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EXECUTIVE SUMMARY 

1 Ara Poutama Aotearoa / The Department of Corrections (the 

Department) is applying for a permit to discharge treated stormwater 

from the Whanganui Prison site into the modified channel connecting 

Lakes Pauri and Wiritoa in Kaitoke, Whanganui.   

2 Investigations of the prison’s stormwater network over 2018-2019 

showed that groundwater was a contributor to the quality of the 

stormwater discharge by the prison.  At that time, groundwater was 

leaking into the prison’s underground pipe network and being 

discharged as stormwater from the prison site.  This led to the pipe re-

sleeving work described in the evidence of Dr Fisher; importantly to the 

application, groundwater has been largely eliminated from the prison’s 

stormwater discharge.  As a result, and as described in Mr Cochrane’s 

evidence, there was a significant reduction in nitrogen and phosphorus 

(and possibly zinc) that would have otherwise discharged through the 

Departments stormwater network to the surface water. 

3 My work and evidence relates to the contribution the groundwater which 

runs below the site made to the quality of the discharge by the prison 

prior to re-sleeving, how groundwater may now be entering the Lakes 

even though not discharged by the prison, and the quality of that 

groundwater. 

4 In summary my findings are that: 

Groundwater flow 

5 The prison is located on dune sand that contains shallow unconfined 

aquifers (shallow groundwater).  Beneath these are confined aquifers 

within sedimentary rock (deep groundwater).  I assess that the shallow 

groundwater table is within 4 m of the ground surface.  The shallow 

groundwater flows from east-south-east towards west-northwest, turning 

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

of the prison complex toward Lakes Pauri and Wiritoa. The shallow 
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groundwater is of the most interest.  The deep groundwater flows South-

West across the site towards the South Taranaki Bight.   

6 Importantly, I, and others (e.g. NIWA2 June 2013) have found that 

shallow groundwater enters the Lakes from the direction of the prison 

independent of the prison, its stormwater infrastructure, and its 

activities.  The shallow groundwater enters the Lakes because of the 

local hydrogeology of the Manawatu-Whanganui Basin.  

7 Streams flow into Lake Pauri from the east-south-east and into the 

northern end of lake Wiritoa.  The mean flow into Lake Pauri is 

estimated1 as 0.0429 cubic meters per second, however no input flow is 

provided for Lake Wiritoa.  The volume of groundwater flowing into the 

Lakes from the direction of the prison is assessed as significantly less 

than the volume of surface water that enters the Lakes from the two 

mapped surface water streams.  This means that the quality of the lake 

waters is more likely to be controlled by the surface water flows than the 

groundwater flows.  

Groundwater quality 

8 A robust process has been followed to collect and test samples of 

shallow groundwater from 16 wells located inside and outside the 

prison’s perimeter fence. The purpose of this work was to understand 

the contribution that groundwater made to the prison’s stormwater 

discharge quality.  Groundwater sample testing was done to determine 

the concentrations of chloride, copper, zinc, E. Coli., phosphorus and 

nitrogen. In general, I found that where the level of these substances was 

high, the samples were from outside the prison boundary and from wells 

on the Southern and Eastern sides. When these groundwater results are 

considered alongside the flow direction of the shallow groundwater and 

known current and past uses of the surrounding land, I conclude that it is 

 

1 https://shiny.niwa.co.nz/nzrivermaps/ 
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highly unlikely that the prison is responsible for contamination of the 

shallow groundwater which enters the Lakes. 

9 For completeness, I note that the groundwater has been a contributor to 

the quality of the stormwater being discharged from the prison in the 

past due to that groundwater being close to the surface, flowing under 

the prison, entering its stormwater system, and being discharged to the 

modified channel between the lakes.  The re-sleeving and remediation 

work described by Dr Fisher has rectified this issue as far as possible. 

However, as I note above, regardless of the re-sleeving work, the 

shallow groundwater and associated metals, nutrients, and bacteria, will 

still enter the lake system due to the groundwater direction of flow. 

INTRODUCTION 

Professional background 

10 My full name is Tony Ian Reynolds.  I hold a Master of Science in 

Hydrology for Environmental Management from Imperial College, 

London (2004) and a Bachelor of Engineering (Engineering Science) 

from the University of Auckland (1988).  I am a member of the 

International Association of Hydrogeologists (New Zealand Chapter), 

the Hydrological Society of New Zealand, and the National 

Groundwater Association (USA). 

11 I have been employed as a hydrogeologist at Tonkin & Taylor Ltd 

(T+T) since February 2005.  My previous experience (1988-2001) is as 

a hydrogeologist with the Environment Agency in England, the Greater 

Wellington Regional Council, and the Gisborne District Council.  At 

T+T I have: 

(a) managed consent officer reports for the former Auckland 

Regional Council in respect of groundwater takes from the 

Kaawa aquifer in South Auckland, and assessed the 

groundwater available for allocation from the basal 

Waitemata aquifer at Beachlands and dune sands at 

Okahukura Peninsula in the Kaipara Harbour 
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(b) managed groundwater pumping tests throughout New Zealand 

and analysed the results for resource consent applications and 

assessments of borehole yields. 

(c) reviewed groundwater flow models for effects assessments in 

Northland, Auckland, Hawke’s Bay, Wellington, 

Christchurch, and the South Island’s West Coast. 

(d) recently provided hydrogeological evaluations of the 

groundwater drawdown effects of dewatering.  This work 

contributed to effects assessments of trenching and shafts to 

permit installation of wastewater and stormwater 

infrastructure in Mairangi Bay, Warkworth, Otara, Huia, and 

Milford in Auckland City.  

(e) prepared and presented evidence regarding groundwater 

effects of the Quay Street Strengthening Project in Auckland 

(Queens Wharf to Marsden Wharf, and Princes Wharf and 

Ferry Basin sections). 

Current application and Code of Conduct for Expert Witnesses 

12 My involvement in the current application by the Department of 

Corrections (the Department) includes providing advice, designing a 

groundwater monitoring network, and analysing the resulting data.  

These matters are elaborated on in my evidence which supports the 

application by the Department for a permit to discharge treated 

stormwater from the Whanganui Prison into the modified channel 

connecting Lake Pauri to Lake Wiritoa in Kaitoke, Whanganui. 

13 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 given here is within my 

area of expertise and represents my best knowledge about this matter. I 

have not omitted to consider material facts known to me that might alter 

or detract from the opinions that I express. 



 

Evidence Tony Reynolds - FINAL(6681997.1).docx5 

Scope of this evidence 

14 My evidence covers the: 

(a) near surface geology across the site 

(b) shallow groundwater levels and flow directions 

(c) concentrations of nutrients and metals in the shallow 

groundwater. 

15 To inform this evidence I have: 

(a) Designed and overseen the installation of the shallow 

groundwater monitoring network (16 monitoring wells) in and 

around the prison. 

(b) Directed and managed the preparation of data about 

groundwater levels and groundwater quality. 

16 I have also provided advice on groundwater matters for the evaluation of 

the best practicable option for stormwater management at the site (refer 

evidence of Dr Fisher). 

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

documents: 

(a) Whanganui Prison Groundwater Take (Water Permit) 

Hydrogeological report to support resource consent 

application.  Prepared for Boffa Miskell Ltd by Tonkin & 

Taylor Ltd, December 2018. Job Number 1009015.v2. 

(b) Townsend, D., et al. (compilers) (2008). Geology of Taranaki 

Area. Institute of Geological & Nuclear Science 1:250 000 

geological map 7. 1 sheet + 77p. Lower Hutt, New Zealand.  

GNS Science. 
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(c) Bekesi G. (2001).  Manawatu-Wanganui.  In Groundwaters of 

New Zealand. M.R. Rosen and P.A. White (eds.).  New 

Zealand Hydrogeological Society Inc., Wellington. 

(d) Aecom New Zealand Ltd (09 March 2018). Whanganui 

Prison Wastewater Treatment Plant – Rapid infiltration beds 

investigation. Job Number 60506750. 

(e) ANZG (2018). Australian and New Zealand Guidelines for 

Fresh and Marine Water Quality. Australian and New 

Zealand Governments and Australian state and territory 

governments, Canberra ACT, Australia.  Available at 

www.waterquality.gov.au/anz-guidelines. 

(f) Daughney, C., et al. (2006). A national protocol for state of 

the environment groundwater sampling in New Zealand. ME 

number 781. Ministry for the Environment, Wellington, New 

Zealand. 

(g) Ministry of Health (2018). Drinking-water Standards for New 

Zealand 2005 (revised 2018). Wellington: Ministry of Health. 

(h) Ministry for the Environment (2017). A Guide to the National 

Policy Statement for Freshwater Management 2014 (as 

amended 2017). Wellington: Ministry for the Environment. 

(i) Ara Poutama Aotearoa - Department of Corrections (2020). 

Whanganui Prison Stormwater Management, Best 

Practicable Option.  Prepared by Tonkin + Taylor, Peter Hall 

Planning, and Boffa Miskell. 

18 In this statement of evidence, I do not repeat the project description and 

instead refer to the summary of the application in the evidence of Mr 

Peter Hall on behalf of the Department.  I also do not refer to the effects 

of discharge of stormwater, which are discussed by Dr Vaughan 

Keesing, Mr Peter Cochrane, and Dr Tim Fisher. 
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GEOLOGY 

19 The Whanganui Prison site is located within the Manawatu - Whanganui 

Basin.  The site and surrounding area are underlain by extensive sand 

dunes formed predominantly during the Holocene era (since the last 

glaciation) of the Quaternary period.  Some sand dunes are fixed, others 

are mobile.  They extend approximately 5 km inland, in and around the 

site (refer Figure 1).  

 

Figure 1: Geological map of the local area showing extensive sand deposits.  The site is 
outlined in red.  (Source: Townsend et al., 2008) 

20 The site is generally underlain by Himatangi sand, with Pukepuke black 

sand at the south end of the site.  Both deposits are unconsolidated, 

windblown-coastal sand deposits (dune sands).  These are underlain by a 

sequence of interbedded sedimentary strata, which comprise sandstone, 

siltstone, limestone, shell beds and conglomerate of the Maxwell Group 

and the underlying Nukumaru Group.  This sequence of sedimentary 

strata extends to depths greater than 500 m. 
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HYDROGEOLOGY 

21 Shallow unconfined aquifers to semi-confined aquifers (up to 25 m 

depth) are widespread in the Quaternary deposits (dune sands, alluvium, 

marine terrace sand and gravel deposits) which extend from inland of 

the Lakes to the coastline.  These deposits overlie the deeper confined 

aquifers within the underlying sedimentary rocks of the Maxwell Group 

and the Nukumaru Formation. 

22 This general pattern is mirrored at the site where the groundwater 

consists of a shallow (unconfined) aquifer within the dune sands.  

Aquitards of papa material (soft mudstone, clay, silt strata) separate the 

shallow unconfined aquifer system and the underlying confined aquifers 

of the Maxwell Group and the Nukumaru Formation.   

Monitoring wells 

23 To obtain more detailed information about the level, flow, and quality of 

the shallow groundwater at the site 16 monitoring wells were installed 

during 2019. Each monitoring well has been fitted with a logger which 

continuously measures and records the groundwater level (generally at 

fifteen minute intervals). 

24 Eleven shallow monitoring wells were installed across the site in 

February 2019 and an additional five (including two locations with well 

pairs) were installed offsite close to the northern boundary in September 

2019.  The monitoring well locations are shown on Figure 2.   

25 The 11 wells installed in February 2019 are all less than 5 m deep and 

are screened in the unconfined aquifer. Screening means where the 

intake area of the monitoring well is located. 

26 The five wells installed in September 2019 are also screened within the 

dune sands.  Of these: 

(a) three are 6 m deep (Lake Pauri shallow, Multi-level East B, 

and Multi-Level West B).  
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(b) The Multi-Level West (A and B) and Multi-Level East (A and 

B) are each a pair of wells.  The “A” wells are approximately 

15 m deep and the B wells are shallower at 6m depth. 

 

 

Figure 2: groundwater contours for 25 February 2020 groudnwater level 
measurements.  Yellow dots show well locations and dashed lines show groundwater 

level contours in m RL 

Groundwater levels at the site 

27 Previous assessments at the site have identified a shallow unconfined 

sand aquifer approximately 20 m deep with an estimated maximum 

depth of 25 m in the local area.  Others have reported perched water 

table conditions within the unconfined aquifer, indicated where there are 

localised horizons of compacted peat.  The water level data from the 

Multi-Level East well pair suggests that at that location there may be 

two aquifers within the shallow sand aquifer, or the deeper part of the 

sand aquifer is affected by an activity such as nearby groundwater 

pumping. 

28 Measurements of groundwater levels in all the monitoring wells, apart 

from Multi-Level East A, show that this groundwater is not far below 

the surface.  That is, the groundwater level is shallow and between 0.5 m 
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and 4 m below ground level (bgl) approximately.  Depth to groundwater 

in Multi-Level East A is approximately 13 m bgl, suggesting that there 

are other influences affecting the groundwater level at this depth and 

location compared with the other monitoring wells.  This deeper 

groundwater level may reflect a different aquifer zone and/or the effects 

of nearby groundwater pumping. 

29 As the ground level around the prison is gently undulating the 

groundwater level measurements have been converted from metres bgl 

to a common datum and are reported in terms of height above mean sea 

level (m RL).  The conversion to a common datum permits the slope on 

the groundwater surface, and therefore the flow direction, to be 

evaluated.  

30 Measurements taken in February 2020 indicate that groundwater levels 

in the unconfined aquifer are approximately 51 m RL at the eastern end 

of the site and approximately 45 m RL at the western end of the site 

(refer to Figure 2).  The groundwater levels at the eastern end of the site 

are higher than reported lake levels, indicating that groundwater flows 

towards the Lakes. 

31 It is useful to also note that shallow groundwater levels such as these are 

recharged by seasonal rainfall, as demonstrated by higher measured 

groundwater levels in the monitoring wells at the end of the winter 

season (November 2019) compared to groundwater levels measured in 

February 2020.  Groundwater levels (i.e. the depth at which groundwater 

was found) in February 2020 were up to 0.5 m deeper than in November 

2019 (ranging in difference between November 2019 and February 2020 

from approximately 0.2 m to 0.5 m between wells).   

32 In addition, standing water collects in localised depressions and swamp 

areas following (winter) rainfall.  This combines with the rise in the 

shallow groundwater level in response to rainfall recharge.  As a result, 

recharge of the shallow unconfined aquifers is by direct infiltration of 

precipitation and infiltration of surface water into the aquifer system 

when groundwater levels are lower than the surface water levels. 
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Groundwater flow at the site 

33 The deep groundwater and the shallow groundwater flow in different 

directions at the site. 

34 The regional deep groundwater flow is in a south-westerly direction 

beneath the site towards the South Taranaki Bight (Bekesi, 2001).   

35 In contrast, and importantly, the shallow localised groundwater flow in 

the unconfined aquifer appears to be towards Lake Wiritoa and Lake 

Pauri, located directly north-west and north of the site, respectively.  

This conclusion is based on reviewing the topography, the alignment of 

surface watercourses in this area, and contouring the shallow 

groundwater levels measured at the monitoring wells.   

36 The groundwater level contours (in m RL) for levels measured in 

February 2020 (refer to Figure 2) suggest that the localised shallow 

groundwater flow is from east-south-east towards west-north-west, 

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

northern boundaries of the prison complex. 

37 The shallow groundwater flows in a north-westerly direction at the 

southern end of the site, where the prison wastewater treatment plant 

and rapid infiltration bed (RIB) systems are located.  While results from 

previous RIB investigations (AECOM, 2018) show localised mounding 

of shallow groundwater occurring near the RIBs, the groundwater 

contours prepared for each of the measurement rounds (refer to Figure 2 

for the February 2020 contours) confirm that the mounding effect is not 

observed at the scale of the contouring (the contour interval is 0.2 m).  
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Figure 3 Groundwater flow directions February 2020 

Groundwater flow and lake levels 

38 The available information2 about the surface water levels of the Lakes, 

and the groundwater flows and levels from the site monitoring wells 

(Figure 2 and 3), indicates that some groundwater flows into the Lakes. 

39 There are also streams which flow into Lake Pauri from the east-south-

east and into the northern end of Lake Wiritoa.  Based on their mapped 

length, and plausible stream parameters, the stream flow into the lakes is 

assessed as greater than the groundwater inflow to the lakes.  

40 Given the depth of the Lakes and groundwater levels observed at Multi-

Level East A deeper aquifers potentially receive some recharge from 

these Lakes. There may also be flow of lake waters to shallow 

groundwater. These groundwater discharges (i.e. horizontally and 

vertically) are important because this mechanism may contribute to a 

reduction in timing and/or amount of surface water discharge from Lake 

 

2 Gibbs, M and Champion P.  Opportunities to address water quality issues in Lakes 
Wiritoa and Pauri.  Prepared for Horizons Regional Council, June 2013, by NIWA, Report 
No. 2013/EXT/1327, Envirolink 1283-HZLC96, Horizons 22013/EXT/1327. 
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Wiritoa. During July and August this year there have been surface water 

inflows to Lake Pauri.  However there has been little or no observed 

surface water discharge from Lake Wiritoa, confirming that any 

discharge from the lakes is via evaporation and groundwater outflow 

during the 2020 winter period.   

GROUNDWATER QUALITY 

Process 

41 During the period March 2019 until February 2020 there have been six 

water quality sampling rounds from the monitoring wells. Eighty 

samples have been collected in total.  Full details of sampling dates and 

results are attached in Appendix A.    

42 Groundwater samples were collected under standard protocols 

(Daughney et al., 2006) and couriered to an accredited laboratory, under 

chain of custody, for analysis of chloride, copper, zinc, and nutrients 

(total ammoniacal nitrogen, nitrite and nitrate nitrogen, total kjeldahl 

nitrogen (TKN), dissolved reactive phosphorus and total phosphorus).  

Total nitrogen was calculated by summing TKN and nitrate and nitrite 

nitrogen concentrations.  Tests for the presence of Escherichia coliform 

(E. coli) were completed on samples collected during the last four 

sampling rounds (and for all sampling rounds for the wells installed in 

September 2019) at each monitoring well.  These parameters are the 

same as those used to assess the stormwater discharge from the prison.  

Chloride 

43 Chloride concentrations were variable across the site throughout the 

monitoring period, ranging from 10 g/m3 to 111 g/m3.  Refer to Figure 

3 for a representative map of chloride concentrations and to Figure 2 for 

the locations of the wells. 

(a) Wells External Road East and External Care South have 

consistently had the highest chloride concentrations, ranging 
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from 25 g/m3 to 111 g/m3, and 60 g/m3 to 76 g/m3, 

respectively. These wells are on the eastern side of the site.   

(b) Nursery South West and RIB South East had elevated 

chloride concentrations in June 2019 (72 g/m3 and 65 g/m3 

respectively), but subsequent measurements have been below 

50 g/m3.   

(c) Whanui South had an anomalously high concentration of 

chloride in the December 2019 sampling round of 90 g/m3.  

However, in previous and later sampling rounds, the 

concentration was between 12 g/m3 and 20 g/m3.  The 

anomalously high concentration in December 2019 led to an 

investigation of the prison kitchen sewer pipe in this vicinity.  

The pipe was found to be broken and has been repaired.  It is 

suspected that the broken pipe and infiltration of groundwater 

was the source of the high concentration of chloride and this 

appears confirmed by later sampling rounds.  

44 I would generally expect chloride concentrations in natural groundwater 

to be below 30 g/m3.  The elevated chloride concentrations were found 

in the monitoring wells located at or near the eastern boundary of the 

site.  Along with the groundwater flow direction (from east-south-east to 

west-northwest) this suggests that the source of the chloride in these 

wells is off-site.  The high concentrations of chloride in the June 2019 

samples (refer Appendix A) from Nursery South West and RIB South 

East, both of which are at or near the southern site boundary, may also 

be the result of off-site activities, or site activities closer to the southern 

boundary, such as the prison wastewater treatment system.  
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Figure 4: interpolated map of chloride concentrations sampled on 18 November 2019.  
Yellow dots show well locations 

Metals 

45 It is appropriate to assess dissolved metal concentrations to evaluate the 

quality of groundwater.  This is relevant because groundwater flows 

slowly and does not carry sediment, which may contain metals that 

would be measured when assessing total metal concentrations.  Total 

metal concentrations will be higher than dissolved concentrations and 

use of total concentrations would lead to larger metal load estimates than 

would be realistic. 

Copper 

46 With reference to Figures 2 and 4, key findings are that: 

(a) the concentration of dissolved copper was high in all the 

sampling rounds, in all the monitoring wells except at wells 

Multi-Level West A and B and Nursery South West.  The 

concentrations of dissolved copper varied from less than 

0.0005 g/m3 to up to 0.021 g/m3.  Trigger levels for natural 

groundwater copper levels are in the region of 0.0014g/m3. 
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(b) in general, elevated concentrations were in the Te Whakataa 

West well and the southern (RIB South East) and eastern site 

boundary wells (External Care South, External Road East and 

Multi-Level East A and B) compared to surrounding wells, 

throughout the monitoring period.   

(c) the concentrations of dissolved copper in all monitoring wells 

with higher concentrations fluctuate between sampling 

rounds, but generally increased over time. 

(d) the highest concentration of dissolved copper was at Te 

Whakataa West, in the February 2020 sampling round.  

 

Figure 5: interpolated map of dissolved copper concentrations sampled on 
25 February 2020.  Yellow dots show well locations 

47 Given the shallow groundwater flow direction and that the monitoring 

wells with the highest dissolved copper concentrations are on the 

southern and eastern boundaries of the site (Figure 4), where 

groundwater flows into the site, I consider that the dissolved copper is 

coming from off-site and flowing across the site. 

48 Copper compounds are used to control fungal diseases in horticulture 

and silviculture and form important minerals for livestock.  It is possible 
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that use of copper compounds and minerals for agriculture may 

contribute to the higher concentrations of copper observed in the 

groundwater data. 

Zinc 

49 Dissolved zinc was high in only one sample which was taken from the 

Multi-Level East A Well in December 2019 and was 0.0125 g/m3 (a 

trigger level would be 0.008 g/m3).  Multi-Level East A may be 

screened within a separate aquifer zone and therefore this dissolved zinc 

concentration may reflect the natural groundwater zinc concentrations 

within that aquifer zone, or the result may be anomalous. 

E. coli 

50 Escherichia coliform (E. coli) concentrations were measured in the June, 

November, and December 2019 sampling rounds and in the February 

2020 sampling round.  For illustrative purposes it is useful to note that 

E. coli concentrations should not exceed 1 MPN/100ml when water is to 

be used for drinking.  The following monitoring wells had up to two 

samples with E. coli concentrations that were 1 MPN/100 ml or higher: 

(a) RIB South East; 

(b) External Care South; 

(c) External Road East; 

(d) Multi-Level East A and B; 

(e) Carpark South; 

(f) Whanui South; 

(g) Shallow Lake Pauri; and 

(h) Multi-Level West A and B. 
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51 There is one anomalously high E. coli measurement of 214 MPN/100 ml 

from the December 2019 sampling round in Multi-Level East A.  All 

other measurements from the wells above range from 1 MPN/100 ml to 

up to 59 MPN/100 ml.   

52 Of the monitoring wells with E. coli concentrations above 1 MPN/100 

ml only Whanui South is within the immediate prison complex (which 

has a measurement of 7 MPN/100 ml in December 2019).  All the other 

wells listed above are on the southern, eastern, and northern boundaries 

of the site.  The land use surrounding the prison is forestry and pastoral-

related activities.  These activities may be the source of E. coli 

contamination.   

53 The higher concentration of E. coli measured at the Whanui South well 

in December 2019 coincides with the broken buried sewer pipe from the 

prison kitchen mentioned earlier.  This broken pipe is thought to be the 

cause of the high concentration of E. coli at this well. 

54 For completeness I note that there were no measurements of E. coli 

concentrations that were higher than 260 MPN/100 ml (this is the One 

Plan summer limit for deep lakes).  Therefore, the local shallow 

groundwater system is not contributing to E. coli concentrations above 

summer limits in Lake Wiritoa and Lake Pauri.  

Nutrients 

55 In the following sections I set out where high nutrient levels were found 

during the groundwater quality monitoring programme. 

Phosphorus 

56 With reference to Figure 5, findings are that: 

(a) total phosphorus concentrations were elevated (above 0.02 

g/m3) at all the monitoring wells for almost every monitoring 

round.  
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(b) the Nursery South West well and the RIB South East well 

both consistently have slightly higher phosphorus 

concentrations than the other monitoring wells.  These wells 

are located at or near the southern site boundary. 

 It is unlikely that the elevated total phosphorus concentrations arise from 

site activities.  It seems more likely that the elevated total phosphorus 

concentrations result from off-site land use activities, such as the use of 

fertiliser. Once dissolved in groundwater phosphorus can travel across 

the site controlled by the groundwater flow direction and groundwater 

gradient. 

 

Figure 6: interpolated map of total phosphorous concentrations sampled on 
25 February 2020.  Yellow dots show well locations 

Nitrogen 

57 With reference to Figure 6, findings are that: 

(a) Total nitrogen concentrations were elevated (above 0.337 

g/m3) at all the monitoring wells for almost every monitoring 

round. 
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(b) External Road East well consistently had the highest total 

nitrogen concentrations throughout the monitoring period, 

with total nitrogen concentrations ranging from approximately 

30 g/m3 to 60 g/m3.  

(c) The nitrogen concentration measured at the External Road 

West well was elevated only once (in March 2019).   

58 Based on an aerial photography review and the contoured groundwater 

flow directions, the source of the elevated total nitrogen concentrations 

is assessed as from the east-south-east, i.e. from off site and up-gradient 

of the site. I have reviewed historical aerial photographs to determine 

the use of land east of the External Road East well.  The review showed 

that the land is used for intensive beef cattle fattening. This activity is 

likely to be the source of nitrogen in the shallow groundwater system at 

the site and found in the monitoring wells. This finding is supported by 

the relatively lower nitrogen concentrations west of the External Road 

East well.   

59 For completeness, the elevated total nitrogen observed at the Whanui 

South well is thought to result from the previously reported cracked 

kitchen sewer pipe that has now been repaired. 
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60  

 

Figure 7: interpolated map of total nitrogen concentrations sampled on 25 February 
2020.  Yellow dots show well locations 

CONCLUSION AND KEY FINDINGS 

61 Before setting out my key findings I note that the application under 

consideration is for a consent to discharge stormwater to the modified 

channel between the lakes.  My evidence is in respect of groundwater, 

its levels, flows, and quality.  This evidence is provided because 

groundwater was, until preventative repairs were made, entering the 

prison’s stormwater system and therefore its stormwater discharge; and 

because, independent of the prison, groundwater enters the lakes and 

therefore contributes to their water quality.  I emphasise the fact that the 

groundwater enters the lakes independently of the prison’s stormwater 

system. 

62 Based on the analysis undertaken my key findings are: 

(a) The geology and hydrogeology of the prison site is 

characterised by dune sands within which is a shallow 

unconfined aquifer.  The groundwater table is generally 

within 4 m of the ground surface and often closer.  Before the 
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repairs were made to the stormwater pipes, this very shallow 

groundwater could readily enter the stormwater system.   

(b) Shallow groundwater flows from the east-south-east to the 

west-northwest across the prison site.  The groundwater turns 

towards Lake Wiritoa and Lake Pauri which sit at the northern 

and western boundaries of the site.  That is, the groundwater 

flow turns towards the north-west and north beneath the 

prison site.   

(c) Based on the observed data, the chloride concentrations are 

variable and indicative of effects from prison, agricultural, 

and silvicultural activities.  The February 2020 results 

confirm that the repair of pipework at Whanui South has led 

to a significant reduction in chloride concentrations.  

However, chloride concentrations to the south and east are 

elevated above concentrations recorded beneath the prison, 

i.e. before groundwater flows beneath the site.  While rainfall 

across the prison site may help to dilute the chloride 

concentrations the data suggests that the chloride source  may 

be the result of off-site activities, or site activities closer to the 

southern boundary, such as the prison wastewater treatment 

system.  

(d) Based on the sampling rounds to date, the dissolved zinc 

concentrations in the groundwater measured at locations 

within and around the prison sites are generally below what I 

would expect, with the exception of one sample from Multi-

Level East A.  

(e) Based on the sampling rounds to date, the dissolved copper 

concentrations are generally above desirable levels and 

indicative of potential contamination from agricultural and 

silvicultural activities, especially in those monitoring wells at 

or near the southern and eastern site boundaries, i.e. before 

groundwater flows beneath the site.  This suggests that the 
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contaminant source is located off-site and is likely to be the 

result of surrounding land use activities. 

(f) In general, all the monitoring wells with higher than desirable 

E. coli concentrations are located on the southern, eastern, and 

northern boundaries of the site.  This suggests that the 

contaminant source is located off-site and is likely to be the 

result of surrounding land use activities. 

(g) No measured E. coli concentrations from any of the sampling 

rounds in any of the monitoring wells exceed 260MPN/100 

ml.  Therefore, the local shallow groundwater system is not 

contributing to E. coli concentrations above One Plan summer 

limits in Lake Wiritoa and Lake Pauri. 

(h) Total phosphorous concentrations at all monitoring wells 

were elevated.  The monitoring wells with the highest total 

phosphorous concentrations are located at or near the southern 

boundary of the site, i.e. before groundwater flows beneath 

the site.  This suggests that the groundwater contaminant 

source is located off-site and is associated with surrounding 

land use activities. 

(i) Total nitrogen concentrations at all monitoring wells are also 

high.  The monitoring wells with the highest total nitrogen 

concentrations are to the east of the site, i.e. before 

groundwater flows beneath the site.  This suggests that the 

groundwater contaminant source is located off-site and is 

associated with surrounding land use activities. 

(j) Groundwater entering the prison’s pipe network has been a 

significant contributor to the poor quality of the stormwater 

being discharged from the prison in the past.  Sources of 

elevated levels of copper, phosphorous and nitrogen occur 

off-site and then flow beneath the prison.  Prior to the re-

sleeving, these groundwater flows were intercepted by entry 
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points in the prison’s stormwater pipe network, and then 

discharged to the modified channel between the Lakes. 

(k) The re-sleeving and associated work have largely stopped the 

infiltration of groundwater into the prison’s stormwater 

network. However, the groundwater flows in the shallow 

aquifer will still carry metals, nutrients, and bacteria towards 

the lakes.  

SECTION 42A REPORT  

63 At paragraph 40 of the Section 42A technical hearing report prepared by 

Logan Brown, Freshwater and Partnerships Manager for Horizons 

Regional Council Mr Brown notes that: - 

This information shows that the surface water, 
groundwater, and associated nutrients from the Prison 
stormwater and landuse in the area that the Prison 
stormwater network diverts into Lake Pauri and Wiritoa 
would not have entered the Lakes without the stormwater 
discharge. 

64 In my opinion, based on the investigation work described above and as 

described by NIWA2, groundwater enters both lakes from the east and 

the vicinity of the prison.  Groundwater enters the lakes from the lake 

margins and flows to and from the lakes depending on relative lake and 

groundwater levels.  In February 2020, the groundwater level contours 

at the prison confirm that groundwater flows towards the modified 

channel between the lakes and towards and beyond Lake Wiritoa from 

the prison. On this basis I consider that groundwater and associated 

nutrients from beneath the prison would enter Lake Wiritoa via 

groundwater flow.  If the levels of Lake Pauri were to drop further than 

they are now I expect that groundwater from the prison may also flow to 

Lake Pauri. 

SUPPLEMENTARY SECTION 42A REPORT  

65 At paragraph 18 of the supplementary Section 42A technical hearing 

report prepared by Mr Brown (23 October 2020) he notes that: - 
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An additional matter that the Applicant may wish to 
clarify contained within the Whanganui Prison 
Mātauranga Maori Report3 is Figure 8 (page 11). This 
figure provides groundwater contour profiles for the area 
around the prison and references the BPO[4] as the source 
of this information. I have been unable to find this figure 
in the BPO report provided to the MWRC. However, this 
information is important in terms of understanding the 
direction of groundwater in the area. Paragraph 39 of my 
original s42A outlines the assumed groundwater flow 
direction based on information that the Applicant has 
previously provided. Given this is the first time we have 
seen this information it would be useful for the Applicant 
could clarify how this new information has be derived 
(what monitoring has occurred, frequency, and seasons of 
the monitoring). 

66 The Department provided a s92 response to Horizons Regional Council 

on 18 June 2020.  This response provided information about additional 

groundwater quality sampling and groundwater level monitoring that 

had been completed in May 2019, November 2019, and February 2020. 

This information provided a seasonal spread of results and included the 

base information used to prepare Figure 8 referred to by Mr Brown.  A 

plan was included in the Department response which showed the 

location of the groundwater monitoring bores installed in and around the 

prison.   

67 Further details of the wells and water level monitoring are set out in 

paragraphs 23 – 26 of this evidence.  Groundwater quality sampling 

intervals are described at paragraph 41 and the sampling data is provided 

in Appendix A.  The groundwater level contour plans developed after 

each groundwater sampling round are attached at Appendix B. 

 

3 Brockbank, T. (2020). Whanganui Prison Mātauranga Maori Report 
4 Ara Poutama Aotearoa - Department of Corrections (2020). Whanganui Prison 
Stormwater Management, Best Practicable Option.  Prepared by Tonkin + Taylor, Peter 
Hall Planning, and Boffa Miskell. 

Date: 2 November 2020 
 

 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
Tony Ian Reynolds 
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APPENDIX A 

Water quality sampling dates and results collected at monitoring wells from 
March 2019 to February 2020 
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APPENDIX B 

Contoured groundwater levels reported at monitoring wells from March 2019 
to February 2020 

 


