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A. INTRODUCTION 

Qualification and Experience 

1. My name is Logan Arthur Brown. 

2. I am currently employed by the Manawatū-Whanganui Regional Council (MWRC) as the 

Freshwater and Partnerships Manager. I have held this role since July 2016, prior to this 

I was a Senior Scientist – Water Quality. I have been employed by MWRC since June 

2010 and prior to this I was employed by the Department of Conservation as a 

Freshwater Technical Officer. I have a Masters in Science - Ecology and a Bachelor of 

Business Studies majoring in Economics and a Bachelor of Science majoring in Ecology 

from Massey University. 

3. In my previous role as a senior scientist I oversaw the delivery of our coastal and estuary 

monitoring programmes, MWRC’s State of the Environment monitoring programmes for 

biological parameters which included periphyton, macroinvertebrates and fish, our 

contact recreation, and our Lakes Submerged Plant Index (LakeSPI) monitoring 

programme. In addition, I am still involved in a number of research programmes focused 

on freshwater systems. 

4. Since moving into the Freshwater and Partnerships Manager role I have led the MWRC 

input into the Lake Horowhenua Accord, the MWRC input into a restoration plan for Lake 

Oporoa (Utiki), the oversight of an expert working group for Duddings Lake, and led the 

non-regulatory implementation programmes for our coastal lakes. This work involves 

identifying the type of information that is required to inform restorations, developing 

programmes to fill these gaps, while implementing actions that are already known to be 

required for lake restoration.  

5. I have reviewed the application by the Department of Corrections (Applicant) dated the 

13th June 2013, the updated application dated the 16th April 2018, and the s92 response 

dated 18th June 2020. I was a participant in the expert conferencing that took place 

between the Applicants expert (Dr Vaughan Keesing) and myself on the 18th September 

2019. A copy of the outcome of this conferencing is attached to my evidence (refer 

Appendix 3). 

6. I have been involved in the water quality monitoring on Lake Pauri and Wiritoa both for 

the contact recreation and State of the Environment programmes. I was also involved in 

the collection of sediment cores from Lakes Pauri and Wiritoa to enable the 
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establishment of nutrient legacy loads and to establish potential restoration options 

based on this information. I have been involved in sampling of other costal dune lakes 

in the MWRC region and oversee the restoration programme for Lake Horowhenua. I 

am therefore familiar with the nature of the receiving environment in Lakes Pauri and 

Wiritoa and processes that occur within lakes resulting in changes in water quality.  

7. 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 

8. Lake Pauri and Wiritoa are coastal lakes within the Kaitoke catchment near Whanganui. 

Both lakes currently experience poor water quality when compared to the One Plan 

water quality targets for lakes and the attributes within the National Policy Statement for 

Freshwater for lakes. The lakes are valued by the local communities and are used for 

recreational purposes which has resulted in them being included in the MWRC contact 

recreation programme. A number of values have been identified within the One Plan for 

the lakes which the lakes are currently unable to support due to their current condition.  

9. The Department of Corrections have applied for a resource consent to continue the 

discharge of stormwater from the Whanganui Prisons into Lakes Pauri and Wiritoa. As 

part of the proposal the Applicant proposes to undertaken work within the stormwater 

network to reduce groundwater infiltration into the stormwater system and also install a 

stormwater treatment device prior to the discharge entering the lakes.  

10. Due to concerns raised by the local community, MWRC commissioned a report to 

consider restoration options and actions for Lakes Pauri and Wiritoa in 20131. This report 

considered a number of options and also recommended a monitoring regime to help 

inform further management decisions and to establish the current state of the lakes. 

11. MWRC commenced monitoring Lake Pauri and Wiritoa on a quarterly basis as a result 

of the establishment of a Lakes monitoring programme in February 2014. This quarterly 

                                                
1 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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monitoring continued until February 2019 at which point the monitoring was increased 

to monthly. This increase in the frequency of monitoring occurred at Lake Pauri, Wiritoa, 

and Dudding (Dudding was increased to monthly in November 2018) and was instigated 

as a result of some concerns around water quality monitoring showing that the lakes 

were at an increased risk of flipping. Flipping is where the lakes go from being in a state 

that is macrophyte dominate (either native or introduced macrophytes) to algal 

dominated. Once flipping occurs it is generally considered to be permanent and is 

technically challenging and costly to reverse.  

12. Monitoring since 2014 has shown that the lakes consistently fail to meet the Schedule 

E targets of the One Plan water quality targets for deep lakes, and fall within Band D of 

the National Policy Statement for Freshwater Management for a number of lake 

attributes.  The lakes, have an internal process of nutrient cycling which is created via 

in-lake conditions, and the continual addition of nutrients to the lake systems is creating 

a legacy load that at some stage is going to need to be dealt with if we are to see an 

improvement in water quality. 

13. The One Plan identifies a number of values that Lakes Pauri and Wiritoa hold, and the 

lakes in their current state do not support the following values that have been identified: 

a.  Contact recreation; 

b.  Mauri; 

c.  Stock water; 

d.  Capacity to assimilate pollution; 

e.  Amenity; 

f.  Inanga migration (lower river); and 

g.  Trout fishery.  

14. The application as proposed will continue to see a further degradation of water quality 

moving water quality 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.   
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C. SCOPE OF REPORT 

15. This report covers the discharge to water components of the application made by the 

Applicant to allow for the continued discharge of stormwater into Lakes Pauri and Wiritoa 

from the Whanganui Prison. This evidence specifically covers the current state of Lakes 

Pauri and Wiritoa and the effects of the discharge on the values of these lakes. 

16. In particular I will address: 

a. The proposal; 

b. Receiving environment sensitivity, values; 

c. Monitoring and results; 

d. Surface water, groundwater catchments and landuse; 

e. Assimilation capacity of Lakes Pauri and Wiritoa; 

f. Recycling of nutrients within lakes; 

g. Native fish communities and migrations in the Kaitoke catchment; 

h. Ecological health of the lakes; 

i. Legacy issues from the discharge; 

j. Best Practical Options Assessment; 

k. Submissions; 

l. Monitoring and Conditions; and 

m. Summary. 
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D. THE PROPOSAL 

17. The Department of Corrections seeks to discharge stormwater from the Whanganui 

Prison into Lakes Pauri and Wiritoa. The application was first lodged in June 2013, since 

the original application was lodged a few modifications have been made to the proposal. 

My understanding is the following adjustments have been made to the stormwater 

network and included in the modified application:  

a. The Applicant has and/or is in the process of relining and/or replacing any 

broken or degraded pipes that collect stormwater to prevent infiltration of 

groundwater into the stormwater network; and 

b. The Applicant proposes to install a proprietary filter (such as a Jellyfish or Up 

Flo) downstream of the Prison stormwater network and prior to the discharge 

into the Lakes. This is to be a primary treatment measure to remove gross 

pollutants, sediment, metals and nutrients within the collected stormwater.  

18. The Applicant undertook monitoring between March and August 2017 prior to the lining 

of some of the stormwater pipes in the Prison network. Based on these monitoring 

results and the treatment efficiency of either the Up Flo filter or Jellyfish treatment system 

proposed to achieve the water quality targets in the discharge as shown in Table 1. The 

proposed water quality standard is also compared to the One Plan water quality targets 

for deep lakes. 
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Table 1: Stormwater quality discharge based on monitoring undertaken by the Applicant 
between March and August 2017, the proposed stormwater quality discharge after treatment 
through either an Up Flo filter or a Jellyfish treatment device, and comparison to the One 
Plan water quality targets for lakes. This monitoring is prior to the lining of some of the pipes 
within the Prison stormwater network (bolded numbers show exceedances of the One Plan 
targets).  

Variable Pre-treatment 

(ave March-

August 2017) 

Post 

treatment with 

Up Flo filter 

(g/m3) 

Post 

treatment with 

Jellyfish 

(g/m3) 

One Plan 

target 

E.coli 

(cfu/100ml) 

5-1300 No published 

data 

No published 

data 

< 260 summer 

<550 winter 

Total 

phosphorus 

(g/m3) 

0.173 0.048 0.071 Annual 

average <0.02 

Total nitrogen 

(g/m3) 

1.38 0.87 0.68 Annual 

average 

<0.337 

Ammonia – N 

(g/m3) 

Unknown Unknown Unknown <0.4 

19. Further monitoring information has been provided with another round of sampling being 

completed on the 24th May 20202. These monitoring results have been used to infer what 

the water quality is likely to be after the installation of a treatment device prior to the 

proposed discharge and after the lining and replacement of some of the pipes (refer 

Table 2)3. The proposed water quality standard is also compared to the One Plan water 

quality targets for deep lakes.

                                                
2 Memo dated 6th July 2020 – Water quality and treatment assessment – SWMH1 and SWMH2a from Simon Aiken. 
3 Memo dated 6th July 2020 – Water quality and treatment assessment – SWMH1 and SWMH2a from Simon Aiken. 
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Table 2: Stormwater quality based on monitoring undertaken by the Applicant on the 24 May 
2020, proposed improvements through treatment devices prior to being discharge, and 
comparison with One Plan water quality targets for lakes (bolded numbers show 
exceedances of the One Plan targets).4 

 Event Mean Concentration Data 

Without treatment 

or dilution 

With treatment 

(assume 40% 

metals, 30% 

nutrients) 

Parameter and 

manhole 

Target (hardness 

correction for metals) 

SWMH1 SWMH2a SWMH1 SWMH2a 

Ammoniacal N 0.4 0.3009 0.2247 0.2247 0.0602 

Dissolved Zinc 0.0164 0.0187 0.1038 0.0112 0.0623 

Dissolved 

copper 

0.0029 0.0027 0.0027 0.0016 0.016 

Total Nitrogen 0.337 1.4467 1.1567 1.0127 0.8097 

Total 

Phosphorus 

0.020 0.1512 0.1430 0.1058 0.1001 

E. RECEIVING ENVIRONMENT SENSITVITY, VALUES. 

20. The discharge of stormwater is covered in detail in the application, stormwater is 

currently discharged to an area of open water which I consider to form part of Lake Pauri. 

Expert conferencing undertaken on the 18th September 2019 between Dr Vaughan 

Keesing (for Corrections) and myself agree that the discharge should be considered as 

                                                
4 Memo dated 6th July 2020 – Water quality and treatment assessment – SWMH1 and SWMH2a from Simon Aiken. 
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a discharge to lakes, lagoons and their margins as described in  Schedule F of the One 

Plan (paragraph 6, page 5, attached as Appendix 2 ). The direction that the stormwater 

flows is dependent on the lake levels in either Lake Pauri or Wiritoa. Generally the flow 

of surface and storm water is from Lake Pauri into Lake Wiritoa. However, at times of 

low lake levels in Lake Pauri the stormwater flows back into Lake Pauri. Lake Wiritoa 

has an outlet into an unnamed tributary of the Kaitoke Stream which then flows to the 

coast. This outlet only flows when water levels in Lake Wiritoa are high enough and 

there are extended times of the year when there is no surface water outflow from Lake 

Wiritoa to the coast. Lakes Pauri and Wiritoa are effectively one lake complex with 

processes that occur in Lake Pauri influencing the water quality in Lake Wiritoa. 

21. Lakes Pauri and Wiritoa are well utilised by the local community of Whanganui for 

recreational opportunities ranging from jet skiing on Lake Wiritoa through to scout boat 

use on Lake Pauri. Lake Wiritoa also has a camping ground (Lakelands, 

https://www.lakelands.co.nz/ ) at its southern end. 

22. Lakes, especially dune lakes, are unique due to their ability to effectively store nutrients 

and for the in-lake nutrient concentrations to increase over time. In addition, internal lake 

processes can result in phosphorus being released from the sediment. Creating ideal 

conditions for cyanobacteria blooms. This internal lake process is addressed in greater 

detail later in this evidence.  

23. The MWRC Region has 675 coastal dune lakes, both deep and shallow in nature which 

occur in the paleo-dune complex of the area’s west coast. These environments are 

internationally rare.6 

24. The water management framework of the One Plan recognises the need to manage 

water bodies within the Region for the different cultural, environmental, social and 

economic values they hold.  Water Management Zones (WMZs) are the underpinning 

geographical component of the integrated water management framework in the 

One Plan and are located in Schedule A.  Forty-three water management zones have 

been identified and further divided into 124 water management Sub-zones. 

                                                
5 Leathwick, J. (2020). Indigenous biodiversity rankings for the Horizons Region. Client Report prepared for Horizons Regional 
Council, February 2020. 
6 Waters S, Kelly D, Doehring K, Floerl L 2018. Restoration planning for shallow dune lakes: data review and 
recommendations. Cawthron Report 3202. Prepared for Horizons Regional Council. 29 pages plus appendices. 

https://www.lakelands.co.nz/
file://///file/herman/D/SR/01/01/HRC%20Science%20Reports%20and%20Publications/BioD_2020_Indigenous%20Biodiversity%20Rankings%20for%20the%20Horizons%20Region.pdf
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25. Water body values are attached to each surface Water Management Zone and  

Sub-zone.  These values embody the environmental, social, cultural and economic 

values of each sub-zone.  They are defined as either reach or zone specific depending 

on whether the value is dependent on managing reach-specific effects or zone-wide 

effects.  The water body values are located in Schedule B of the One Plan. 

26. The proposed discharge falls into the Kaitoke Lakes (West_4) Water Management Zone 

as shown in Figure 1. In the One Plan the waterways have been identified for the 

following social, economic, cultural and environmental values: 

a. Life Supporting Capacity - Lowland mixed (LM); 

b. Aesthetics; 

c. Contact recreation; 

d. Mauri; 

e. Industrial abstraction; 

f. Irrigation; 

g. Stock water; 

h. Existing infrastructure; and 

i. Capacity to assimilate pollution. 

27. The reach specific values that apply to the proposed discharge area are: 

a. Amenity value – Lake Wiritoa; and 

b. Trout fishery (other). 

28. As agreed during the joint conferencing undertaken on the 18th September 2019 

(paragraph 8, page 6) the lake in its current state does not support the following 

recognised values: 

a.  Contact recreation; 

b.  Mauri;  
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c.  Stock water; 

d.  Capacity to assimilate pollution; 

e.  Amenity;  

f.  Inanga migration (lower river); and  

g.  Trout fishery. 
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Figure 1: Map of the Kaitoke catchment, lakes and waterways in close proximity to the 
proposed stormwater discharge location.  
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29. Schedule E of the One Plan (2018) sets out numerical targets to protect the majority of 

values identified within the Regions lakes (refer Appendix 1 for targets for Deep Lakes).  

These targets have been established using the best available science and expert 

opinion at the time the One Plan was developed.  The targets were designed to provide 

the best level of protection for the values within a water management Sub-zone (Ausseil 

and Clark, 2007) based on the science at the time. Since the One Plan has been 

developed a number of other documents have been released which relate to 

expectations in relation to water quality, specifically the National Policy Statement for 

Freshwater Management (NPSFM).  

30. An assessment of the current states of Lakes Pauri and Wiritoa against some of the One 

Plan water quality targets and the NPSFM are made later in this report. 

F. MONITORING AND RESULTS 

31. Monitoring for the State of Environment (SoE) lakes programme began in February 2014 

on a quarterly basis for Lakes Pauri and Wiritoa (Figure 2 for monitoring locations). This 

monitoring frequency was increased to monthly for Lake Pauri, and Wiritoa in February 

2019, and monthly for Duddings Lake in November 2018. This was after monitoring was 

showing that the lakes were at an increased risk of flipping (either elevated pH levels at 

the water surface and/or significant oxygen depletion at lower levels (depths) of the 

lake). When referring to flipping for these three lakes we mean moving from a mostly 

macrophyte dominated state to a state that becomes dominated by algal blooms. At this 

stage all three lakes are still dominated by introduced macrophytes. Flipping is normally 

considered to be a permanent state. This is true especially given the macrophytes 

species that are found in Lakes Pauri and Wiritoa in that they do not have an annual life 

cycle which results in an annual macrophyte bed collapse such as in Lake Horowhenua 

which is dominated by curled pondweed. Although reversal of flipping is technically 

possible it requires significant resources to be invested and comes with uncertainty as 

to whether it will be successful. If either Lakes Pauri or Wiritoa were to undergo flipping 

those native (and introduced) macrophytes currently present within the lakes would 

effectively go extinct within those lakes. This is due to a movement to an algal dominated 

state, which prevents sunlight from reaching the bed of the lake especially in deeper 

areas and prevents macrophytes being able to re-establish. If the flipping was to be 

reversed reintroduction of macrophytes would need to occur especially as time passes 

as the viability of any native seeds sources in the sediments reduce over time. As 
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covered in detail in Section J macrophytes provide habitat to a number of native 

(including the at-risk long fin eel) and introduced fish species. 

 

Figure 2: Map of Lakes Pauri and Wiritoa showing the contact recreation and lakes 

monitoring locations, and the location of the discharge into Lakes Pauri and Wiritoa.  
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32. LakeSPI monitoring has been undertaken in both Lakes Pauri and Wiritoa. LakeSPI is 

a bioassessment method that uses the degree of development by native submerged 

plants, and level of impact by non-native, invasive weeds to indicate a lakes ecological 

condition. The methodology results in a percentage score, with greater than 75% being 

Excellent, between 50-75% being High, between 20-50% being Moderate, between 0-

20% being Poor, and 0% being Non-vegetated7. Lakes Pauri and Wiritoa are 

categorised as being in poor ecological condition with a LakeSPI Index of 16%, and 14% 

respectively. 

33. With the quarterly and monthly water quality sampling we are able to undertake an 

assessment of the current state of water quality in both Lakes Pauri and Wiritoa and 

compare this against the One Plan targets and the National Policy Statement for 

Freshwater Management and the National Objectives Framework. This assessment has 

been completed as shown in Table 3 and Table 4. These tables show that chlorophyll a 

(chl a), Total Nitrogen (TN), Total Phosphorus (TP) fail the One Plan targets and E. coli 

and ammoniacal N meet the One Plan targets. Against the NPSFM Lake Wiritoa falls 

into Band D for all the compulsory attributes. Lake Pauri for nutrients (TP, TN) falls into 

Band D, and it falls into Band B and C respectively for chlorophyll a median and 

maximum. Lake Wiritoa has poorer water quality considering the above analysis, given 

the predominant direction of flow is from Lake Pauri to Lake Wiritoa this not surprising 

and in the case of these lake systems Lake Wiritoa could be considered to be the final 

receiving environment for the majority of contaminates that enter these lakes.  

34. For those parameters that fall into Band D (below the national bottom line) of the 

NPSFM, Regional Councils are directed to develop plans that will improve the waterway 

out of the Band D. With a number of water quality parameters in Lakes Pauri and Wiritoa 

failing to meet the One Plan water quality targets for deep lakes and falling within Band 

D of the NPSFM one can consider that the freshwater systems are over allocated. As 

covered in more detail below this application is inconsistent with moving the water quality 

out of Band D for those relevant parameters and moving towards meeting the One Plan 

water quality targets. In recognition of water quality issues in Lakes Pauri and Wiritoa in 

2013 MWRC commissioned a report to provide recommendations on opportunities to 

address water quality issues in Lakes Pauri and Wiritoa8. Although not a statutory 

                                                
7 Burton, T. (2020) Assessment of 42 lakes in the Manawatū-Whanganui Region using LakeSPI. Prepared for Horizons 
Regional Council. NIWA Client Report: 2020101HN. 
8 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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document this report identifies a number of options to undertake works that aid in the 

restoration of the lakes. These recommendations included both in-lake and catchment 

wide interventions. 

Site 
name 

OP 
chl a 
(ave) 

OP chl 
a 
(max) 

OP 
total 
nitroge
n 

OP total 
phosphoru
s 

OP 
ammoniaca
l nitrogen 

OP E. 
coli 
(bathing) 

OP E. 
coli 
(winter) 

OP 
target 

Annu

al ave 

less 

than 5 

mg/m3

. 

No 

sample

s to 

exceed 

15 

mg/m3. 

Annual 

ave less 

than 

0.337 

g/m3. 

Annual ave 

less than 

0.020 g/m3. 

Concentratio

n of 

ammoniacal 

nitrogen 

must not 

exceed 

0.400 g/m3 

within 2m of 

the water^ 

surface. 

Less than 

260 

mpn/100

ml 

Less than 

550 

mpn/100

ml 

Lake 
Pauri 

Fail Fail Fail Fail Pass Pass Pass 

Lake 
Wirito
a 

Fail Fail Fail Fail Pass Pass Pass 

Table 3: Lake Pauri and Wiritoa water quality compared to the One Plan water quality 
targets for deep lakes (composite sample). 

 

Site name NOF: Lake 
phytoplankton 
(median) 

NOF: Lake 
phytoplankton 
(maximum) 

NOF: Lake 
Total 
Nitrogen 

NOF: Lake 
Total 
Phosphorus 

Lake Pauri 
B C D D 

Lake Wiritoa 
D D D D 

Table 4: Lake Pauri and Wiritoa water quality compared to NPSFM NOF attributes 
(composite samples). 

35. The reason for the focus being on TP and TN concentrations is the effects that these 

nutrients can have on the values of the Lakes. Of most concern for recreational purposes 
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is the presence of algae in particular cyanobacteria as it poses a risk to recreational 

users. Some cyanobacteria species have the ability to produce toxins in the water 

column which if ingested can result in liver damage. Within the Ministry for Health and 

Ministry for the Environment contact recreation guidelines9 they are alert levels at which 

the suitability of the lake for contact recreation changes depending on the biovolume of 

cyanobacteria species. This also changes depending on the presence of potentially toxin 

producing cyanobacteria (refer Table 5). Both Lakes Pauri and Wiritoa have been closed 

to recreational use as a result of exceedance of the guidelines. The difference in 

thresholds between potentially toxin producing species and other cyanobacteria species 

is the ability of cyanobacteria to be a skin irritant even if not having the ability to produce 

toxins. For potentially toxin producing species it is the possibility that toxins may also be 

present in the water column and pose a risk to the water users. Lake Pauri and Wiritoa 

have both previously had toxins produced by cyanobacteria detected in water quality 

samples.  

                                                
9 Ministry for the Environment and Ministry of Health. 2009. New Zealand Guidelines for Cyanobacteria in Recreational Fresh 
Waters – Interim Guidelines. Prepared for the Ministry for the Environment and the Ministry of Health by SA Wood, DP 
Hamilton, WJ Paul, KA Safi and WM Williamson. Wellington: Ministry for the Environment. 
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Table 5: The alert-level framework for planktonic cyanobacteria taken New Zealand 
Guidelines for Cyanobacteria in Recreational Fresh Waters – Interim Guidelines. 

36. Another measure to look at water quality within lakes is to look at the Trophic Lake Index 

(TLI). This measure combines together a number of parameters including TP, TN, chl a, 

and secchi disc measurements into one number (some parameters can be removed 

depending on whether it is possible to collect all of the parameters from a lake i.e. secchi 

disc and not being able to measure these from a helicopter monitoring, therefore not 

needing to consider this parameter in the analysis). The TLI has categories that rate the 

condition of the lake as shown in Table 6. Monitoring between 2014 and 2018 has Lake 

Wiritoa10 falling between 4.9 and 5.9 (Eutrophic to Supertrophic) and Lake Pauri11 

between 4.9 and 5.9 (Eutrophic to Supertrophic).  

                                                
10 https://www.lawa.org.nz/explore-data/manawat%C5%AB-whanganui-region/lakes/lake-wiritoa/ 
11 https://www.lawa.org.nz/explore-data/manawat%C5%AB-whanganui-region/lakes/lake-pauri/ 

https://www.lawa.org.nz/explore-data/manawat%C5%AB-whanganui-region/lakes/lake-wiritoa/
https://www.lawa.org.nz/explore-data/manawat%C5%AB-whanganui-region/lakes/lake-pauri/
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Table 6: Trophic Lake Index categories.  

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

in their management. As covered above these lakes, 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. In some situations it could be 

argued that a discharge can comply with the One Plan water quality targets for lakes 

and therefore the effects of the discharge on the receiving environment must be minor. 

If this discharge was to a river this may be the case, however, in the case of dune lakes 

these nutrients are not simply washed downstream. They are discharged into the lake, 

either becoming available to algae or macrophyte species for growth or driving the 

associated processes that these species can result in. Alternatively they become bound 

to sediment to later become available through in-lake processes. Therefore compliance 

with the One Plan or indeed the NPSFW targets and attributes for the discharge itself 

fails to consider the receiving environment and the processes that occur within them.  

38. This however, is all rather a moot point, given that the lakes themselves neither comply 

with the One Plan targets nor the national bottom line for TP and TN. I am of the opinion 

the capacity to assimilate further pollution within them is not available. 
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G. SURFACE WATER, GROUNDWATER CATCHMENT AND LANDUSE 

39. MWRC recently commissioned work to identify surface water and groundwater capture 

zones for a number of the regions dune lakes. This work has identified the surface and 

groundwater capture zones and areas (refer Table 7 for surface water capture areas) 

for each of the lakes. The groundwater catchment capture zones for Lake Pauri (refer 

Figure 3) and Lake Wiritoa (Figure 4) were identified in this report12 and reproduced 

below. The surface water map layers used for this work was based on a desk top 

analysis which incorrectly identify the surface water capture zones for these lakes. The 

surface water capture zones for a number of the regions dune lake (especially those in 

priority catchments for nutrient management) have been ground truthed. The result of 

this are shown in in Figure 5. This analysis shows that the surface water and any 

groundwater that is intercepted by the stormwater system would not have drained to 

Lakes Pauri and Wiritoa. For the groundwater this is consistent with the application and 

currently held consent for the wastewater discharge to land from Whanganui Prison, 

which showed that the groundwater flow direction from the area around the Prison is 

towards the coast (Whanganui Prison wastewater discharge application and s92 

response).  

Table 7: Size of Lake Pauri and Wiritoa surface water capture zones. 

Lake Catchment area (km2) 

Lake Wiritoa 1.71 

Lake Pauri 3.43 

 

40. 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.  

                                                
12 Nicol, R., & Thomas, N. (2017). Coastal Lakes Groundwater Capture Zones Investigation.  
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Figure 3: Groundwater capture for Lake Pauri. 

 

 

Figure 4: Groundwater capture zone for Lake Wiritoa 
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Figure 5: Surface water capture zones for Lake Kaitoke, Pauri, Kohata, and Wiritoa. 
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H. ASSIMILATION CAPACITY OF LAKES PAURI AND WIRITOA 

41. Within the One Plan the capacity to assimilate pollution is one of the values recognised of 

the regions waterways. This value is recognised as “the capacity of a water body and its 

bed to assimilate pollution is not exceeded”. 

42. The One Plan contains targets for both shallow and deep lakes for a range of parameters 

related to their ability to assimilate pollution. For both lakes Pauri and Wiritoa the deep 

lake targets apply (refer Appendix 1 for an extract from Schedule E of the One Plan) as 

both lakes are greater than five metres in depth.  

43. The target for TP is the annual average concentration of TP must not exceed 0.020 g/m3 

and for TN the annual average concentration of TN must not exceed 0.337 g/m3.  

44. For both of the lakes the monitoring shows that these targets are exceeded. Therefore I 

am of the opinion these lakes have no further capacity to assimilate further pollution.  

45. With the majority of dune lakes in the region not having permanent outflows, the residence 

time of the water in the lakes is high. Nutrients therefore do not flow through the lake 

system and effectively become trapped. Phosphorus can become bound to the lake 

sediment however, internal lake processes (low DO, or high pH) can mean that this 

phosphorus becomes bioavailable. This means that lakes can continue to become more 

enriched over time as nutrients continue to enter the system. In the case of Lakes Pauri 

and Wiritoa the water quality targets in the One Plan are exceeded and the lakes fall into 

Band D within the NPSFW. All of these factors show that these lakes no longer have the 

ability to assimilate further pollution without further compromising their values. Continuing 

to discharge water which contains these nutrients continues to result in further 

degradation of the lakes. 

46. Within the application it has been noted that the proposed treatment devices will achieve 

the One Plan stormwater treatment requirements in respect of sediment, trash, debris 

(including neutral buoyancy debris) and hydrocarbons removal13.  There is however, no 

mention of nutrients and metals within this assessment. I’m also unsure as to where 

exactly in the One Plan there are requirements for the parameters assessed as being able 

to be achieved. The nutrient monitoring data provided to date with the application and s92 

                                                
13 2018 Assessment of Effects, Page 22. 
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response shows that the discharge would not be able to comply with the One Plan targets 

from the discharge itself or after mixing (Table 2). 

47. 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 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.  

48. I note that the Applicant proposes that they are only a minor contributor to the nutrient 

load of the lakes14. I note there is no data provided to support this assertion. With the 

presently available information it is not possible to attribute the load to each of the activities 

in the catchment. 

I. RECYCLING OF NUTRIENTS WITHIN LAKES 

49. An additional complexity to lakes is that they effectively act as nutrient sinks and create 

an internal load of nutrients, unlike other water systems such as rivers. These nutrients 

can stay within the system and can drive lake processes. Continuing to add nutrients to 

this internal load means that restoration activities will take longer or that improvements 

can never be made. This is a result of requiring that the internal load is either removed,  

turned off, or reduced to minimal levels for restoration to be successful (for example 

through algae being removed in the outflows). 

50. This internal load comes about by processes within the lake being able to release the 

phosphorus that is bound to sediment and therefore drive the presence of blue-green 

algae. Some of these toxin producing blue-green algae species (including those found in 

                                                
14 Page 29, 44 of the applicants Assessment of Effects – April 2018. 



 

Section 42A Technical Hearing Report 
  

 

Application No. APP-2013016147.00  
Prepared by Logan Brown, Freshwater and Partnerships Manager 
18 August 2020 

25 

 

Lakes Pauri and Wiritoa) are able to fix their own nitrogen from the atmosphere, and 

therefore the release of phosphorus from the sediment provides these species with a 

competitive advantage. These species have resulted in the closure of the lakes at times 

and are known to produce toxins which are both harmful to humans and livestock. 

51. In terms of returning the lakes to a state that provides an adequate level of protection to 

the identified values, it is vital to reduce the current internal load, and while this is outside 

of the Prisons control it will need to be achieved by a variety of mechanisms. These range 

from chemically capping the lake bed to prevent the release of phosphorus into the water 

column for algae and macrophyte growth or alternatively, the harvesting of nutrients 

through such tools as harvesting the macrophytes or algae that grows. 

52. However, what is vital in terms of improving lake water quality is that the nutrient load that 

is discharged to the lakes is significantly reduced or eliminated. This is to prevent the 

internal load from becoming an issue again in the future as the lakes return to being a sink 

for the nutrients and other contaminates that enter them. Without reducing the current 

internal load and the on-going nutrient inputs to the lakes we are simply imposing costs 

on future generations to fix water quality from activities that we undertake now. 

53. Of note here is also that the application states that the lakes are insensitive receiving 

environments due to the current water quality. The current water quality of these lakes is 

compromised; this however, does not mean they are insensitive.  Lakes are environments 

which are sensitive to nutrient inputs. The longer nutrients are added to these systems 

the harder, longer and more expensive it will be to enhance these lakes in the short, 

medium, and long term. 

J. NATIVE FISH COMMUNITIES AND MIGRATIONS IN THE KAITOKE CATCHMENT 

54. The New Zealand Freshwater Fish Database (administered by NIWA) holds records for 

fish surveys that have been undertaken within the Kaitoke catchment. These records 

include the following species: 

a. Common bully (endemic); 

b. Short fin eel (native); 

c. Long fin eels (endemic); 

d. Perch (introduced – sports fish); 
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e. Goldfish (introduced); and  

f. Rainbow trout (introduced- sports fish, previously stocked into the lakes as no 

spawning grounds are present within the tributaries to the lakes for the 

establishment of naturally recruiting populations). 

55. These species should be considered the minimum species found in the catchment as not 

all streams or habitats will have be sampled. The information is also only for those surveys 

that have been submitted to the database and does not include information that is 

collected but not submitted.  

56. The outlet from Lake Wiritoa is ephemeral in nature in that it generally flows during winter 

when water levels in Lakes Pauri and Wiritoa are high enough, and then during early to 

late summer the outlet ceases to flow due to dropping lake water levels. This means that 

during the peak migratory period for native fish (July through to December), native fish 

would be able to access the lake. The Kaitoke Stream which drains Lake Kaitoke, and 

into which the outlet from Lake Wiritoa flows, flows all year. Migratory pathways between 

rivers/streams and the sea are extremely important components of healthy riverine 

ecosystems and aquatic biodiversity in New Zealand.  The migration times of diadromous 

fish (requiring access to the sea at some stage during their life cycle) differ according to 

species; however, fish are migrating throughout the year in New Zealand Rivers. 

57. New Zealand has a highly mobile native fish fauna consisting of a large number of 

diadromous (migratory) species. New Zealand’s native fish communities also display a 

high degree of endemism (85% of New Zealand’s native fish fauna are only found in New 

Zealand15.  Many native fish species such as the Galaxiidae spawn within the riparian 

margins of rivers, streams and estuaries, and upon hatching the larvae migrate into the 

coastal marine waters to grow.  These species return to freshwater as juvenile whitebait 

in the spring and migrate upriver into the habitats preferred by adult fish. 

58. The juvenile fish, known collectively as whitebait, comprise six species of native fish: 

common smelt (Retropinna retropinna), inanga (Galaxias maculatus), koaro (G. 

brevipinnis), giant kokopu (G. argenteus), shortjaw kokopu (G. postvectis) and banded 

kokopu (G. fasciatus). Within the Kaitoke catchment we would expect to find smelt, 

inanga, giant kokopu, and banded kokopu due to the small catchment sizes, the proximity 

                                                
15 Jowett, I. G.; Richardson, J. 1996: Distribution and abundance of freshwater fish in New Zealand rivers. New Zealand journal of 
marine and freshwater research 30: 239-255. 
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(closeness to the coast), the lack of high altitude areas, and similar fish species being 

found in neighbouring catchments.  

59. Rainbow trout (Oncorhynchus mykiss) have previously been stocked in the lakes as a 

sports fishery, although trout populations are not self-sustaining as none of the tributaries 

to the lakes provide suitable habitat for the adults to be able to complete spawning. Perch 

are found in both Lakes Pauri and Wiritoa and would have been introduced as a sports 

fish to both lakes.  

60. Perch are commonly found throughout the coastal lakes within the MWRC region and are 

also one of the potential drivers of cyanobacteria blooms. This is due to juvenile perch 

consuming zooplankton which feed on algal cells. The reduction in zooplankton due to 

perch consumption is thought to exacerbate cyanobacteria blooms. Removal of perch 

populations is one option that is normally considered when looking at restoration options 

to 1) reduce cyanobacteria blooms, and 2) improve native fish populations as a result of 

predation from adult perch on native fish.  

61. Lakes provide a range of different habitat types for fish species; open water for schooling 

type species (i.e. inanga), and perch during certain life stages, benthic habitat for lake 

bottom preferring species (i.e. common bully), and macrophyte beds for a range of 

species to be able to spawn (perch), hide from predators (bullies) or hide to be able to 

ambush food (eels).  

62. However, the area that is available to be used by aquatic organisms can become limited 

due to internal lake processes. These can be decreases in dissolved oxygen 

concentrations or saturation at the bottom of lakes when they undergo stratification and/or 

when high pH is experienced at the lakes surface as a result of photosynthesis from algae. 

Appendix 2 shows that in Lake Pauri during stratification, below five metres from the water 

surface low dissolved oxygen concentrations can occur. Also, in the top few metres high 

pH can occur.  This means there is limited habitat available for fish to be able to use 

between the low dissolved oxygen and the high pH areas at certain times of the year. 

63. As a result of deoxygenation, and/or high pH, and the introduction of exotic fish species 

(mostly perch), the native fish populations within these lakes are compromised. 
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64. It has also been reported by locals that kakahi (freshwater mussels) are also present 

within Lake Pauri. The most recent LakeSPI monitoring in Lake Pauri16 did not encounter 

kakahi, however, given that LakeSPI isn’t designed to survey their presence this doesn’t 

mean that they are no longer in the lake. A survey dedicated to surveying for them would 

need to be undertaken to confirm either way. Kakahi are found within the bed of some of 

the Regions Rivers, streams, and lakes. The juvenile life stage of kakahi are dependent 

on a fish host (refer to Figure 6) and are particularly sensitive to ammoniacal nitrogen and 

copper when they are juveniles. Given that kakahi are limited to the bed of the lakes, large 

areas of lake bed being exposed to low dissolved oxygen levels and/or high pH limits the 

ability of Lake Pauri to be able to support kakahi populations. 

 

Figure 6: Kakahi life cycle. 

  

                                                
16 Burton, T. (2019). Assessment of 42 Lakes in the Manawatū‐Whanganui Region using LakeSPI. Prepared for Horizons 
Regional Council. NIWA CLIENT REPORT No: 2019073HN. 
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K. ECOLOGICAL HEALTH OF THE LAKES 

66. As discussed above in paragraph 32 one of the methods that is used to assess ecological 

health of lakes within New Zealand is the use of LakeSPI. This allows us to assess the 

ecological condition of lakes using submerged vegetation characteristics. Lake Pauri and 

Wiritoa were last assessed in November 2015 with Lake Pauri scoring 16%, which puts it 

into the Poor category, and Lake Wiritoa scoring 14% also classing it as Poor (this is from 

a score of 16% in 2001). 

67. The condition of the lakes rate as poor using the above method, with this is based on the 

presence of native vs exotic macrophyte species. The presence of various macrophyte 

species can tell us a number of things. The presence of exotic macrophytes is not a 

reflection of the inputs from the stormwater but more one of human negligence of 

introducing these species to the lake systems. The presence of nitrogen can however, 

lead to increased growth of hornwort17, an invasive macrophyte species, which is present 

in both of the lakes. 

68. Hornwort is a particularly invasive freshwater species that has the ability to form free 

floating clumps that can be blown around the lake by the wind, interfering with the ability 

of people to be able to use the lakes for recreational purposes. In addition, these clumps 

of hornwort can alter the pH conditions in the water column surrounding the clump. Tools 

for the eradication of hornwort do exist, however, they are technically challenging and 

costly18.  

69. Hornwort and other native and introduced macrophytes produce large volumes of organic 

matter that when they die (similar to trees losing leaves), drop to the bottom of the lake. 

This organic matter then begins to decompose. This decomposition requires dissolved 

oxygen for the organic matter to be broken down and results in a further deoxygenation 

of the water column adding to the deoxygenation in the bottom layer when stratification 

occurs. As covered above this deoxygenation at the lake bed can result in the result of 

phosphorus from the sediment. An additional complicating factor with hornwort is that the 

free floating clumps can also result in localised areas of high pH as the hornwort 

undertakes photosynthesis. These areas of high pH can also result in suitable conditions 

                                                
17Matheson, 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, P., & de Winton, M. (2020). Lake Namunamu - Hornwort eradication - Short communication. 
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for the release of phosphorus bound to sediment particles is shallower areas of the lake 

that might not be affected by the lake stratification and the low dissolved oxygen 

concentrations.  

L. LEGACY ISSUES FROM THE DISCHARGE  

70. As covered above lakes effectively act as sinks for nutrients and metals especially those 

that bind to sediment. The issue with nutrients binding to sediment is that they can also 

become released when the conditions are right in the lake (e.g. high pH, or low dissolved 

oxygen) with these conditions occurring in Lakes Pauri and Wiritoa. The nutrients are 

therefore not effectively retired from use but become available again to be used by algae 

or macrophytes within the lake. This is frequently referred to as an internal load of the 

lake. The on-going addition of nutrients therefore continues to add cumulatively to the 

effects of nutrient enrichment within the lake. This creates a legacy issue and the effects 

will be on-going for decades. 

M. BEST PRACTICAL OPTION ASSESSMENT 

71. The Applicant has provided a final copy of the Whanganui Prison Stormwater 

Management Best Practical Option (March 2020) (BPO Report). This document usefully 

provides us with the Multi criteria analysis summarised into E219 for the short list options.  

72. Of relevance to my area of expertise is the three criteria that specifically relate to water 

quality and ecological effects (which feeds into the ease of consent criteria). The 

assessment considers the differences in the receiving environments i.e. the difference 

between discharging to the lakes versus discharging to downstream of Lake Wiritoa. This 

is important as a misunderstanding of lakes processes can lead to one option being 

considered more environmentally acceptable than another, which isn’t necessarily the 

case.    

73. As covered in detail above both Lakes Pauri and Wiritoa do not meet the One Plan water 

quality targets and fall into Band D for a number attributes of the NPSFM. The approach 

taken in the BPO is that water quality is already degraded and therefore provides 

justification to continue to discharge to the lakes.  This is at odds with direction provided 

from both the National Policy Statement Freshwater and the One Plan, and the on-going 

                                                
19 Whanganui Prison Stormwater Management Best Practical Option (March 2020). 
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legacy nutrient issues that such on-going discharges will create. The analysis also 

appears to fail to consider the ways in which dune lakes operate in terms of becoming 

sinks for nutrients that are discharged to them. Although the application proposes an 

improvement in the quality of the discharge, the discharge will continue to add nutrients 

resulting in the continuation of degradation of water quality of the lakes. This appears to 

not have been factored into the assessment criteria.  

74. For the discharge of stormwater to the ephemeral stream that discharges from Lake 

Wiritoa, the ecological effect is rated at almost the highest level possible (4 out of 5). In 

Table 3.7 of the BPO report the assessment states “introduces stormwater contaminant 

to an otherwise “clean” stream and wetland system. But the most significant potential 

adverse effect comes from a change to the hydrological regime”. The assertion that this 

is a ‘clean’ system is an interesting assessment given that the stream is the outlet from 

Lake Wiritoa and therefore the water comes from Lake Wiritoa. Therefore the water quality 

experienced in the stream would be the same as that experienced in Lake Wiritoa at the 

time the stream is flowing and therefore could be considered to be far from “clean”. The 

second part of that statement is in relation to the hydrological change; this is already a 

system that only flows when the water levels are high enough in Lake Wiritoa to cause 

the outlet to operate. Therefore, the biota present will already be exposed to periods of 

dry and flowing water. Additionally the existing and proposed discharge location into the 

lakes occurs in to an area connecting the two lakes. This area can dry out in summer 

depending on the lake levels and therefore the same hydrologically regime occurs at this 

site. Therefore the proposed discharge location (this application) and into the ephemeral 

stream that discharges from Lake Wiritoa should be afforded the same level of 

hydrological regime change.  

75. I note these concerns above as an inconsistent method of applying them or a lack of 

understanding as to how dune lakes operate is contained within the BPO. These can 

obviously influence the outcomes that are proposed and hinge on having a thorough 

understanding of how the receiving environments operate.  

76. Lastly the assumptions made for giving a score to an activity obviously affect the final 

score that is given for ease of consenting. If the assumptions made are not correct then 

the score provided for consenting will reflect the incorrect assumptions that have been 

made.    
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N. SUBMISSIONS 

77. I have read the submissions that have been made on the applications that were publicly 

notified. A total of 15 submissions were received on the application.   

78. Ms Adsett in Appendix 2 of her Officers Report has created a table which summarises 

submitters concerns around the proposal. For brevity I refer readers to Ms Adsett’s report 

for this summary and I provide comment on those particular submissions that fall within 

the area of my expertise. 

79. Many of the submission points focus on the quality of discharge into the lakes and effects 

of this discharge on the lake and the activities that people undertake on the lake. Specific 

concerns being: 

a. Concern about the discharge resulting in contamination (submitters 2, 3, 

4, 5, 6, 7, 8, 9, 10, 11, 12, 13, and 14). This is covered in detail in the above 

assessment and for brevity is not repeated here other than to mention that the 

current and proposed discharge will continue to result in the discharge of 

contaminants into Lakes Pauri and Wiritoa.  

b. Concerns regarding effects on recreational users (submitter 3, 4, 5, 6, 9, 

10, and 12). At the actual proposed discharge location the opportunities for 

recreational activities are limited. However, the lakes are well known and used 

for recreational opportunities when lake conditions allow. Monitoring through the 

contact recreation season (November to April) has at times resulted in the lakes 

being closed to primary contact recreation. As covered above, cyanobacteria 

blooms can occur seasonally as a result of phosphorus release from the lake 

bed as a result of deoxygenation and/or pH exceeding 9.2. Both of these 

conditions occur within Lake Pauri and Wiritoa. 

c. Concerns around monitoring (submitter 7, 9, and 10). Monitoring is covered 

specifically in Section O below. The Applicant has proposed monitoring of the 

discharge prior to it entering the lakes for two parameters although does not 

propose any discharge quality limits. Monitoring in itself does not avoid, mitigate, 

or remedy an effect, however, it can be used as a tool to ensure that effects from 

an activity are within the scope of the anticipated effects at the time of a consent 

being granted, or used in situations where adaptive management may be 
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possible and having triggers for upgrades. As covered above the assimilative 

capacity of both Lakes Pauri and Wiritoa compared to the One Plan water quality 

targets for Lakes and against the NPSFM attributes in my opinion no longer 

exists. In the addition the values as identified in the One Plan for these lakes are 

no longer maintained. The application as proposed will continue to result in 

further degradation of Lakes Pauri and Wiritoa and monitoring will not prevent 

this. However, if consent is deemed suitable to be granted, monitoring and 

associated limits will be an important factor in monitoring effects on the receiving 

environments.  

d. Alignment with One Plan and/or national standards (submitters 5, 6, 9, 12, 

and 13). This is covered in detail in above and is not repeated here. The water 

quality within Lakes Pauri and Wiritoa does not meet the One Plan water quality 

targets for deep lakes, and a number of parameters fall within Band D for 

attributes for lakes in the NPSFM. The application as proposed will not see 

actions that will result in moving the lakes close to meeting these targets or out 

of Band D; it in fact will see movement further away from meeting these targets 

and/or attribute states.  

e. Fish species with the lakes (submitters 8, 13, and 14). The presence of fish 

species within the lakes is covered in Section J in terms of the effects of the 

discharge on fish populations. The lakes are dominated by introduced 

macrophytes and poor water quality which creates conditions that are not 

conducive to healthy fish populations. At times the lakes experience high pH 

levels at or near the lake surface (as a result of photosynthesis from the algae 

and macrophytes) and areas of the lake also have low dissolved oxygen levels 

when the lake is stratified. These two things generally occur together and 

significantly reduce the area available for fish species (both native and exotic) 

to occupy within the lake.   
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O. MONITORING AND CONDITIONS 

80. I note in the application that the Applicant proposes a number of resource consent 

conditions if the consent was deemed suitable to be granted20. Monitoring is specifically 

mentioned as proposed conditions 9 and 10 (place of sampling and parameters). I note 

that the Applicant only proposes to monitor two contaminants these being total zinc and 

copper. 

81. Although monitoring is frequently included on consent conditions it is in itself not a form 

of mitigation for the effects of an activity, especially when the monitoring is not tied to 

standards on the discharge quality. During the expert conferencing undertaken on the 18th 

September 2019 a number of alternative options were considered in terms of managing 

the effects of nutrients entering the lakes. There is no evidence that the applicant has 

considered these options any further as part of this application.    

82. If the consent is deemed suitable to be granted monitoring of the discharge should include 

continuous monitoring of discharge volumes, contaminant concentrations to able the 

establishment of loads discharged to the lakes, and in-lake monitoring tied back to water 

quality discharge standards. Monitoring parameters in the discharge should include (water 

quality monitoring should be flow proportional over an discharge event to establish the 

due discharge load): 

a. Total Phosphorus; 

b. Total Nitrogen; 

c. Nitrate; 

d. Nitrite; 

e. Ammoniacal-N; 

f. E. coli; 

g. Dissolved Reactive Phosphorus; 

h. Total Petroleum Hydrocarbons; 

                                                
20 Assessment of Environmental Effects, April 2018, page 56, proposed conditions 9 and 10. 
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i. Polycyclic aromatic hydrocarbons (PAH’s);  

j. Total Suspended Solids; 

k. Total and dissolved zinc; 

l. Total and dissolved copper; 

m. Total and dissolved lead; 

n. Total and dissolved nickel; 

o. pH; and 

p. Hardness (as CaCO3 g/m3). 

83. Given the nature of lakes acting as sinks the establishment of loads discharged to them 

is important. The establishment of loads and their source enables the development of an 

allocation framework for nutrient management and feeds into the development of 

restoration management plans for both in-lake and catchment wide interventions.  

P. SUMMARY 

84. Lake Pauri and Wiritoa are coastal lakes within the Kaitoke catchment near Whanganui. 

Both lakes currently experience poor water quality when compared to the One Plan water 

quality targets for deep lakes and the attributes within the National Policy Statement for 

Freshwater Management for lakes. The lakes are valued by the local communities and 

are used for recreational purposes which have resulted in them being included in the 

MWRC contact recreation programme.  The One Plan identifies a number of values that 

Lakes Pauri and Wiritoa hold; the lakes in their current state do not support the following 

values that have been identified contact recreation, mauri, stock water, capacity to 

assimilate pollution, amenity, inanga migration (lower river), and trout fishery.  

85. The Department of Corrections have applied for a resource consent to continue the 

discharge of stormwater from the Whanganui Prisons into Lakes Pauri and Wiritoa. As 

part of the proposal the Applicant proposes to undertaken work within the stormwater 

network to reduce groundwater infiltration into the stormwater system and also install a 

stormwater treatment device prior to the discharge entering the lakes.  
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86. MWRC commenced monitoring Lake Pauri and Wiritoa on a quarterly basis as a result of 

the establishment of a Lakes monitoring programme in February 2014. This quarterly 

monitoring continued until February 2019 at which point the monitoring was increased to 

monthly. This increase in the frequency of monitoring occurred at Lake Pauri, Wiritoa, and 

Dudding and was instigated as a result of some concerns around water quality monitoring 

showing that the lakes were at an increased risk of flipping whereby the lakes go from 

being in a state that is macrophyte dominate (either native or introduced) to algal 

dominated. Once flipping occurs it is generally considered to be permanent and is 

technically challenging and costly to reverse.  

87. Monitoring since 2014 has shown that: 

a.  the lakes consistently fail to meet the One Plan water quality targets for deep 

lakes, fall within band D of the National Policy Statement for Freshwater 

Management for a number of lake attributes; 

b.  the lakes have an internal process of nutrient cycling which is created via in-

lake conditions; and  

c.  the continual addition of  nutrients to the lakes system is creating a legacy load 

that at some stage is going to need to be dealt with if we are to see an 

improvement in water quality. 

88. The Applicant has undertaken a BPO assessment for the options of discharging the 

stormwater. A number of criteria relate specifically to water quality and effects. The matrix 

shows a transparent thought process as to some of the decisions that have been made. 

Unfortunately however, the basis and conclusions that have been drawn seem to have 

been based on the misunderstanding of how lake systems operate. This is a fundamental 

flaw in the decision making process as it fails to consider the receiving environments as 

a lake system.  

89. Submitters have raised a number of concerns in relation to water quality and the values 

and aspirations that they hold for the Lakes as the local community. These submissions 

raise a number of topics that fall within my area of expertise and are covered in detail 

above.  
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90. The application as proposed will continue to see a further degradation of water quality 

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

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

DATED this 18 of August 2020  

 

 

_________________________________ 

Logan Arthur Brown 
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Appendix 1 

 

Table 1: One Plan Lake Water Quality targets. 
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Appendix 2  

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Dissolved oxygen depth profile from Lake Pauri at monitoring Site 2 on the 4th December 2019. 
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Figure 8: Dissolved oxygen depth profile from Lake Pauri at monitoring Site 1 on the 4th December 2019.  
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Figure 9: pH depth profile from Lake Pauri at monitoring Site 1 on the 21st November 2018.  
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Figure 10: pH depth profile from Lake Pauri at monitoring Site 1 on the 24th November 2016. 
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Figure 11: Dissolved oxygen depth profile from Lake Pauri at monitoring Site 1 on the 12th March 2020. 
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Appendix 3 
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