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A. INTRODUCTION 

Qualification and Experience 

1. My name is Logan Arthur Brown. 

2. My qualifications and experience are outlined in my original s42A report dated 18th 

August 2020 and for brevity are not repeated here.  

3. I confirm that I have read and agree to comply with the Code of Conduct for Expert 

Witnesses contained in the Environment Court Practice Note 2014.  My evidence has 

been prepared in compliance with those codes.  In particular, unless I state otherwise, 

the evidence is within my sphere of expertise and I have not omitted to consider material 

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

B. SUMMARY 

4. Since my original s42A report a number of additional factors have arisen which have 

been addressed in this further evidence to ensure that it is up to date with the most 

relevant and complete information that I have in front of me. This additional information 

includes changes to the National Policy Statement for Freshwater (2020) (NPSFM), the 

completion of Cultural Impact Assessments (CIAs) associated with the proposal, further 

stormwater monitoring data provided by the Applicant, and a Memorandum of Counsel 

provided ahead of resource consent hearing on behalf of Ara Poutama Aotearoa 

(Department of Corrections) (dated 30th September 2020). 

5. This additional information does not change the conclusions reached in my original s42A 

assessment. Rather it reconfirms that the application as proposed will continue to see a 

further degradation of water quality within Lakes Pauri and Wiritoa, resulting in water 

quality moving further away from meeting the One Plan targets and further away from 

moving out of Band D under the NPSFM for a number of attributes.  

C. SCOPE OF REPORT 

6. Since the lodgement of my original s42A report there are four further factors in relation 

to this application that I need to consider further. These are: 
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a) Changes that have been gazetted to the National Policy Statement for 

Freshwater Management (NPSFM), this has required additional assessment of 

this application; 

b) The completion and provision of Cultural Impact Assessments (CIAs) for the 

stormwater discharge to the lakes;  

c) Further monitoring information provided by the Applicant on the stormwater 

discharge quality; and 

d) Memorandum of counsel ahead of resource consent hearing on behalf of Ara 

Poutama Aotearoa (Department of Corrections) (dated 30th September 2020). 

7. I turn to each of these in further detail below. 

New NPSFM attributes 

8. The NPSFM (2020) was gazetted on 3 August 2020 and came into force on 3 September 

2020. It replaces the NPSFM (2017).  

9. The NPSFM has additional attributes compared to the 2017 version in relation to lakes, 

these are specifically in Appendix 2B. These attributes require action plans to be 

developed. These additional attributes relate to the presence of native and invasive 

macrophytes within lakes and dissolved oxygen at various heights within the lake (refer 

Appendix 1). 

10. The last macrophyte survey of Lakes Pauri and Wiritoa were completed in 2015. Lake 

Pauri had a native condition score of 22% and an invasive impact index of 96%. This 

places the native condition score into Band C and the invasive impact index into Band 

D. Lake Wiritoa has a native condition score of 20% and an invasive impact index of 

96%. This places the native condition score into Band C and the invasive impact index 

into Band D.  

11. In terms of the development of action plans for aquatic weeds the development of a plan 

is reasonably straight forward (the actual works aren’t being both costly, technically 

challenging, and some of them contentious) in that for exotic weeds control or 

eradication will be required generally through the use of herbicides. Native macrophytes 

will re-establish once this control or eradication of exotic macrophytes has occurred. 
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Given that native macrophytes are still present in both lakes a seed source will be 

available for the plants to regrow from. As covered in my original s42A the presence of 

nitrogen can lead to increased growth of hornwort1, an invasive macrophyte species, 

which is present in both of the lakes. The increased presence of hornwort further reduces 

the habitat available for native macrophyte to increase potentially resulting in further 

decreases in the native condition and an increase in the invasive impact score. 

12. In regards to the lake bottom dissolved oxygen, and mid-hypolimnetic dissolved oxygen 

my original s42A covers the discrete dissolved oxygen monitoring profiles (contained in 

Appendix 2 of my original s42A) that have been collected from Lakes Pauri and Wiritoa. 

The data shown in Appendix 2 is collected in dissolved oxygen saturation (%) and 

therefore is not directly comparable to the NPSFM as the attribute states requires 

dissolved oxygen concentration (this can be back calculated from the temperature, and 

dissolved oxygen saturation data that we currently have). However, given the low 

saturation levels that are reached at the bottom and in the hypolimnetic zone in both 

Lakes Pauri and Wiritoa they would both be considered to sit within Band D for both of 

these attribute states without having to undertake this further back calculation.  

13. The lake bottom dissolved oxygen is used as a measure to consider the potential for 

nutrient release from sediment due to in-lake conditions allowing nutrient to unbind from 

sediment particles, this allows nutrient cycling to occur. In order to prevent this from 

occurring the nutrients must effectively be bound i.e. phosphorus attaching itself to a 

binding agent such as alum which prevents it becoming available for algae and plant 

growth. However, in order for this to be successful in the long term nutrient inputs into 

the lake also need to be dealt with otherwise we end back at the same point. Alternatively 

aeration of the lakes needs to occur to prevent stratification and low dissolved oxygen 

levels at the lake bed. At paragraph 62 of my original s42A I cover the effects of low 

hypolimnetic dissolved oxygen on aquatic values.  

14. In my original assessment against the NPSFM I didn’t assess the condition of the lakes 

against the E. coli attribute for lakes and rivers. Lakes generally have low E. coli counts 

especially as the samples are collected from the middle of the lake (for the State of the 

Environment monitoring programme), this is away from the sites were the majority of 

avian sources are present (at the lake edge). An analysis of monitoring results for E. coli 

                                                
1 Matheson, F., Quinn, J., & Hickey, C. (2012). Review of the New Zealand instream plant and nutrient guidelines and 
development of an extended decision making framework: Phases 1 and 2 final report. Prepared for the Ministry of Science & 
Innovation Envirolink Fund 18 Clements, D., Champion. 
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from data collected February 2014 to August 2020 (recognising that monitoring 

frequency increased to monthly from February 2019 in both lakes) has the E. coli 

attribute state falling into Band A for Lakes Pauri and Wiritoa. A word of caution in 

interpreting the results is that the sample size is not the 60 samples required by the 

NPSFM and should be treated as a prelim indication of the actual Band state however, 

in my opinion is highly unlikely to change given the consistency of results over the years 

of monitoring.  A similar type pattern for E. coli is also seen in the contact recreation 

monitoring that is collected from the lakes edge on a weekly basis between November 

and April (inclusive) each year. Experience from other lakes has the samples collected 

at the lake edge being higher in E. coli compared to those samples collected from the 

lake centre.  

 

Figure 1: E. coli monitoring results from Lake Wiritoa with the contact recreation monitoring 
undertaken between November and April each year. Data presented is for the last three 
summers and taken from the LAWA website.  

15. The main parameter to consider when looking at contact recreation within lakes is the 

cyanobacteria concentrations within the lake as this generally poses the greatest health 

risk to recreational users in regards to water quality. The NPSFM contains an attribute 

state for cyanobacteria, weekly monitoring data collected as part of the contact 
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recreation programme between November and April for the last two summers has the 

80th percentile of the data falling within Band C of the attribute states for cyanobacteria 

for both of the lakes (refer Appendix 2 and 3), that is there is a moderate risk of health 

effect from exposure to cyanobacteria in both of these lakes. The data in Appendix 2 

and 3 shows the number of times that the lakes have been recommended to be closed 

to contact recreation due to cyanobacteria blooms and the risk that the cyanobacteria 

poses to those undertaking contact recreation.  

16. The NPSFM 2020 in Appendix Three contains a national target for primary contact for 

rivers that are fourth order or greater, and lakes with a perimeter of 1.5 km or more. 

Additionally, in 2018 Manawatu-Whanganui Regional Council (MWRC) set swimmability 

targets for the region’s large rivers and lakes, with suitability for swimming year-round, 

to be 70% by 2030 and 80% by 2040. Then for summer, Council has set a target of 90% 

by 2040. A regional assessment in 2018 showed that 38% of the region’s rivers, by 

length, meet the swimmability standard. Swimmability of the regions lakes was unable 

to be assessed due to the lack of monitoring information. As contained in paragraph 15 

the lakes currently sit within Band C of the cyanobacteria attribute which aligns with the 

yellow category of the national targets in Appendix Three of the NPSFM 2020.  

Cultural Impact Assessments 

17. I have read the Cultural Impact Assessments that have been provided. As these 

documents provide evidence that is outside of my area of expertise I do not comment 

other than to say that western science monitoring also shows that the lakes are in a 

degraded state and do not provide for the values that have been identified for these 

lakes in the One Plan. 

18. An additional matter that the Applicant may wish to clarify contained within the 

Whanganui Prison Mātauranga Maori Report2 is Figure 8 (page 11). This figure provides 

groundwater contour profiles for the area around the prison and references the BPO 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 

                                                
2 Brockbank, T. (2020). Whanganui Prison Mātauranga Maori Report 
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useful for the Applicant could clarify how this new information has be derived (what 

monitoring has occurred, frequency, and seasons of the monitoring).    

Stormwater quality monitoring results 

19. On the 1st October 2020 MWRC received results from another round of stormwater 

quality monitoring that was undertaken on the 21st July 2020. This additional information 

is useful in that it provides further information on the quality of the discharge and what 

can be achieved through the existing and proposed treatment devices. This additional 

information however, does not change any of the conclusions that I came to in my 

original s42A report.  

20. In the context of the stormwater quality I think it is important to re-emphasis how dune 

lake systems operate, this is important in the context of the statement “The discharge 

will comply with the relevant One Plan water quality targets, following reasonable 

mixing.” in the memo submitted on behalf of Corrections on the 30th September 20203. 

In order for an activity to be able to meet the One Plan water quality targets for lakes 

there needs to be the capacity for assimilation remaining within the lakes. Section H of 

my original evidence covers in detail the lack of the capacity to assimilate further 

nutrients within Lakes Pauri and Wiritoa. Based on the monitoring data that has been 

collected to date from the stormwater discharge by the applicant and the water quality 

monitoring that is undertaken in lake by MWRC it is not technically possible that the 

proposal can meet the One Plan water quality targets in the lakes. This is because the 

lakes themselves do not meet the targets and therefore the capacity to assimilate 

pollution value is not meet. 

21. Dune lakes are a unique environment that require careful consideration of nutrient inputs 

in their management. Due to the intermittent nature of surface water discharging from 

them (in some situations no surface water discharge), nutrients effectively build up over 

time. Therefore, applications to discharge nutrients to them fundamentally create legacy 

issues, as they are added to the lake, due to the inability of the lakes to discharge the 

nutrients again. When assessing the effects of a proposal the actual characteristics of 

the receiving environment should be used to draw any conclusions. Lakes Pauri and 

Wiritoa have enough information available on their characteristics to be able to inform 

                                                
3 Memorandum of counsel ahead of resource consent hearing on behalf of Ara Poutama Aotearoa (Department of Corrections). 
30th September 2020. 
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how the addition of nutrients will affect the lakes. We need to be careful not to apply 

generic river and other lake type expectations and processes to how these dune lakes 

will respond.  

22. The stormwater water monitoring and modelled concentrations of contaminants within 

the stormwater after treatment and dilution also work on the assumption that there is a 

capacity to assimilate pollution still available within the lakes. Within the spreadsheet 

containing the monitoring data this is shown by using a dilution factor of five to establish 

what the concentrations will be after reasonable mixing. Although it is not fully clear in 

the assessment it appears that this is the proposed stormwater quality concentration 

divided by five (taken from the spreadsheet formula). A flaw to this methodology is that 

it assumes that the background concentration in the receiving environment is zero. This 

is not correct with the monitoring data already showing that the water quality in the lakes 

exceeds the One Plan targets and this dilution factor is not available. 

Memo (30th September 2020) 

23. At paragraph 14.6 of the memo it is stated “Regardless, the applicant has proposed a 

range of conditions that seek to contribute towards an improvement to the quality of the 

lake and environs, thereby resulting in a positive effect.  It has also undertaken 

significant investment to improve the quality of its stormwater discharge and has 

proposed conditions that will ensure stormwater is discharged at an acceptable quality.”  

24. I note that the Applicant proposes to improve the quality of the stormwater (compared 

to the current situation) prior to discharging to the lake however, this is not the same as 

contributing towards an improvement to the quality of the lakes. Within my original s42A 

I made the following assessment “One is often asked to consider the cumulative effects 

of an activity, and a way to consider it in this situation is if all other nutrient sources were 

to be turned off except for the prison stormwater. In this situation the Prison stormwater 

discharge in isolation would continue to result in further degradation of the water quality 

in these lakes. The reason for this, is that in-lake processes result in phosphorus being 

released from the sediment (lake bed), these nutrients then become available for algal 

growth. However, the outlet from Lakes Wiritoa and Pauri do not always flow, and when 

algal blooms occur these outlets are frequently dry. This means that the algae and 

associated nutrients in the algae are ‘trapped’ in the lake; when the algae die they begin 

to decompose and settle to the bottom of the lake as organic matter. In the meantime 

water from the surrounding lake catchments continues to enter the lakes via run-off 
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including the stormwater providing further nutrients into the system. Based on how these 

lakes operate, the Prison stormwater as proposed will continue to result in further water 

quality degradation regardless of other catchment factors.” This is important as 

regardless of the wider catchment the prison stormwater in isolation will continue to 

result in water quality degradation within the lakes and the therefore the values that they 

hold.  

25. The Applicant has proposed a number of changes to resource consent conditions 

included in the original application. I comment on a few of these in more detail below. 

26. Proposed conditions 12 through to 15 require monitoring of sediment for copper and 

zinc only (and remediation action if levels are exceeded) however, only focus their 

monitoring effects around the discharge location and within the sediment. This fails to 

consider the receiving environment of the lakes, the focus on these two contaminants 

also fails to consider the nutrients and other One Plan lake water quality parameters that 

are present within the discharge and the current state of the lakes. I note that at Section 

O of my s42A report I had provided a list of measures that should be required to be 

monitored from the discharge at a minimum should consent be deemed suitable to be 

granted. None of these parameters have been pulled through into the Applicant’s 

proposal. However, in order to be able to fulfil the proposed condition 17 from the 

Applicant this information would be the minimum that is required to be gathered from the 

discharge. In addition continuous flow monitoring of the discharge would be required. 

Flow monitoring in conjunction with other contaminant monitoring (as contained in my 

original s42A) will allow the establishment of loads that are discharged from the 

stormwater into the lakes.   

27. Proposed condition 17 proposes the payment of an unspecified amount of money to 

MWRC to undertake further monitoring to inform the development of an action plan for 

the purposes of fulfilling requirements of the NPSFM. The development of an action plan 

is required for some of the new attributes (and some of the existing) within the NPSFM 

however, others require limits on resource use (total nitrogen, total phosphorus, 

chlorophyll a, and cyanobacteria). As covered above the development of actions plans 

for macrophyte management is reasonably straight forward and doesn’t require further 

monitoring in-lake to enable there development. The proposed condition also seems to 

disregard the fact that an action plan has already been developed by NIWA experts to 
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address water quality issues in Lakes Pauri and Wiritoa4. This plan has specific 

recommendations around the management of nutrients including those that are coming 

from the current discharge. The stormwater discharge is the one element factor which 

the Applicant is able to control within this restoration plan.  

28. Condition 17 as currently worded appears to offer some form of offset mitigation and/or 

compensation process. However, without further details on what the Applicant is 

proposing to offset, the associated cost and evidence of using the hierarchy for effects 

management it is difficult to assess the merit of such a proposal. The offset methodology 

when used appropriately is a transparent, repeatable method which has a number of 

principles that need to be complied. It would be useful if the Applicant provided the 

additional information to demonstrate the methodology that has been used to essentially 

offer an offsetting/compensation approach which has been proposed in the conditions.  

 

DATED this 23 of October 2020  

 

 

_________________________________ 

Logan Arthur Brown 

 

   

                                                
4 Gibbs, M., & Champion, P (2013). Opportunities to address water quality in Lakes Wiritoa and Pauri. Prepared for Horizons 
Regional Council. NIWA Client Report: HAM2013053. 
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Appendix 1: NPSFM attributes 
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Appendix 2: Lake Pauri contact recreation cyanobacteria monitoring 
results over the last two summers. Colours align with the contact 
recreation guidelines, green = surveillance, amber = alert, and red = 
action (close). 

Date Lake Pauri - Total Bio volume (mm3 per L) 

4/11/2019 0.28 

10/11/2019 1.03 

18/11/2019 0 

24/11/2019 0.28 

2/12/2019 1.19 

9/12/2019 0.37 

15/12/2019 0.37 

22/12/2019 0.92 

30/12/2019 1.14 

5/01/2020 1.26 

13/01/2020 1.1 

19/01/2020 1 

27/01/2020 0.7 

2/02/2020 0.1 

16/02/2020 0.08 

24/02/2020 0.13 

1/03/2020 5.5 

9/03/2020 2.1 

15/03/2020 0.32 

23/03/2020 0.16 

12/11/2018   

18/11/2018 13.3 

26/11/2018 20.5 

3/12/2018 40.7 

10/12/2018 10 

16/12/2018 2.2 

13/01/2019 0.9 

23/01/2019   

27/01/2019 0.01 

4/02/2019 1.37 

10/02/2019 0.04 

18/02/2019 0.1 

24/02/2019 0.52 

3/03/2019 0.14 

10/03/2019 0.4 

18/03/2019 0.12 
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24/03/2019 0.04 

2/04/2019 0 

7/04/2019 1.6 

15/04/2019 0.24 

21/04/2019 0.14 

30/04/2019 0.1 
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Appendix 3: Lake Wiritoa contact recreation cyanobacteria 
monitoring results over the last two summers. Colours align with the 
contact recreation guidelines, green = surveillance, amber = alert, and red 
= action (close). 

Date Lake Wiritoa Total Bio volume (mm3 per L) 

4/11/2019 0.04 

10/11/2019 0.18 

18/11/2019 0.69 

24/11/2019 0.4 

2/12/2019 1.12 

9/12/2019 0.99 

15/12/2019 0.99 

22/12/2019 1.7 

30/12/2019 0.88 

5/01/2020 0.021 

13/01/2020 0.07 

19/01/2020 0.1 

27/01/2020 0.18 

2/02/2020 0.004 

16/02/2020 0.028 

24/02/2020 0.036 

1/03/2020 0.06 

9/03/2020 0.078 

15/03/2020 0.51 

23/03/2020 0.34 

12/11/2018 7.96 

18/11/2018 4.23 

26/11/2018 8.84 

3/12/2018 3.96 

10/12/2018 20 

16/12/2018 1.65 

13/01/2019 0.004 

23/01/2019 0.01 

27/01/2019 0 

4/02/2019 0.02 

10/02/2019 0.02 

18/02/2019 0.02 

24/02/2019 0.01 

3/03/2019 0 

10/03/2019 0.85 

18/03/2019 5.4 
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24/03/2019 0.33 

2/04/2019 0 

7/04/2019 0 

15/04/2019 0 

21/04/2019 0 

30/04/2019 0 
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Appendix 4:  

 


