 

me that might alter or detract from the opinions that I express. 

Scope of this evidence 

20 In my evidence I will discuss the following: 

(a) Whanganui prison in context of its natural environment 

(b) Whanganui Prison stormwater infrastructure including 

history, maintenance, and proposed improvements 

(c) Whanganui Prison stormwater Best Practical Options 

Assessment 

(d) Section 42A report 

(e) Consent conditions 

(f) Responses to submitters. 

WHANGANUI PRISON IN CONTEXT OF ITS NATURAL 
ENVIRONMENT 

Regional hydrology, geology, catchment, and hydrogeology 

21 Others provide detailed evidence in respect of the geology, catchment, 

and hydrogeology of the area where the prison is located (refer evidence 

of Mr Reynolds in particular).  I summarise key points below.  The 

coastal and lowland area of western Manawatu-Wanganui where the 

prison is located is one of the driest areas in the North Island. A triangle 

including roughly the area from Wanganui to Palmerston North to Levin 

receives less than 900 mm of rainfall per year. The variability of 

seasonal and annual rainfall over Manawatu-Wanganui is generally 

quite low. The prison is located near Lakes Pauri and Wiritoa, which are 

deep dune lakes, with a mean depth of approximately 6 m and maximum 

of 20 m.  These, like most lakes in the area, are dune lakes, meaning that 
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they sit on highly permeable sand deposits. This is consistent with the 

underlying soils of the land surrounding the prison and extending to the 

coast. As a result, there is high infiltration potential within the catchment 

and lakes have minimal outflows to the coast.   

22 The surface water catchments for Lakes Pauri and Wiritoa are 382 ha 

and 696 ha1 respectively, and 1078 ha in total, refer to Figure 1.  These 

catchments include Whanganui Prison (approximately 26 ha or 2.4%), 

but are dominated by farming activity including cropland, as well as 

forestry.  Refer to Photos 1 and 2 of farming activity at the inlet to Lake 

Pauri.  

23 Under the prison (and in the area around it) the groundwater table is 

high and unconfined.  Beneath the shallow groundwater there is a deeper 

confined aquifer.  Importantly, as detailed by Mr Reynolds, the shallow 

groundwater flows from east-south-east towards west-north-west, 

turning towards north-west and north near the western and northern 

boundaries of the prison complex toward Lakes Pauri and Wiritoa.  The 

depth to the base of the shallow groundwater is approximately 25m, 

whereas Lake Pauri is 15m maximum depth and Lake Wiritoa is 20.5m 

maximum depth. The groundwater has been found to be contaminated 

by activities occurring upgradient from the site i.e. outside of the prison 

footprint.     

 

1 Retrieved from lakes.takiwa.co based on FENZ data 
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Figure 1: Surface water catchments for Lakes Pauri and Wiritoa 

 

Photo 1:  Inlet to Lake Pauri looking upstream from Pauri Road 
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Photo 2:  Cropping field at inlet to Lake Pauri looking downstream from 
Pauri Road.  The channel is at base of slope below road. 

Stormwater discharge route and receiving environment 

24 Dr Keesing provides detailed evidence about the nature and condition of 

the receiving environment for the prison’s stormwater.  With reference 

to his evidence, in summary: 

(a) The prison’s stormwater network discharges via two pipes 

into a pool in a modified channel connecting Lake Pauri to 

Lake Wiritoa, refer to Photo 3.  The pool has formed 

upstream of a culvert under an access track.  Downstream of 

the culvert, the water is conveyed along a modified channel 

into wetlands.   
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Photo 3:  Prison outfalls to modified channel connecting Lake Pauri to Lake 
Wiritoa. 

(b) The western wetland area (called the ‘willow wetland’) leads 

to Lake Wiritoa.  The willow wetland is approximately 1 ha 

and has formed in this shallow sediment deposition zone.  It is 

characterised by exotic flora and is a robust and tolerant 

environment.  I note that Dr Keesing and Mr Cochrane have 

undertaken two rounds of sampling of the sediment during 

2019/2020, and have concluded that contaminants potentially 

associated with the prison stormwater do not appear to have 

accumulated in this area to levels which would trigger 

ecological concern.  

(c) Water from the wetland flows through the Raupo-fringed lake 

edge and into the open water of Lake Wiritoa.  

(d) Lake Wiritoa, like many of the other dune lakes in the area, 

has poor quality water and is often super eutrophic2.  It is in 

poor ecological condition, is dominated by exotics and has 

 

2 Super eutrophic means a trophic level of 5-6 based on very high levels of algal biomass, 
total phosphorus and total nitrogen, and very low visual clarity.  



 

Evidence of Timothy Fisher - FINAL(6682270.1).docx14 

very low indigenous biodiversity value. Decades of nutrient 

accrual from land use in the catchment, dominance by 

macrophyte weeds and a long retention period (with very 

limited flushing of material from the lake) means that internal 

nutrient cycling dominates the condition of the lake; external 

nutrient inputs are now only a minor factor, refer to Dr 

Keesing’s evidence for more information.  

WHANGANUI PRISON STORMWATER INFRASTRUCTURE 

Current infrastructure 

25 The Whanganui Prison is some 250m to the south of Lake Pauri.  It has 

been on this site since 1978 and has been modified as needs have 

changed.  It now comprises multiple low-rise buildings both inside and 

outside a secure perimeter fence.  The buildings are separated by paved 

and grassed areas. In addition to administration and accommodation, the 

prison has facilities for training and employment within the secure 

perimeter fence. Mr Pearse provides an overview of the history of the 

prison and its physical development in his evidence. 

26 In terms of training and employment facilities, the prison has: 

(a) a horticultural nursery  

(b) a pre-cast concrete yard for the production of pre-cast 

concrete products (eg. water tanks) 

(c) a joinery workshop for the processing3 of timber products 

(eg. furniture and joinery)  

(d) kitchen and laundry industries. 

 

3 No timber treatment occurs on site. 
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27 The stormwater infrastructure was developed incrementally with the 

prison and collects and conveys runoff from the majority of hard 

surfaces within and including the perimeter fence.  The stormwater 

network catchment area is approximately 26ha. 

28 The exceptions are the southern section of the perimeter road, which 

drains to unsealed areas along the fence line and the nursery facility and 

concrete plant that are managed separately with discharges via soaking 

to ground, refer to Figure 2. The nursery facility has a local stormwater 

network that collects stormwater to a soakpit.  The concrete plant has 

sumps for concrete derived sediments and washwater, which are 

emptied offsite.  Runoff from the yard area is discharged into a grass 

field where it soaks to ground. The concrete plant building roof connects 

back to the main stormwater network.  

29 The prison stormwater drainage network has capacity for approximately 

the five-year ARI4 rainfall event. The stormwater network is generally 

flat, relatively deep, and located below the groundwater table in many 

areas.   

 

4 Average Recurrence Interval or Average Return Interval is the average time between 
rainfall events which exceed a certain magnitude 
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Figure 2: Whanganui Prison: Stormwater network and catchments (Source: 
MWH, 2015) 

APPLICATION FOR A DISCHARGE PERMIT AND STORMWATER 
INFRASTRUCTURE 

30 The 2013 application for a discharge permit for the prison’s stormwater 

is for the discharge to be at a maximum rate of approximately 550 l/s to 

the modified channel, through the willow wetland, which flow then to 

Lake Wiritoa.  Following lodgement, an updated AEE was submitted in 

April 2018 which included further stormwater sampling results, updates 

on further mitigation work done on site and proposed a proprietary filter 

to provide treatment of stormwater.  Mr Hall discusses the application 

and subsequent updated AEE in his planning evidence.   

31 The maximum discharge of 550 l/s is based on assessments by MWH as 

part of the initial assessment that indicated that this was the maximum 

discharge capacity of the two 600 diameter pipes. T+T’s assessments 

concur with this and have determined that the Prison stormwater 

network has an estimated capacity of conveyance of the 5-10 year ARI 

rainfall event.  
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32 Since the original application was made, the prison’s stormwater 

network has been surveyed and had extensive maintenance work done 

on it.  There has also been maintenance work on the prison’s roofing and 

other infrastructure.  This work has improved the quality of the 

stormwater discharged.   

33 My evidence in the following section focuses on the work done on the 

stormwater network.  I will then comment on the stormwater 

management system that is now proposed for the prison (including 

comment on the filter proposed in the initial application). 

34 Mr Pearse, Mr Nind, and Mr Cochrane respectively provide evidence on 

the other maintenance work, and on the quality of the stormwater 

discharged from the site. 

Investigations and maintenance of the stormwater network 

35 Investigations by T+T into the prison’s stormwater network were 

undertaken in 2017-2018 by visual inspections and water quality 

sampling/testing.  Those led to follow-up CCTV inspections that 

identified cross-connections between wastewater and stormwater pipes 

that were subsequently fixed.  Also, groundwater inflow from catchment 

1 was identified and stopped.  The T+T investigations also strongly 

suspected more widespread groundwater infiltration as evidenced by 

water flows in the stormwater network during extended periods of dry 

weather, which contained phosphorus and nitrogen that was consistent 

with that found in groundwater. 

36 Intergroup Infrastructure Limited and Cardno New Zealand Limited 

surveyed over 6700 metres of stormwater network and 500 stormwater 

related assets at the prison in December 2018. This provided high-

quality and up-to-date information about the state of the network, 

maintenance issues, and options to improve its state. 

37 Intergroup found that, in general the pipe network was in average-to-

good structural condition and was suitable for the purpose of conveying 

stormwater.  That said, it also found evidence that shallow groundwater 
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was infiltrating into the network. This was in part due to connections of 

subsoil drains, and also due to defects in the network.  The following 

types of defects were found: 

(a) accumulation of debris 

(b) open joints 

(c) pipe barrel cracking 

(d) faulty lateral connections  

38 These defects are typical of an older stormwater network. At Whanganui 

Prison with the high groundwater levels, these subsoil drains and defects 

were sufficient to allow for infiltration of groundwater containing 

elevated concentrations of phosphorus, nitrogen and other contaminants. 

(I refer to the evidence Mr Reynolds has provided about the quality of 

the groundwater that was infiltrating the network and impacting on the 

quality of stormwater discharged from the prison site.) 

39 As a result, in December 2019 Intergroup Infrastructure Limited 

extensively rehabilitated the stormwater network.  This major 

programme of works cost $4.6 million dollars. 

40 The network was cleaned by water blasting and the following removed: 

(a) woody debris and root intrusions 

(b) accumulated sediment in pipes 

(c) accumulated sediment in manholes 

(d) miscellaneous trash and other debris. 

41 The cleaning programme was followed by repairs and maintenance work 

such as repairing broken pipes, re-marking stormwater drains with fish 

signs, and ensuring that contractors and those running offender 
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employment activities were well informed about stormwater quality 

issues.  

42 An extensive (2700 m and 72 lateral top hats) pipe re-lining process was 

undertaken between November 2019 and September 2020.  Tech Group 

Limited used cured-in-place-pipe (CIPP) technology to re-line and patch 

the stormwater network (refer Photo 4).  The work has rehabilitated the 

pipes to extend their life and to improve their performance especially by 

excluding the inflow of nutrient-enriched groundwater.  

 

Photo 4: Installed CIPP Re-liner 

43 As part of the re-lining work 10 subsoil drains discharging into 

stormwater manholes were sealed.  The subsoil drains were originally 

used to locally drain groundwater and prevent buoyancy driven uplift of 

manholes. The process involved excavating the manhole and 

constructing concrete ‘collars’ to resist buoyancy driven uplift of the 

manholes (refer Photo 5).  
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Photo 5: Manhole concrete collar installation 

44 Tech Group Limited confirmed by visual inspection that there was a 

significant reduction in flow through the stormwater network in dry 

weather as a result of the removal of subsoil drains. T+T undertook 

visual inspections during construction and can confirm this outcome. 

Tech Group Limited are undertaking a final reinspection during high 

winter groundwater condition in October/November 2020, which should 

identify and remediate any residual infiltration of groundwater into these 

manholes.  

45 Localised maintenance and improvements are ongoing, for example curb 

and channel repair to prevent sediment ingress into stormwater network 

(refer Photo 6 and 7). Also, this year, overflow of an exercise yard toilet 

to a stormwater grate was identified and mitigated with a bund 

surrounding the toilet for vacuum removal, thus preventing entry of 

wastewater into the stormwater systems (refer Photo 8 and 9). This 

approach is now being applied to other outdoor toilets at the prison. 
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Photo 6: Area requiring repair with lowered curb and bare earth, Te Moenga 
Block (9 July 2020) 

 

Photo 7: Repaired curb (temporary formwork still in place) and river cobbles 
to stabilised ground, Te Moenga Block (6 August 2020) 
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Photo 8: Exercise yard toilet prior to remediation with stormwater grate in 
foreground (April 2019) 

 

Photo 9: Exercise yard toilet with bund (July 2020) 

46 Work to replace or paint roofs was undertaken from 2013 – 2017 to 

reduce Zinc concentrations in the stormwater (refer Figure 3). 
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Figure 3: Status of roofs (2015) from MWH Stormwater Options report 2015+ 

Stormwater management system now proposed for the prison  

47 Later in my evidence I discuss the work done on identifying the best 

practicable option for the stormwater discharge.  This work is described 

in the Whanganui Prison Stormwater Management: Best Practicable 

Option report which was provided to Horizons as further information by 

the Department in June 2020.  Here I set out the engineering aspects of 

the proposed approach (Option 19 in the report), which have been 

further enhanced.   

48 The proposed approach to stormwater management uses a stormwater 

treatment train that includes the following items: 

(a) Onsite stormwater management detailed in the Stormwater 

Management Plan for the inspection, maintenance, and 

operation of the stormwater systems on the Whanganui Prison 

site, as well as operational controls for activities that are 

higher risk of contaminant generation. 
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(b) Rainwater harvesting from the concrete plant and nursery 

buildings (my recommendation to the Department that they 

have committed to investigating the feasibility). 

(c) Existing catchpits to capture gross pollutants and coarse 

sediment.  

(d) Stormwater conveyance in the re-lined pipe network that now 

excludes infiltration of groundwater with nutrient pollutants. 

(e) Treatment by a propriety filter to remove gross pollutants, 

sediment, heavy metals, and some nutrients. 

(f) A green outfall channel for polishing and energy dissipation 

(my recommendation to the Department that they have 

committed to investigate, but subject to resource consent and 

landuser approvals). 

49 The proposed stormwater management system will cost in the order of 

$10 million, based on the estimated cost (for Option 19) in the BPO 

report. This includes expenditure of $4.6 million dollars to date on 

rehabilitating the stormwater network. Much more work is required to 

confirm the budgets, but this is included in my evidence to indicate the 

quantum. My team have undertaken feasibility design, but not yet 

detailed design, which will focus on the device sizing, hydraulics, 

proprietary filter(s) configuration, ground conditions and temporary 

works for construction. The operation cost of the network will increase 

by $150,000-$250,000 each year mostly due to maintenance of the 

proprietary filters.   

Onsite stormwater management 

50 Downer as the facility management contractors have developed a 

Stormwater Management Plan (SMP), which is attached to this 

evidence.  The SMP identifies potential areas of contaminant generation, 

e.g. concrete plant, nursery, timber plant and joinery workshop, based on 

higher risk activities undertaken onsite. For each of these activities the 
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SMP details what stormwater controls are in place with support from an 

inspection and monitoring regime. Also spill response equipment is in 

place at higher risk areas. These source control measures are the first 

step in the treatment train. Elsewhere the activity is lower risk e.g. low 

traffic volumes and less controls are necessary, but inspection and 

monitoring regimes are still required.  

51 The SMP has review requirements for when updates are required and no 

less than every two years. It will be updated to include any requirements 

from the consent conditions as well as for the operation and maintenance 

requirements of the proprietary filter. 

52 In my opinion the SMP is a good one as it appropriately focusses on the 

higher risk activities with targeted source control measures. Stormwater 

management, as executed through the Stormwater Management Plan, 

will achieve more water quality improvement than any other aspect of 

the stormwater treatment train. Due to the nature of the Prison there are 

strong controls in place on prisoner activity. In addition to Downer there 

is professional facilities asset manager, so a high level of stormwater 

management can be achieved (compared to an uncontrolled urban 

situation).  

Rainwater harvesting 

53 Through consultation with iwi we have identified that rainwater 

harvesting has cultural value and is therefore worthwhile where feasible. 

We have proposed that the Department investigate harvesting rainwater 

from the concrete plant building and nursery buildings and reusing the 

water locally for non-potable applications at the concrete plant and 

nursery. For these industry training areas of the Prison there is high-

water demand and retrofit is feasible.  Only the concrete plant building 

(as opposed to the yard) is in the stormwater network currently. The 

Department has committed to investigating the feasibility of these 

options.  
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Catchpits 

54 The existing catchpits have grates that screen out coarse pollutants and 

some have sumps to trap coarse sediment. This prevents most larger 

particulates, floatable debris, and oil from entering the piped network, as 

such they are the second step in the treatment train.  

Proprietary filters 

55 Proprietary filters are designed to remove typical urban stormwater 

pollutants, including litter, coarse and fine sediment, associated metals 

and some nutrients.  They use a settlement chamber and media or 

membrane filtration to do this. There are advantages and disadvantages 

associated with each filtration process.  The proprietary filters are 

underground concrete vaults that contain filters which target 

contaminants in stormwater runoff and remove them. The technology is 

well-established and proven internationally and within New Zealand. 

These systems are a large investment and come with an ongoing 

specialist maintenance programme to clean settlement chamber and to 

clean/replace filters. The configuration of filter device is unique to the 

site hydrology and hydraulics, and therefore cannot be relocated to 

elsewhere onsite.  

56 A proprietary filter is recommended as part of the Best Practicable 

Option for treating the prison’s stormwater due to its reliability, 

supporting maintenance programme, and ability to fit within the space 

and hydraulic limitations of the prison site. 

57 Proprietary filters are well-established technology internationally and 

within New Zealand.  The preferred proprietary filters are Jellyfish Filter 

by Contech/Stormwater 360 and the Up-flo Filter by Hynds (refer 

Figure 4). The product brochures are included in attachment A to help 

the commissioners understand how they work and what they look like.   

58 I note that both devices hold approvals, certifications & verifications for 

installation and treatment from the following regulatory bodies 

including but not limited to: 



 

Evidence of Timothy Fisher - FINAL(6682270.1).docx27 

(a) Auckland Council Proprietary Device Approval 

(b) NJCAT - New Jersey Corporation for Advanced Technology 

(c) NJDEP - New Jersey Department of Environmental 

Protection (NJDEP) 

(d) Florida Department of Environmental Protection 

(e) Virginia Department of Environmental Quality 

(f) Georgia Technology Assessment Protocol 

(g) California Water Board 

(h) Washington State Technology Assessment Protocol - Ecology 

(TAPE) 

59 The proprietary filters will remove at least 75% of total suspended solids 

on a long-term average basis, which is a widely used treatment 

requirement5 that is used as the basis of most treatment device designs. 

It is the optimal level of treatment for the size and cost of the device. 

The proprietary filters also remove metals, nutrients, oil and grease, and 

bacteria associated with the sediment. The manufacturers published 

performance information for the Jellyfish and Up-Flo filters are shown 

in Table 1. Please refer to Mr Cochrane’s evidence for the removal rates 

assumed in his assessments as these are more conservative. 

 

 

5 Auckland Regional Council, Stormwater management devices: Design guidelines manual, 
TP10, May 2003 and the basis of Auckland Council, Stormwater Management Devices in 
the Auckland Region, GD01,December 2017. The choice of this objective is justified in 
Auckland Regional Council, Selection of Stormwater Treatment Volumes for Auckland, 
TP4. This study found that the removal of 75% TSS is at the marginal point of return for 
sediment removal versus device size, i.e. aiming for a higher degree of removal would 
require an undue increase in treatment device size and therefore cost. 
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Table 1: Manufacturer’s information about the performance of Jellyfish and Up-
Flo filters 

Pollutant of Concern % Removal6 

Jellyfish7 Up-flo8 

Total Trash 99% 99% 

Total Suspended Solids 
(TSS) 

89% 82% 

Total Phosphorus (TP) 59% 72% 

Total Nitrogen (TN) 51% 37% 

Total Copper (TCu) >50% 76% 

Total Zinc (TZn) >50% 83% 

 

60 It is noted by Cardno in its review of the proposed treatment device for 

Horizons Regional Council that “the precise performance of media 

filtration devices is difficult to predict as it is dependent upon the 

particle size distribution and specific gravity of the pollutant, in addition 

to the influent flow rate.”  I agree that treatment performance is variable 

for all treatment technologies due to the variability of the stormwater 

itself as the contaminant generation is always changing in the catchment 

with the frequency and size of rainfall events.   

61 Media filter devices perform as well or better than other treatment 

devices (e.g raingardens or swales) based on best management practise 

studies9 that use large, merged databases of performance data for 

treatment devices.   

 

6 Treatment rates are based on manufacturer testing and rates will vary for different sites 
based on flow and sediment particle size distribution and specific density, and the 
dissolve/undissolved proportions for other pollutants. Also because test environments are 
different the performance of the devices can not be directly compared. 
7 Contech Jellyfish Filter Stormwater Treatment based on TARP II Field Study – 2012 JF 
4-2-1 Configuration MRDC Floatables Testing – 2008 JF6-6-1 Configuration 
8 Provided by Bradley Tiller Hynds New Zealand Business Development Management  
9  WERF – International Stormwater BMP Database 2016 Summary Statistics 
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62 The design of the proprietary filters will be for removal of at least 75% 

TSS on a long-term average basis, which is done by treating the water 

quality flow rate (WQFR), which represents 80-90% of all annual 

stormwater runoff. There are several methods available to calculate the 

WQFR, T+T has been engaged by Corrections to prepare the 

hydrological basis for the final device sizing.  Due to the size of the 

prison catchment a significant number of filters will be required.   

63 The filters will be positioned ‘in-line’ so that stormwater flows directly 

enter the filter, meaning that the filters treat the ‘first flush’ of flows, 

which typically contain the most contaminants, as well as higher flows 

up to the WQFR. The stormwater network will have bypass pipes 

around the filter, so that flows greater than the WQFR are bypassed 

without treatment. The bypass is important for the operation of the filter, 

to prevent high flows from resuspending contaminants in the filters, and 

is also necessary to ensure there is sufficient flow capacity through the 

filters and bypass, so runoff can be drained away from the prison 

buildings.  

64 The configuration of the filters is expected to be in one of the two 

following locations: 

(a) Centralised placement of all filters immediately downstream 

of the prison complex in the road reserve; or 

(b) Strategic placement of multiple filter units within the prison 

grounds to treat sub-catchments separately. 
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Figure 4: Indicative design of a stormwater treatment device 

Green outfall 

65 A green outfall is a short length of channel between the pipe outfall and 

the receiving environment.  It is beneficial for dissipating flow energy 

and preventing erosion prior to the connecting channel, which is done 

with a rock apron.  Planting can also be included to further dissipate 

flow energy and polish the stormwater quality.  

66 I understand from Mr Hall that the green outfall will require resource 

consent and its inclusion must be subject to that process. The green 

outfall can fit within the drainage easement, but may impact on users of 

the reserve so discussions with the mountain bike club and Whanganui 

District Council will need to be undertaken. I would also like to see the 

green outfall co-designed with iwi. I recommend the green  outfall  and 

the  Department has committed to investigate it feasibility. 
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Summary 

67 I have given evidence above on the stormwater management and 

infrastructure that is proposed at the prison site. In my opinion, the 

stormwater management and proposed treatment for the Whanganui 

Prison appropriately manages stormwater quality and quality associated 

with the prison stormwater discharge. I consider the combination of the 

stormwater management plan and treatment train approach as best 

practice and the option to discharge to the modified channel connecting 

Lake Pauri and Lake Wiritoa best practical option for the reasons given 

in the next section, which recognise the constraints such as retrofit of an 

existing stormwater network, flat site with poor hydraulic gradients, 

sandy soils and high groundwater. 

ENGINEERING PERSPECTIVE ON THE ALTERNATIVE OPTIONS FOR 
THE DISCHARGE 

68 Determining the most appropriate approach to stormwater management 

for the prison complex has been challenging because of the reluctance 

by Horizons Regional Council and Iwi to accept discharges to the Lake 

Pauri and Wiritoa system.  The principal challenges are the flat site, 

shallow groundwater, limited space, physical isolation from alternative 

discharge locations, and the shallow hydraulic environment. These 

things limit the feasibility of draining the stormwater to locations other 

than the current outfall and limit the choice of stormwater management 

technologies that can effectively treat the runoff.  These challenges are 

exacerbated by the need to meet the operational requirements of the 

prison. 

69 It is also worthwhile to note that stormwater treatment technologies are 

designed for pollution such as gross pollutants, sediment and heavy 

metals that are generally found in urban settings or along roads.  They 

can also provide for some treatment of nutrients, but this is not their 

primary target as nutrients are a less common contaminant in urban/road 

settings.  
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70 The alternative options for the stormwater discharge have been 

examined several times by MWH and T+T. Most recently in 2019, the 

Department requested that T+T re-evaluate all the possible stormwater 

management options.  The brief was to consider as wide a range of 

options as possible and to assess them using a Best Practicable Options 

approach.  This work and a summary of previous studies is set out in the 

Whanganui Prison Stormwater Management: Best Practicable Option 

report [March 2020]. 

71 Six different discharge locations were considered as part of this 

assessment that were; coast, Whanganui River, Whangaehu River, 

stream downstream of Lake Wiritoa, land disposal in the neighbourhood 

of the Prison grounds and the channel connecting Lake Pauri to Lake 

Wiritoa. 

72 A “long list” of 19 potential stormwater management options was 

developed based on possible discharge locations, conveyance and 

treatment types.  A “critical flaw” approach was used to eliminate 

options, and less feasible versions of similar options were also not 

carried forward. 

73 The remaining options formed a “short list” of nine options that was 

evaluated using a multi criteria analysis (MCA). The MCA analysis was 

informed through a high level desktop study investigating the 

engineering feasibility, land ownership issues, prison operational 

concerns, water quality treatment levels and ease of consenting.  Capital 

and operational costs are an important consideration, but were excluded 

from the MCA as the Department did not want the cost to influence the 

BPO in this case.  Cultural implications are a critical consideration, but 

were also excluded from the MCA, because the brief for the CIA was to 

assess and rank the alternative options from a cultural perspective (refer 

to evidence of Mr Coffin). The MCA was not weighted so the five 

considerations are all considered equally. 

74 The MCA was undertaken with inputs on ecology (Dr Vaughan Keesing 

of Boffa Miskell), planning (Peter Hall) and engineering (Dr Tim Fisher 

of T+T), and  Prison operations (Mr Ewen Robertson of Department of 
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Corrections in consultation with Whanganui Prison staff).  The findings 

and main issues with the nine short list options were: 

(a) Option 1 (Outfall at coast gravity pipe with treatment) ranked 

5th equal. Option 8 (Discharge downstream of Lake Wiritoa 

using a pumped connection) ranked 5th equal. Option 10 

(irrigation to local forest: pond with pump) ranked 4th equal.  

These three options are assessed as likely to be unfeasible due 

to major engineering challenges. 

(b) The significant issues with Option 1 include the construction 

of a long pipeline through varying topography, challenging 

soil conditions, complex land ownership, shallow pipe grade, 

and an extremely complex outfall configuration necessary at 

the high energy coastline.  

(c) Option 8 is for a pumped rising main to discharge with 

treatment to the channel downstream of Lake Wiritoa. 

Treatment is provided by a proprietary filter. As the pumping 

rates are less than the inflow rates a very large underground 

storage tank is required. Based on a high pump rate (250l/s) 

the storage tank volume required is approximately 1,200m3 

and would need to be located downstream of the stormwater 

network10. The tank would also need to be installed deeper 

than the drainage network which corresponds to a base level 

approximately 4.5 - 5m below the ground level. The tank 

would be below groundwater levels which in the area of Pauri 

Road and the alignment of the stormwater network are 0.6 - 

1.1m below the surface. A tank of this size (2m high by 10m 

wide by 60m long) would be very challenging to construct 

due to the temporary work to secure the deep hole in soft 

ground and high groundwater, and the tank would need 

 

10 This storage tank volume is based on a Water Quality Flow Rate of 250 l/s and drainage 
network with capacity and overflow for the 10-year ARI rainfall event. 
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extensive anchors/piles to manage the soft ground and large 

buoyance effects.  

(d) Inflows that exceed the design capacity of the storage tank 

would either spill overland and discharge to lake in any event 

under gravity or surcharge the stormwater network upstream. 

This overflow discharge is inevitable because it is impossible 

and impractical to have a tank large enough for all events.  

Pumping of stormwater flows is not considered best practice 

because it is less reliable and more expensive in terms of 

capital and operation cost than gravity systems.  These 

reasons make pumping of stormwater not a sustainable 

solution and an option of last resort.   

(e) Option 10 comprises piping stormwater to a local tank or 

pond and pumping stormwater to either an elevated irrigation 

field or the local forest. This option would require 

construction of a storage tank/pond sized to accommodate the 

10 % AEP runoff volume. This storage device would retain 

runoff so that it may be pumped at a low rate to an infiltration 

field. The local pond or tank has the same challenges as 

option 8, including the need to still discharge overflow either 

overland or directly to the lakes.  The option is further 

compounded by shallow groundwater limiting the capacity to 

infiltrate stormwater to ground year-round (notably at times 

when it is most needed, when rainfall is the greatest).  

(f) Option 4 (Open channel to discharge downstream of Lake 

Wiritoa with no treatment) ranked 4th equal. Option 5 (Open 

channel discharge downstream of Lake Wiritoa with 

treatment) ranked 3rd.  That is, from an engineering 

perspective alone, they would be ‘feasible with significant 

engineering challenges, or will require new or untested 

approaches’. These options follow a long and narrow (20m 

wide) strip of crown land that is parallel to Lake Wiritoa 

between Pauri Road and Kaitoke Road. The main challenges 

with Options 4 and 5 are that the route passes through 
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undulating topography, and has an extremely shallow slope, 

soft and sandy soil and a high groundwater table.  These 

features mean that a lot of excavation would be required 

resulting in a deep channel with steep slopes which would be 

a safety hazard and difficult to cross.  For the open channel 

option, a trapezoidal open channel, 1.5 m wide at the base 

with batter slopes of 1V:4H has been adopted. This batter 

slope is required for the stability of vegetated sandy soil.  At 

the Prison boundary, with the depth to channel base set by the 

existing stormwater manhole invert (2.6 m depth) results in a 

22.3 m wide channel. The required depth of the channel along 

the alignment is expected to be up to 3.7 m at its deepest 

point, requiring a 31.1 m top width. This channel footprint 

uses the full width of the corridor with provision for a 

necessary access track and precludes all other uses such as 

future wastewater and water supply pipelines to municipal 

infrastructure.  The channel would also need to cross the 

Kaitoke Road Reserve while maintaining access to properties 

at the end of Kaitoke Road, which all require third party 

permission.  The channel gradient is exceptionally flat at 

0.13% slope, which is at the limit of constructable in the soft 

and sandy soils.  The shallow gradient would mean additional 

maintenance to remove sediment and weeds.  These channels 

would also intercept groundwater and divert these from Lake 

Wiritoa, and potential draw water from Lake Wiritoa with 

unknown effects.   

(g) Option 12 (Treatment filter and gravity outfall pipe to 

discharge to the channel connecting Lakes Wiritoa and Pauri) 

and option 16 (Enhanced wetland - proprietary filter 

discharging to wetland) ranked 2nd equal, and option 19 

(Upgrade stormwater network, treatment filter and gravity 

outfall pipe to discharge to the channel connecting Lakes 

Wiritoa and Pauri) ranked 1st.  That is, they would be 

‘feasible with engineering challenges’.  
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(h) The main challenges with Options 12, 16, and 19 are related 

to construction in the soft soils of the area and the high 

shallow groundwater table.  These are not, however, 

insurmountable, and easier to manage than the construction 

associated with other options such those ranked 5 above that 

involve ponds or tanks for storage, and those ranked 4 that 

have a longer distance before connecting downstream of Lake 

Wiritoa.  Option 16 may have additional challenges over 

Options 12 and 19 in respect of the hydraulic performance of 

the proprietary filter and the operation of the wetland in 

higher rainfall events. My understanding of the groundwater 

regime has improved since the BPO report was completed due 

to work done by Mr Reynolds. I now understand that 

diversion channels and wetlands will intercept groundwater, 

which will further impact their engineering and environmental 

feasibility, and add nutrients from the groundwater back into 

the treated stormwater prior to discharge. 

(i) Option 14 (Existing pipe (the status quo) scored well in that it 

is ‘straightforward’ but does not achieve the objective of 

improving the quality of the stormwater discharge. 

75 Taking all criteria into account, Option 19 to upgrade the stormwater 

network with proprietary treatment filter and discharge to channel 

connecting lakes Pauri and Wiritoa, is proposed as the best practicable 

option and is feasible from an engineering perspective.  

ASSESSMENT OF EFFECTS 

76 I refer to the evidence of Mr Cochrane on water quality and Dr Keesing 

for ecology.  

77 I consider that flooding will not be worsened by the Prison stormwater 

discharge for the reasons I set out below. Flooding of lakes Wiritoa and 

Pauri manifested as high lake levels causing nuisance/damage to lake 

users/properties is an existing issue that submitters have raised.  
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Flooding can be caused by a single event or from prolonged wet weather 

(typically in the winter). 

78 The catchment of the Prison is just 2.4% of the total catchment of the 

lakes system. The proposed Prison stormwater approach does not 

contribute new impervious area, increase the peak flow rate or increase 

the volume of stormwater discharge. Therefore, there will be no 

worsening of any downstream flooding from the stormwater discharge.  

79 The Prison stormwater runoff occurs rapidly (due to the impervious 

surfaces, connectivity through the stormwater network and proximity to 

the lakes), compared to the rural catchment that will contribute flows to 

the lakes later (due to pervious surfaces, lower connectivity and distance 

from the lakes).  For these reasons flood peak flows and water level due 

to an extreme rainfall event will be caused by the larger rural catchment 

and will not be impacted by the stormwater from the quicker 

responding, smaller local Prison catchment.  

80 The other flooding situation that arises is from prolonged wet weather 

where the limited drainage from the Lake Wiritoa outlet and connecting 

channel causes elevated lake and groundwater levels. The Prison does 

not worsen this situation as it is a small contributor to stormwater 

volumes.    

81 With regard to the connecting channel, the culvert within the crossing 

that crosses the modified channel connecting Lake Pauri to Lake Wiritoa 

is in disrepair and the lack of capacity in that channel (outside of the 

prison area/assets) is contributing to elevated water levels around the 

Lake Pauri margins.  Mr Hall includes in his evidence the comments 

from Whanganui Sailing Club who say that the previous driveway 

crossed the connecting channel as a ford (at the same location), and to 

reduce damage occurring to boards and trailers crossing the ford, the 

Sailing Club installed the culverts themselves in around 2005.  

82 There was once a drainage channel between Lake Pauri and Wiritoa 

(refer Photo 10), that was constructed circa 1960s to improve drainage 

and reduce flooding for baches surrounding Lake Pauri. The Channel 
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has over time become filled with sediment and vegetation, which has 

reduced the efficiency of the hydraulic connection (refer Photo 11) and 

the flooding issue has returned. 

 

Photo 10:  Connecting channel between Lake Pauri and Lake Wiritoa circa 
1962 

 

Photo 11:  Connecting channel between Lake Pauri and Lake Wiritoa August 
2020 
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CONSULATION WITH IWI  

83 I have been involved with hui with Ngati Apa Nga Wairiki and Te 

Runanga o Tupoho. Iwi have strongly expressed that the lakes are 

taonga and that the mauri of the lakes is impacted by the Prison 

stormwater discharge. Iwi want the stormwater to be discharged to an 

alternative location outside of the lake system. I have worked with 

mātauranga Māori expert Troy Brockbank to review the best practicable 

options and explore mātauranga Māori alternative approaches.  

84 This has been a very challenging area because I am very respectful of 

iwi as Kaitiaki of the lakes. However, the fundamentals of the drainage 

system and site constraints mean that alternative discharge locations 

have poor feasibility as set out in the Alternative Options section. 

85 In particular, with Troy Brockbank, we re-evaluated the option to bypass 

the lakes and discharge the stormwater runoff from Whanganui Prison to 

the stream downstream of Lake Wiritoa.  We agreed that this was very 

challenging for the reasons explained in paragraph 74(f). We also 

reconsidered options to discharge to ground and for water sensitive 

design options, but these are compromised by high groundwater. These 

findings were presented via a presentation to the hui on 19 August, 

which I have attached to my evidence. 

86 I re-assessed the stormwater options as part of consultation with iwi. 

Neither of these additional studies identified any suitable alternative 

option.  

87 All the other options considered have too many challenges to overcome 

from Prison operating requirements, hydraulics, pumping, groundwater, 

ground conditions, land ownership, potential new environmental 

impacts, etc.     

88 The CIAs and Mātauranga Māori report advocate for a hybrid/co-

designed solution, but in our work to-date with iwi and Troy Brockbank, 

a feasible hybrid option has not been found. From the hui I understand 

the hybrid option to consist of: 
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(a) Water sensitive design measures in the prison for water 

quality treatment and volume reduction.  These do not work 

due to the high groundwater table, impracticality of 

retrofitting and Prison operating requirements 

(safety/security), refer to technical memo to the hui on 24 

September appended to my evidence.  

(b) A natural type channel to divert the prison stormwater to the 

Kaitoki Stream (downstream of Lake Wiritoa). This will not 

work for the reasons given in paragraph 74(f). 

89 The Department asked WSP to undertake a second independent 

engineering assessment of the hybrid option. The WSP engineering 

assessment of the hybrid option confirmed my assessment and is 

attached to my evidence. 

90 From the iwi consultation we did identify that rainwater harvesting has 

some limited application. We have proposed to the Department that it 

further investigate the potential to harvest rainwater from the concrete 

plant building and nursery buildings and reuse the water locally for non-

potable applications at the concrete plant and nursery. In these 

situations, there is a high-water demand, and the retrofit is feasible.  The 

investigation will consider whether the retrofit is feasible due to the 

security and safety requirements of the Prison. Rainwater harvesting 

reduces volume only slightly, due to its limited application and the 

nursery buildings are outside the stormwater network but does not 

reduce peak flows as the rainwater harvesting systems overtop in 

extreme rainfall events. Nor does it improve water quality as the roof 

water collected is relatively clean.  

91 From an engineering perspective, the proposed stormwater management 

approach is best practice given the limitations/challenges that we are 

working with. The proposed treatment train achieves a high level of 

stormwater management/treatment that significantly improves the water 

quality of the discharge and manages it in catchment.  Other options 

considered have a much lower engineering feasibility and are less 

sustainable (capital and operating effort).    



 

Evidence of Timothy Fisher - FINAL(6682270.1).docx41 

SECTION 42A REPORTS  

92 The Council's 42A report notes that a number of submitters have raised 

the issue of flooding as a result of the discharge subject to this consent 

application.  It recommends an assessment of the stream’s flood carrying 

capacity would need to be undertaken and flows with and with the 

stormwater discharge would need to be assessed.  The Section 42A 

supplementary evidence repeats these concerns.  I have discussed the 

flooding concerns in my assessment of effects above. I consider that the 

flooding is not due to the Prison, so I do not consider the more detailed 

assessment to be necessary. 

CONSENT CONDITIONS 

93 I have contributed to the draft resource consent condition supplied by 

the Department to Horizons Regional Council on 22 October 2020 and 

support those. 

94 I have reviewed the draft resource consent condition proposed in the 

s42A Supplementary Evidence Appendix 2 Proposed Conditions v01 

(“s42A Conditions”), which has Regional Council proposed changes. I 

response to several proposed changes that are within my area of 

expertise below. 

95 New Condition A, the consent should authorise a maximum discharge of 

550l/s as per the resource consent application, not the 500l/s cited in the 

s42A Conditions. 

96 Condition 1 should reference the stormwater management system 

described in paragraph 48 as this the current proposal. 

97 New Condition B and C, requires a flow meter and telemetry 

instrumentation on the stormwater discharge line to measure stormwater 

volume discharge. I understand that this to measure compliance with the 

maximum discharge of 550l/s and might be used with water quality data 

to estimate contaminant loads from the Prison to the lake. Firstly it is not 

practical to fit flow measurement instrumentation to the outlet pipe due 
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to the size of the pipe, partially-full flow and variable water levels in the 

channel that can cause flow back into the pipe, all which make 

measurement very challenging. In practise a second flow meter would 

be required due to the double barrel discharge pipes. Furthermore, 

telemetry systems will be limited by poor mobile network coverage at 

the site, although radio options may exist. Flow measurement is not 

necessary as control over the maximum discharge of 550l/s can be 

achieved by design of the stormwater system to carry no more than this 

flow.  Flow measurement is also not necessary as calculation of 

contaminant loads, should this be needed, can be done using rainfall data 

as it has already been done by Mr Cochrane. Flow measurement of this 

kind is very unusual for a stormwater discharge and the condition is 

more like practice I have seen1112 for measure water abstraction for 

water resource management (e.g. stream or groundwater takes) where 

the flow metre is fitted into a full, pressure pipe situation, which is an 

easy installation.   

98 Condition 2, requires a Stormwater Management Plan, that I support.  

The additional condition 9.d.9 requires “Maintenance of the stormwater 

system including checking for deterioration such as cracks in the pipes 

which may results in groundwater infiltration to the system.” I support 

this recommendation but note that maintenance of the pipe network will 

only be necessary when future defects accumulate to a scale that makes 

the repair activity worthwhile. 

99 Condition 11, requires the proprietary filter stormwater device to be 

installed within 3 years, which has been changed in the s42A Conditions 

to 1 year.  My team have programmed the activities required to install 

the proprietary filter stormwater device, which will take up to 2 years. 

 

11 Horizons, Telemetry for water takes, 
https://www.planning.org.nz/Attachment?Action=Download&Attachment_id=753 
12 Horizons, What is telemetry, 
https://www.horizons.govt.nz/HRC/media/Media/Compliance/130609What-is-
telemetryupdated_1.pdf?ext=.pdf 
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Those activities are to plan, procure and construct the proprietary filter 

stormwater device, including additional construction focused resource 

consents and negotiations with Whanganui District Council regarding 

potential road reserve occupation. As there are risks with this 

programme, I recommend contingency be added to the programme and 

recommend 3 years as a practical time period for this condition. 

100 Condition 9, requires notification in the event of a hazardous substance 

spill to the Regional Council within 12 hours, which has been changed 

in the s42A Conditions to 1 hour.  I consider 12 hours is reasonable 

because there are some additional controls in place at the prison that 

include spill response equipment and procedures (refer to attached SMP) 

and the proposed proprietary filter than has a forebay as an interception 

area and filters that are a physical barrier to spills.   

RESPONSE TO MATTERS RAISED IN SUBMISSIONS 

Flooding (Sub 2 & 7) 

101 Submission numbers 2 (Whanganui Sailing Club) and 7 (Neil Campbell) 

raise matters regarding the concern of increased flooding at the point of 

discharge. I have addressed these matters earlier in my evidence where I 

state that the proposed stormwater treatment approach does not increase 

the flows from the prison including the peak flow rates.  The impervious 

areas are not changing nor is the majority of the stormwater network.  

Therefore there will be no worsening of downstream flooding.   

Hydrology (Sub 6, 7 & 11) 

102 Submission numbers 6, 7 and 11 raise matters of concern regarding 

hydrology. Submission 6 from Mr Duff raises concern regarding 

overflows in significant storm events from the concrete plant.  The 

runoff from the concrete plant is managed separately to the main 

stormwater system and the discharge via soakage to the ground.  

103 Submission 7 from Mr Campbell suggests that prior to the prison’s 

establishment, the land was porous and drained towards the sea. The 
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2013 NIWA report outlines catchment boundaries and confirms that the 

site and surrounding local area drain to Lake Pauri and Lake Wiritoa 

based upon site topography.  This is confirmed by my assessment as 

demonstrated in Figure 1 and by Mr Reynolds who has shown the 

shallow groundwater flows under the prison parallel to the lakes then 

turns towards Lake Wiritoa. 

104 Submission 11 from Mr Sheppard suggests that works to clear drains 

should occur, so that the lakes are able to drain effectively. I agree with 

this suggestion and would recommend Whanganui District Council and 

Horizons Regional Council investigate works to remediate the channel 

and remediate or replace the culvert near the prison outfall Mr Sheppard 

also suggests that the Wiritoa outlet needs to be upgraded to allow for 

larger flows. This asset is not owned by the Department of Corrections, 

however again I agree it should be a matter investigated by the 

Whanganui District Council. 

Hydraulics (Sub 11 & 14) 

105 Submission numbers 11 and 14 raise matters of concern regarding 

hydraulics. Submission 11 from Mr Sheppard suggests that work is 

needed to minimise the effects of the discharge running across the 

existing stream. The works suggested by Mr Sheppard involve the 

adjustment of the existing concrete drainpipe position to be downstream 

of the culvert and angled downstream.  The current easement limits the 

position and angle of the outlet structure to where it is currently located, 

and in any event this redirection of the pipe would not make much 

difference to the performance of the modified channel which is impaired 

due to lack of maintenance.  

106 Submission 14 from Dean Ranginui outlines a series of alternative 

options to account for runoff, grey water and black water from the 

prison.  I focus on the suggestions for holding tanks and reuse to irrigate 

lawns or for wetlands outside of the prison fence line to encourage 

wildlife.  Regarding the first suggestion of holding tanks and irrigation, 

irrigation is only required in the summer so large tanks would be 

required to store runoff inter-seasonally.  Those are not feasible as 
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previously explained because their size and depth below ground are 

unlikely to be feasible due to the high groundwater levels and soft 

ground.  The wetland option was considered (Option 16) in the BPO 

report was compromised due to land ownerships issues. Even if land 

was to become available a wetland option could result in worse water 

quality outcomes due to the reintroduction of groundwater into the 

wetland footprint. 

Water Quality (Sub 3, 6, 7, 9, 10 & 11) 

107 Submission numbers 3, 6, 7, 9, 10 and 11 raise matters of concern 

regarding water quality. Several submitters have queried the variability 

in the proprietary water treatment device’s ability to treat contaminants 

and large volumes of water with reference to the various proprietary 

device specifications. I have acknowledged the variability of the 

treatment device effectiveness of removing contaminants and that Mr 

Cochrane has used conservative contaminant treatment rates (which are 

lower than manufacturer specification) to assess water quality effects. 

All stormwater treatment devices have variable performance because 

stormwater itself is very variable in its composition.  Proprietary filter 

devices perform as well or better than other treatment devices and are 

more consistent because of the prescriptive maintenance regime.  The 

device would also be designed such that it is able to bypass ‘high flow’ 

events however the first flush containing the majority of the 

contaminants would always be treated in these cases.  

108 Several submitters suggest that the discharge point should be moved to a 

different site. This was investigated fully in the BPO report discussed 

above where I conclude that the current proposal is the best practicable 

option, given the very real constraints of the site and surrounds. Concern 

was also raised in regard to the sediment generation sourcing from the 

prison. There is currently minimal sediment discharging from the 

prison’s outfall discharge point and there will be further reductions of 

this after the installation of the proposed proprietary treatment filter 

device and ongoing adherence to the stormwater management plan. 
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109 Submission 7 from Mr Campbell queries whether the proposed 

proprietary treatment devices treat Escherichia coli. I acknowledge that 

proprietary treatment devices do not specifically treat Escherichia ecoli, 

but do remove it where it is associated with suspended sediment. This 

issue is dealt with by Mr Cochrane’s evidence.  

110 Submission 9 from Mr Dadic and Ms Potts suggests wastewater from 

the prison should be diverted away from Lake Wiritoa. All wastewater is 

already directed away from Lake Wiritoa. Wastewater from the Prison is 

treated in the oxidation ponds located south of the Prison and discharged 

to ground and away from the Prison and Lake Wiritoa. Furthermore, 

remedial works to stormwater pipes have been performed to eliminate 

stormwater to wastewater cross-connections. 

CONCLUSIONS 

111 In my opinion, the stormwater management and proposed treatment for 

the Project appropriately manages stormwater quality and quality 

associated with the prison stormwater discharge. I consider it best 

practice and the best practical option considering all of the constraints of 

the site. 

 

Date: 2 November 2020 

 

 

 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
Timothy Simon Richmond Fisher 
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ATTACHMENT A 

1 Jellyfish Membrane Filtration – Product Brochure by Stormwater360. 

2 The Up-Flo Filter – Technical Guide SW 11 by Hynds Stormwater 

3 Stormwater Management Plan Whanganui Prison by Downer 

4 Hui 20 August 2020 – T+T presentation 

5 Review of alterative options in Mātauranga Māori report – T+T  

6 Engineering Assessment of the Alternative Options presented in the 

Mātauranga Māori review for Whanganui Prison – WSP October 2020 


