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BEFORE AN INDEPENDENT HEARINGS 
PANEL OF WAIKATO DISTRICT COUNCIL 
 
 

IN THE MATTER of the Resource Management Act 1991 
 

AND 
 
IN THE MATTER of an application by Lakeside 

Developments 2017 Limited for a 
private plan change 

 

STATEMENT OF EVIDENCE OF MICHAEL STEWART ON BEHALF OF 

LAKESIDE DEVELOPMENTS 2017 LIMITED  

 

1. INTRODUCTION 

 

1.1 My full name is Michael Stewart.  I am a Director and Environmental Chemist at 

Streamlined Environmental Ltd. I have 20 years professional experience as a 

chemist. I hold a PhD in Chemistry from the University of Canterbury (awarded 

1997).  

 

1.2 From 1997 to 2006 I was involved primarily in natural products research in the 

UK (pharmaceutical/biotech sector) and Australia (academia). 

 

1.3 Since returning to New Zealand in 2006 (NIWA to December 2014 and 

Streamlined since then) I have been involved primarily in research and 

commercial projects in environmental chemistry, including:  

 

(a) Reviews and technical studies of water and sediment quality and 

emerging contaminants for RMA consenting (Watercare – Omaha 

WWTP, Warkworth/Snells Beach WWTP);  

 

(b) Assessments of ecological effects of wastewater and/or stormwater 

discharges to the receiving environment (Watercare – Omaha WWTP, 

Warkworth/Snells Beach WWTP, Southwest Manukau WWTP 

(wastewater); Lakeside Developments Ltd – Te Kauwhata WWTP 

(wastewater); Le Coz Ltd – Whitford Manor Estate (wastewater and 

stormwater);  

 

(c) Literature review of the risks and adverse effects from waterborne 

contaminants (Otago Regional Council);  
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(d) The design and implementation of monitoring programmes on legacy 

and emerging organic contaminants for Auckland and Waikato 

Regional Councils;  

 

(e) Critical reviews of state of the environment monitoring programmes for 

Auckland and Waikato Regional Councils;  

 

(f) Broad scale water quality assessment to inform the Rotokauri 

Integrated Catchment Monitoring Plan (Hamilton City Council); 

 

(g) Human health risk assessments of contaminants in mahinga kai 

species (Health Research Council, Whakaora Te Waihora), and; 

 

(h) Water quality trend analysis. 

 

1.4 I have co-authored 22 peer-reviewed scientific publications, 12 as lead author 

and 21 in international journals. I am still actively engaged in research, especially 

around the environmental fate and effects of emerging contaminants in New 

Zealand and the development of methods to measure bioavailable 

concentrations of chemical toxicants. 

  

1.5 I have read and I am familiar with the Environment Court's Code of Conduct for 

Expert Witnesses December 2014. For the purpose of this hearing, I agree to 

be bound by that Code of Conduct and have familiarised myself with the 

requirements as set out in the Code. 

 

1.6 This evidence is provided in respect of the Lakeside Private Plan Change 

request made by Lakeside Developments 2017 Limited (LDL).  

 

2. MY INVOLVEMENT IN THE PROJECT  

 

2.1 I have been involved in this Project since May 2017.  

 

2.2 I was the author of a memo to LDL on the effect of land use change from dairy 

farm (current status) to residential (proposed Lakeside development) on nutrient 

(nitrogen (N) and phosphorus (P)) loads to Lake Waikare (Stewart, 2018). 
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2.3 I was also the lead author on two reports which assessed the effects to Lake 

Waikare and further downstream (Whangamarino Wetland and Lower Waikato 

River) from current and future discharges of wastewater from Lakeside and Te 

Kauwhata WWTPs (Stewart et al. 2017a) and Lakeside only (Stewart et al. 

2017b). These have been incorporated into a separate discharge consent 

application.  

 

2.4 For the purposes of my evidence I note a third scenario is also possible. This 

would involve removal of all future wastewater discharges to Lake Waikare, with 

discharge at another location. 

 

3. SCOPE OF EVIDENCE 

 

3.1 My evidence summarises the salient points of a memo to LDL (Stewart, 2018) 

to address concerns of two submitters – namely Fish & Game New Zealand 

(hereafter F&G: submission 15) and the Department of Conservation 

(hereafter DOC: submission 16) – about increased contaminant loads to Lake 

Waikare (and further downstream) from the proposed Lakeside Private Plan 

Change. 

 

3.2 The memo (Stewart, 2018) is appended to this evidence as Appendix 1. 

 

3.3 I note that concerns raised by F&G and DOC are around increased loads from 

wastewater and stormwater discharges from the development and associated 

potential increases in adverse effects (Appendix 1). 

 

3.4 To provide perspective, I also note that an assessment of ecological effects from 

wastewater discharge has been prepared to support a separate discharge 

consent application. Although this is not summarised in my evidence, pertinent 

conclusions from this report (Stewart et al, 2017a) that are of relevance are: 

• A proposed membrane bioreactor (MBR) wastewater treatment plant 

with discharge to sub-surface wetlands (hereafter the MBR 

wastewater system) will provide the capacity to treat all 

wastewater from Lakeside and Te Kauwhata and surrounds up to 

2052; 

• The MBR wastewater system will remove direct discharge of 

wastewater to Lake Waikare; 
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• Up to 2052 the MBR wastewater system will provide a reduction in all 

contaminant loads and/or concentrations (nutrients, sediment, 

metal and organic toxicants, microbial pathogens) compared with 

the current Te Kauwhata wastewater treatment plant. For the 

avoidance of doubt, the contaminant loads and/or concentrations 

produced by the MBR wastewater system (sum of Te Kauwhata + 

Lakeside influent) in 2052 are forecast to be less than the 

contaminant loads produced by the Te Kauwhata WWTP in 

2015/16. 

• Due to large external contaminant loads (mainly diffuse loads from 

dairying and sheep and beef grazing), these improvements may 

not manifest in improved lake water quality but are consistent with 

the concept of “betterment” underpinned by the Vision and 

Strategy, Regional Policy Statement, and National Policy 

Statement for Freshwater Management. 

 

3.5 However, despite these reductions in contaminants (and associated effects) 

from the proposed MBR wastewater system, further reductions of nutrient 

loads will be achieved by land use change from dairy farm to residential 

development. 

 

3.6 In summary, the scope of my evidence summarises the further “gains” that will 

be achieved for nutrients1 over and above those from the proposed MBR 

wastewater system, as a result of the land use change from dairy farm to 

residential associated with the Lakeside Private Plan Change application 

(Stewart, 2018). 

 

4. SUMMARY OF EVIDENCE 

 

4.1 Dairy farms generally have high N and P loads leaching into groundwater and 

surface water. N is considerably higher than urban residential blocks (MfE, 

2002). 

 

                                                   

1 I do not have any clarification around which specific contaminants the submitters mean in their 

statements around “increased contaminant loads”. This evidence shows the land use change from dairy 

to residential will provide a further improvement for nutrient (N and P) leaching from the dairy farm. 



Evidence of Michael Stewart - FINAL 15-02-18   Page 5 

4.2 For the current dairy farm, the estimated N leaching rate from the 2014/152 Farm 

Management Report (Appendix 1) was 22 kg/ha/year, which equates to 4,048 

kg N leaching from the farm per year or 11.1 kg N leaching from the farm per 

day.  

 

4.3 In comparison, urban total nitrogen (TN) leaching rates of 8 kg/ha/year are 

commonly used (MfE, 2002).3 The difference (i.e. reduction) in TN leaching rates 

as a result of the conversion from dairy farm to urban land use (i.e. residential) 

is 14 kg/ha/year, or 7.1 kg/day. 

 

4.4 Total phosphorus (TP) leaching rates were not reported in the Farm 

Management Report, however TP leaching rates of 1.0 kg/ha/year are reported 

for dairy farm and 0.8 kg/ha/year for urban (MfE, 2002). The difference (i.e. 

reduction) in TP leaching rates as a result of conversion from dairy farm to urban 

land use is 0.2 kg/ha/year, or 0.1 kg/day. 

 

4.5 If all wastewater is pumped off-site the land use change from dairy farm to 

residential will provide for major reductions in TN leaching and minor reductions 

in TP leaching, namely 7.1 kg/day for TN and 0.1 kg/day for TP. 

 

4.6 If all wastewater (i.e. from Lakeside and Te Kauwhata area) is treated on-site 

and discharged (directly or indirectly) to Lake Waikare (Stewart et al, 2017a), 

these nutrient reductions “offset” the total wastewater TN and TP loads from the 

MBR wastewater system. 

 

4.7 Under this scenario, and when considering the worst-case scenario – peak wet 

weather flow (PWWF) from Te Kauwhata and the year 2052 – the “relative 

predicted TN loads” when the “offset” is applied is 2.0 kg/d. This “offset” TN load 

is particularly significant and approximately 30% of the current (2015/16) Te 

Kauwhata wastewater treatment plant discharge load of 6.4 kg/d. 

 

4.8 In other words, when the land use change is considered as part of the overall 

wastewater discharges in the nutrient budget for TN, by 2052 there will be a 

reduction of at least 4.4 kg/d of TN to Lake Waikare from current day. 

 

                                                   

2 This was the most recent farm management report available and includes an Overseer nutrient budget. 

3 For the avoidance of doubt, although the term TN is used for urban and N for the Farm Management 

Report, they are effectively both leachable nitrogen, predominantly as nitrate-N. 
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4.9 The “offset” for TP is less significant (0.1 kg/d) and does not make a significant 

contribution to the TP load calculations. 

 

4.10 Over the long term, i.e. for the mature development, the proposed conversion 

from dairy farm to residential dwellings will provide a reduction in nutrient loads 

to Lake Waikare and downstream receiving environments, supporting the 

concept of “betterment” used to assess effects. This is because the main 

sources of nutrients (urine spotting and fertiliser) are removed by ceasing dairy 

farming.  

 

4.11 The concept of “betterment” is also possible during the development stage. 

The proviso to this is that there is a reduction in sediment and nutrient leaching 

during development than there is from the current dairy farm. This can be 

achieved with appropriate Waikato Regional and District Council guidelines in 

place to mitigate erosion (Candor3, 2017). 
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Michael Stewart 

15 February 2018 
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APPENDIX 1 

 



 

 

24 January 2018 

 

Simon Ash 

Lakeside Developments 2017 Ltd 

 

Dear Simon 

Effect of land use change from dairy farm to residential on nutrient loads to Lake Waikare 

I provide this memo to address concerns by two submitters – namely Fish & Game New 

Zealand (hereafter F&G: submission 15) and the Department of Conservation (hereafter DOC: 

submission 16) – about increased contaminant loads to Lake Waikare (and further 

downstream) from the proposed Lakeside Private Plan Change. The information within this 

memo clearly demonstrates that the change in land use from a working dairy farm (as is the 

current land use) to a residential development (the proposal) will result in a long-term 

reduction in nitrogen (N) and phosphorus (P) loads entering Lake Waikare, and further 

downstream. 

1. Submissions 

You noted in previous correspondence that F&G (submission 15) and DOC (submission 16) 

covered several issues in their submissions (see Appendix 1). Four comments in the 

submissions highlight perceived concerns that Lakeside development will lead to increased 

contaminant loads to Lake Waikare. These are: 

• The proposal should only be approved as operational to the extent that it does not 

enable development in the rezoned area which increases the total contaminant 

loading on Lake Waikare (F&G);  

• Stormwater and wastewater from the Lakeside Precinct Plan Area is managed in a 

way which minimises the environmental effects on Lake Waikare including reducing in 

contaminant load on Lake Waikare (F&G); 
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• The Director-General is also opposed to any increase in the level of contaminants into 

Lake Waikare associated with stormwater runoff (DOC); 

• The proposed plan change should only be approved if the total contaminant loading 

on Lake Waikare from stormwater and wastewater is reduced (DOC). 

I note that concerns raised by these submitters are around increased loads from wastewater 

and stormwater discharges from the development and associated potential increases in 

adverse effects. I note that an assessment of ecological effects from wastewater discharge 

has been prepared to support a separate discharge consent application. Pertinent conclusions 

from this report (Stewart et al, 2017) are: 

• A proposed membrane bioreactor (MBR) wastewater treatment plant with discharge 

to sub-surface wetlands (the MBR wastewater system) will provide the capacity to 

treat all wastewater from Lakeside and Te Kauwhata and surrounds up to 2052; 

• The MBR wastewater system will remove direct discharge of wastewater to Lake 

Waikare; 

• Up to 2052, the MBR wastewater system will provide a reduction in all contaminant 

loads and/or concentrations (nutrients, sediment, metal and organic toxicants, 

microbial pathogens) compared with the current Te Kauwhata wastewater treatment 

plant, 

• Due to large external contaminant loads (mainly diffuse loads from dairying and sheep 

and beef grazing), these improvements may not manifest in improved lake water 

quality but are consistent with the concept of “betterment” underpinned by the 

Vision and Strategy, Regional Policy Statement, and National Policy Statement for 

Freshwater Management. 

I do not have any clarification around which specific contaminants the submitters mean in 

their statements around “increased contaminant loads”. As stated above, the MBR 

wastewater system will provide reductions in all contaminant loads and/or concentrations 

(nutrients, sediment, metal and organic toxicants, microbial pathogens) from Te Kauwhata 

wastewater treatment plant. Furthermore, it can be demonstrated that – aside from 

wastewater discharge – the land use change from dairy to residential will provide a further 

improvement for nutrient (N and P) leaching from the dairy farm. 

2. Nutrient loads pre- and post-development  

The land for the proposed Lakeside development is currently a working dairy farm. Dairy farms 

generally have high N and P loads leaching into groundwater and surface water. N is 

considerably higher than urban residential blocks (MfE, 2002).  
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The most recent Nitrogen Management Report for this dairy farm (2014/15) is provided in 

Appendix 2, which includes an Overseer nutrient budget. The report states a total effective 

dairy farm area of 184 ha consisting of rolling land (80 ha), flat land (49 ha), effluent (25 ha) 

and chicory (30 ha). Total cows calved was 535 for 2014/15 (2.91 cows/ha), with 223,976 kg 

of milk solids produced. The average application rate of nitrogen across the whole farm was 

71 kg/ha/year. Supplementary feed brought onto the farm was 475 tonnes (dry weight). 

The estimated nitrogen leaching rate from the Farm Management Report was 22 kg/ha/year 

(Table 1), which equates to 4,048 kg nitrogen leaching from the farm per year or 11.1 kg 

nitrogen leaching from the farm per day. In comparison, urban total nitrogen (TN) leaching 

rates of 8 kg/ha/year are commonly used (MfE, 2002). The difference (i.e. reduction) in TN 

leaching rates as a result of the conversion from dairy to urban land use is 14 kg/ha/year, or 

7.1 kg/day (Table 1).  

Total phosphorus (TP) leaching rates were not reported in the Farm Management Report, 

however TP leaching rates of 1.0 kg/ha/year are reported for dairy and 0.8 kg/ha/year for 

urban. The difference (i.e. reduction) in TP leaching rates as a result of conversion from dairy 

to urban land use is 0.2 kg/ha/year, or 0.1 kg/day (Table 1). 

Table 1. Comparison of TN and TP loads from the current farm and an urban development. 

Nutrient Dairy 
(kg/ha/y) 

Urban 
(kg/ha/y) 

Difference 
(kg/ha/y) 

Difference 
(kg/d) 

TN 22a 8 b 14 7.1 

TP 1.0b 0.8 b 0.2 0.1 
a From Farm Management report (Appendix 2) 
b From MfE (2002) 

3. Effect of land use change on nutrient loads 

The extra wastewater burden created by the development can be addressed in two ways. The 

first involves pumping the wastewater off-site to another wastewater treatment plant (e.g. 

Huntly). The second involves implementing improved wastewater treatment, such that future 

loads to the receiving environment are less than they are currently.  

Under the first scenario – i.e. assuming all wastewater is pumped off-site – the land use 

change from dairy to residential will provide for major reductions in TN leaching and minor 

reductions in TP leaching, namely 7.1 kg/day for TN and 0.1 kg/day for TP (Table 1). 

Under the second scenario, – i.e. assuming all wastewater is treated on-site and discharged 

(directly or indirectly) to Lake Waikare – the loads from wastewater need to be included in 

the calculations. By extension of this point, these nutrient reductions “offset” the TN and TP 

loads from the MBR wastewater system when assessing whether the activity for which 
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consent is being is sought should be approved. For TN, when this offset (7.1 kg/d) is applied 

to the loads from the MBR (pre-wetland treatment), there are significant reductions (Table 2). 

For example, when considering the worst-case scenario – peak wet weather flow (PWWF) 

from Te Kauwhata and the year 2052 (Scenario B in Table 2) – the “relative predicted loads”1 

when the “offset” is applied is 2.0 kg/d by 2052. This “offset” TN load is particularly significant 

and approximately 30% of the current (2015/16) TKWWTP discharge load of 6.4 kg/d (Stewart 

et al, 2017).  

In other words, when the land use change is considered as part of the overall wastewater 

discharges in the nutrient budget for TN, by 2052 there will be a reduction of at least 4.4 kg/d 

of TN to Lake Waikare from current day.  

The “offset” for TP is less significant (0.1 kg/d) and does not make a significant contribution 

to the TP load calculations (Table 2). For example, when considering the worst-case scenario 

– peak wet weather flow (PWWF) from Te Kauwhata and the year 2052 (Scenario B in Table 

2) – the “relative predicted loads” when the “offset” is applied is 5.4 kg/d by 2052. This 

“offset” TP load is approximately 70% above the current (2015/16) TKWWTP discharge load 

of 3.2 kg/d. Therefore, with minimal gains from land use change for TP, then by 2052 wetland 

treatment and/or MBR effluent treatment (such as alum) will still be necessary to reduce TP 

to below 2015/16 loads. This has been shown to be achievable (Stewart et al, 2017). 

Table 2. Relative predicted load of TN and TP (kg/d) discharged from the MBR plant in 2022 
and 2052 with the land use “offset” applied. 

Scenario TN (kg/d) TP (kg/d) 
 

2022 2052 2022 2052 

(A) Sanitary flows only -1.6 1.6 3.2 5.1 

(B) PWWF from TK, sanitary from Lakeside -1.2 2.0 3.4 5.4 

2015/16 Te Kauwhata WWTP loads 6.4 3.2 

Therefore, over the long term, i.e. for the mature development, the proposed conversion from 

dairy farm to residential dwellings will provide a reduction in nutrient loads to Lake Waikare 

and downstream receiving environments, supporting the concept of “betterment” used to 

assess effects. This is because the main sources of nutrients (urine spotting and fertiliser) are 

removed by ceasing dairy farming.  

                                                           

 

1 ‘Relative predicted loads’ are post-MBR treatment loads offset by nutrient budget savings created by 
conversion from dairy to residential land use. 
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The concept of “betterment” is also possible during the development stage. The proviso to 

this is that there is a reduction in sediment and nutrient leaching during development than 

there is from the current dairy farm. There will be an immediate removal of the main sources 

of nutrient leaching (urine spotting and fertiliser). However, sediment runoff (and legacy 

nutrients associated with the sediment) during earthworks may still be an issue, if not 

controlled. During development, earthworks are known to release large amounts of sediment 

(and nutrients) especially during high rainfall events (if no mitigation measures are in place) 

(Cooke et al., 2015). Measures are proposed to mitigate erosion and runoff of sediment (and 

nutrients) during the development phase. These measures are consistent with appropriate 

Waikato Regional and District Council guidelines (Candor3, 2017). Therefore, with these 

erosion measures in place there is likely to be a reduction of sediment runoff during the 

development satisfying the concept of “betterment”.  

However, with high nutrient leaching from the wider catchment, and legacy nutrient loads 

from dairy farming on the Lakeside site, observable benefits to lake water quality may only be 

manifest in the long term as part of overall lake rehabilitation efforts. This would need to 

include a significant reduction in N and P loads from wider catchment sources, together with 

dredging or capping of sediments, which are sustaining N and P in the water column, for a 

significant improvement in the trophic state of the lake.  

 

Yours sincerely, 

 

 

 

Mike Stewart 

Director/Environmental Chemist 

Streamlined Environmental Ltd 
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5. Appendix 1: F&G and DOC submissions 

 



 

 

 

 

8 



 

 

 

 

9 



 

 

 

 

10 



 

 

 

 

11 



 

 

 

 

12 



 

 

 

 

13 



 

 

 

 

14 



 

 

 

 

15 



 

 

 

 

16 



 

 

 

 

17 



 

 

 

 

18  



 

 

 

 

19 

Appendix 2: Farm Overseer report 
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