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INTRODUCTION 

1. My name is Roger John MacGibbon.  

2.  I am a Principal Environmental Consultant at Tonkin & Taylor ("T+T") 

where I have worked for the past 3 years. 

3. My evidence is given in relation to the application for resource consents for 

the discharges from the Woodville Wastewater Treatment Plant 

(“WWWTP”) lodged by the Tararua District Council. 

QUALIFICATIONS AND EXPERIENCE 

4.  I hold a Bachelor of Science Degree with Honours in Zoology and Ecology 

from the University of Canterbury (1981).   

5. I have 35 years' experience working as an ecologist and environmental 

consultant and have worked in all regions of New Zealand and in Hawaii, 

Vanuatu and Australia.   

6. I am currently employed as Principal Environmental Consultant with T+T.  

Prior to that I worked for Opus for seven and a half years, as Principal 

Ecologist.  Between 1995 and 2010 I owned and managed my own 

environmental consultancy, Natural Logic Ltd, which provided ecological, 

restoration and sustainable land and water management services to 

central and local government, and private landowner clients throughout 

New Zealand. 

7. In the early years of my career I worked for the Department of 

Conservation ("DOC") in Taupo and the Environmental Division of the NZ 

Forest Service in Wellington before the creation of DOC. 

8. I specialise in ecological restoration and have provided design, technical 

support and project management services for a wide range of ecological 

assessment and restoration projects across terrestrial, freshwater and 

coastal environments.  This work has included the rehabilitation of 

damaged landscapes such as mines and quarries, the restoration of 

predominantly natural habitat, the enhancement of water quality in natural 

waterways (rivers, stream, wetlands and estuaries), the control and 
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eradication of weeds and pests, and the management and reintroduction of 

animals (invertebrates and vertebrates) to restored environments. 

9. Over the past nine years one area of particular focus has been the design, 

construction and maintenance of wetlands for the management of 

nutrients, especially nitrogen, on farms and for wastewater treatment 

plants. Two recent wetland projects have been joint venture, applied 

research initiatives with Dairy NZ, Lincoln University and NIWA and involve 

on-going maintenance and monitoring to determine and optimise nitrogen 

removal efficiency. I have also designed wastewater wetland options 

specifically to meet Māori cultural needs in the Ruapehu District and King 

Country, and provided technical advice and design input to several local 

authorities to remediate wastewater treatment wetlands that were not 

performing as intended, and to design new wetlands to polish wastewater 

discharge. 

CODE OF CONDUCT 

10. Although this is a Council-hearing, I have read the Environment Court's 

Code of Conduct and agree to comply with it. My qualifications as an 

expert are set out above. I confirm that the issues addressed in this 

statement of evidence are within my area of expertise.   

INVOLVEMENT IN THE PROJECT 

11. I have been engaged by Tararua District Council (TDC) to provide 

technical expertise on the design, construction and maintenance of 

wetlands to be used to assist in the management of the wastewater 

discharge from the WWWTP.  

12. I have produced a technical report entitled “Woodville Wastewater 

Treatment Plant – Proposed Wetland Concept” that provided information in 

support of the AEE (Appendix C-ii) and Consent Application (dated 27 

August 2018).   

13. Previously and since the beginning of 2017 I have provided technical 

expertise to TDC on wetland designs for both the Eketahuna and Pahiatua 

WWTP’s. This has included participation in the Working Party Group 
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meetings between TDC and Rangitāne o Tamaki nui a Rua and Ngati 

Kahungunu in 2018. 

SCOPE OF EVIDENCE  

14. My scope of evidence covers the following matters:  

(i) Description of the nutrient and contaminant extraction/management 

capabilities of wetlands;  

(ii) Proposed design and location of the wetlands for the WWWTP and 

the likely impact of the wetlands on the quality of the discharge;  

(iii) Incorporation of a biodiversity wetland bay into the wetland design;  

(iv) Wetland management and maintenance requirements;  

(v) Section 42A reports; 

(vi) Draft consent conditions; and 

(vii) Submissions. 

CONSTRUCTED WETLANDS AS NUTRIENT AND CONTAMINATION 

TREATMENT DEVICES  
 

15. Well-designed and maintained wetland systems have the ability to further 

treat or 'polish' wastewater that flows through them provided the 

wastewater has already passed through a pond-based treatment system 

before it enters the wetland.   

16. The peer-reviewed international science literature states that well-

constructed and appropriately designed wetlands can extract up to 85% of 

nitrate-nitrogen contained in drainage water (range 25% to 85%1. More 

recently, constructed surface flow wetlands (SF wetlands) in the North 

Island of New Zealand have been recorded as extracting as much as 99% 

of the nitrate from the water flowing through them during the warmest 

summer months, with a monthly range of performance of between 65% to 

 
1 Lee, C., Fletcher, T.D., Sun, G. 2009. Review. Nitrogen removal in constructed wetland systems. Engineering in Life Sciences 9: 1, 

11-22.  
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99% extraction (measured over 12 months)2. Refer to Figures 4 and 5 in 

Appendix 2 for images of SF wetlands.  

17. Nitrate removal occurs predominantly by a process known as denitrification 

and requires the presence of denitrifying bacteria that effectively 

breakdown the nitrate and nitrite molecules into nitrogen gas (N2) and 

water.  SF wetlands operate best when oxygen concentrations are low and 

organic matter is abundant. For these conditions to be created in a wetland 

and denitrification performance to be optimised, water depth must be 

shallow (500mm or less), water residence time must be prolonged (2 days 

or longer) and the wetland must have a full vegetative cover of sedges and 

rushes.  

18. The effectiveness of this process (that is, the decomposition of nitrate to 

non-polluting substances), makes constructed SF wetlands a very useful 

tool on farmland challenged with high nitrate leaching levels, and industrial 

and domestic waste processing plants where elevated nitrate 

concentrations need to be managed. 

19. While surface flow wetlands are effective at reducing nitrate and nitrite 

levels they are not suitable for the reduction of high ammoniacal-N 

concentrations. Quite different wetland design parameters are required to 

extract ammoniacal-N in a wetland system. Effective ammoniacal-N 

extraction can be achieved in Vertical Flow (VF) wetlands. VF wetlands 

require well-oxygenated conditions and down-ward percolation of water 

through a coarse substrate to encourage nitrifcation which breaks down 

ammonium to nitrate and nitrite. In situations where discharges are high in 

ammoniacal-N, the VF wetland is best located upstream of the SF wetland 

because the nitrification process which breaks down ammoniacal-N 

produces nitrate-N as a byproduct. Refer to Figures 2 and 3 in Appendix 2 

for images of VF wetlands. 

20. VF wetlands are widely used in Europe and North America to reduce 

ammoniacal-N loads in domestic wastewater. The mean removal rate of 

ammoniacal-N documented in several studies of VF wetland performance 

in the northern hemisphere is 75% with a reported range from 34-95%3. 

 
2 Source: Owl Farm, Cambridge (2018); a Lincoln University sponsored demonstration farm. 
3 Personal communication: Wageed Kamish, Senior Water Resources Engineer, Tonkin + Taylor, Auckland.  
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21. Wetlands, both surface SF and VF wetlands, can also be effective at 

reducing living faecal bacteria levels by enhancing mortality due to 

prolonged exposure to sunlight.  Some studies have recorded faecal 

bacteria mortality of greater than 95% as they pass through wetlands. 4, 5 

22. Wetlands, even if well managed, can attract bird life such as pukeko and 

ducks, which may result in an increase in E. coli levels in the wetland 

(albeit of avian origin as opposed to human).  The key factor to limiting an 

increase in E. coli is to ensure that there are no large open areas of water 

within the wetland.  This issue is typically addressed through careful design 

of any proposed wetland and by effective wetland establishment and 

management. 

23. Wetlands can be less effective at extracting phosphorus.  There is no 

biochemical process like denitrification to breakdown phosphorus in a 

wetland; the main mechanisms for "removal" of phosphorus in wetlands 

are adsorption and deposition attached to sediments onto the wetland 

floor, and plant uptake.  Newly established and maturing wetlands 

generally exhibit quite high phosphorus removal (up to 74%)6, mostly due 

to plant uptake.  Some studies, however, have shown wetlands can revert 

to being net phosphorus generators when plants have reached full size 

because once wetland plants reach maturity they then tend to release 

more phosphorus (by shedding leaves) than they take up. Regular and 

vigorous pruning of wetland plants (and removal of harvested plant 

material) can be expected to reduce the likelihood of a wetland becoming a 

net phosphorus generator.  

24. Both VF and SF wetlands will filter out and trap sediment and other solids 

but high total suspended solid (TSS) loads will quite rapidly diminish the 

nitrogen extraction efficiency in both wetland types.  

25. In VF wetlands, high solid concentrations fill in the interstitial spaces in the 

substrate, reducing space for air and consequently reducing the 

performance of nitrifying bacteria. This problem can be resolved by 

removal and washing of the substrate but this is disruptive (plants needs to 

 
4 Tanner, C.C., Clayton, J.S., Upsdell, M.P. 1995 (a). Effect of loading rate and planting on treatment of dairy farm wastewaters 
in constructed wetlands - I. Removal of oxygen demand, suspended solids and faecal coliforms. Water Research 29: 1, 17-26 
5 Wageed, Kamish, personal communication. 
6 Tanner, C.C., Clayton, J.S., Upsdell, M.P. 1995 (b).  Effect of loading rate and planting on treatment of dairy farm wastewaters 
in constructed wetlands - II. Removal of nitrogen and phosphorus. Water research 29: 1, 27-34. 
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be removed and replaced) and expensive. Periodic cleaning (once every 5 

to 10 years) of VF wetland substrate is likely to be necessary under low 

TSS loads, and should be factored into the maintenance plan for the 

wetland, but high TSS loads are likely to reduce performance in a matter of 

months and would probably require annual substrate cleaning. 

26. Denitrification effectiveness can be compromised in SF wetlands by high 

TSS loads when solids settle on the base of the wetland. The solids cover 

the organic layer and reduce interaction between the nitrate in the water 

and the active denitrifying bacteria in the organic layer. High influent loads 

of decomposing organic material can also lead to wetland plant mortality. 

PROPOSED WETLAND TREATMENT SYSTEM FOR WWWTP 

27. A three-cell wetland treatment system is proposed to provide extra 

treatment of the WWWTP discharge to reduce annual loads of 

ammoniacal-N and nitrate-N to the Manga-atua Stream and to address 

Policy 5-11 of the One Plan. 

28. The soluble inorganic nitrogen (SIN) content of the WWWTP discharge is 

composed of significantly more ammoniacal-N per cubic metre than nitrate-

N. Discharge data from the past two years (November 2018 to October 

2020) shows that the average SIN concentration has been 5.66 g/m3 with 

4.94 g/m3 (87%) being ammoniacal-N and the rest (0.72 g/m3) nitrate- and 

nitrite-N. The ammoniacal-N load in the WWTP discharge needs to be 

lowered to meet SIN water quality standards in the Manga-atua Stream 

(refer to the evidence of Mr Michael Greer for an explanation). 

29. A VF wetland is required to lower the ammoniacal-N concentration and a 

SF wetland is required downstream of the VF wetland to reduce the nitrate 

generated in the VF wetland and the nitrate already in the discharge.  

30. The peak daily discharge flow volumes recorded from the WWWTP (data 

from 2015-2017) is 4322 m3/day which is 2.3 times higher than the average 

daily flow of 1878 m3/day during that period. My understanding is that the 

high flow peaks experienced at the WWWTP are due to stormwater 

intrusion but the design implications are that any wetland system must be 

designed to be able to receive peak flow without risk of physical damage to 

the wetland or medium to long term loss of functionality.  
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31. A combined VF - SF wetland system that is sufficiently large to receive and 

fully treat flows that equate to 50% of the peak flow (2161 m3/day) is 

recommended for WWWTP. A wetland of this size would reliably remove at 

least 32% of the SIN load in the discharge over a year, based on an 

optimal VF wetland extraction rate of 75% of ammoniacal-N and an optimal 

SF wetland extraction rate of 50% of nitrate-N. On this basis, and 

assuming the same average influent SIN concentration as over the past 

two years, the average SIN concentration released from the treatment 

wetland to the Manga-atua Stream over a full year would be approximately 

3.85 g/m3.  

32. The main reason for recommending a wetland system sized to treat 50% of 

the peak flow is that a wetland system of this size will be capable of 

receiving 100% of the discharge volume during peak flows for short 

periods without causing damage to the wetland system and without 

causing any medium to long term deterioration in treatment function.  

Ammoniacal-N and nitrate-N extraction would be reduced during high flows 

(when flow exceeds 50% of peak flow), especially flows higher than 75% of 

peak flow, but it is still expected that some nitrogen extraction would occur 

in those instances which is better than having the peak flow bypass the 

wetland completely. 

33. An alternative VF – SF wetland system capable of receiving and fully 

treating 100% of peak flow would reduce SIN loads by approximately 40% 

but it would be very expensive (twice the cost of the 50% option) to install 

and would require close to 2 ha of area. For the extra SIN reduction of 8%, 

the much higher cost of the 100% version is not considered to be justified, 

especially as the desired discharge quality standards are expected to be 

met with the 50% sized wetland.   

34. The reason a wetland system sized to treat 50% of peak flow optimally can 

receive peak flows for short periods (up to two days) is because the VF 

wetland is deliberately designed with two parallel bays.  Under normal flow 

conditions (up to 50% of peak flow) the irrigation of discharge is alternated 

from one side of the wetland to the other on a three to six-hour cycle.  This 

enables each bay to reoxygenate between applications.  However, it would 

be acceptable for both VF bays to receive discharge simultaneously and 

continuously for a short period (up to two days) without causing the death 
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of the nitrifying bacteria and without causing any medium to long term loss 

of function.  If peak flows continued beyond two days the extra volume 

would then need to be redirected away from the VF wetland and into the 

SF wetland before entering the Manga-atua. 

35. For periods when flows are above 50% but less than 100% of peak flow it 

would be possible to increase the duration of the discharge application 

phase compared to the reoxygenation phase for short periods provided the 

ratio did not exceed 5:1 (i.e. five hours of discharge for every one hour of 

rest) for longer than two consecutive days.  Furthermore, the capacity of a 

VF system to tolerate reduced reoxygenation can be increased by 

installing extra aeration piping (actively or passively operated) throughout 

the substrate.  

36. The SF wetland would also be able to withstand short periods (up to 10 

days) of 100% of peak flow without any risk of damage.  There would be 

diminished nitrate-N extraction during that time because the residence time 

would be less than the minimum desired, but the nitrate-N removal function 

would return immediately when the discharge volume fell to more normal 

levels.  

37. The recent Environment Court decision on the Eketahuna WWTP consent 

applications, which has a similarly high ammoniacal-N component to its 

discharge, supported the installation of a VF – SF wetland system that 

could fully treat 50% of the peak flow.  

38. While I have confidence that 32% reduction in SIN is a conservative 

estimate of likely average wetland performance, it is important to 

understand that this figure is an annual average and should be monitored 

over a period of no less than one year before any assessment of 

performance is concluded. VF and SF wetland performance varies 

seasonally with changing air and water temperature. Peak ammoniacal-N 

and nitrate-N removal (75% or more) typically occurs in the warmest 

summer months (January and February) and tapers off (25% removal or 

lower) through the colder winter months (July and August).  

39. High TSS loads will reduce the effectiveness of both the VF and SF 

wetlands, as explained in paragraphs above. I support the proposed 

upgrades to the treatment plant that are expected to reduce TSS 
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concentrations and loads by 50%. The proposed upgrades should allow 

both wetlands to function optimally and prolong the intervals between 

substrate cleaning requirements in the VF wetland.  

40. A VF - SF wetland system designed to receive and fully treat 50% of the 

peak discharged wastewater from the WWWTP would occupy 9416 m2 of 

surface area.  TDC are currently negotiating the purchase of an area of 

land immediately adjacent to the WWWTP site that has sufficient area to 

accommodate a VF and SF wetland in series with additional area available 

for the establishment of a biodiversity wetland. A plan of the likely general 

location of the VF, SF and biodiversity wetlands can be seen in Figure 1, 

Appendix 1.  

BIODIVERSITY WETLAND 

41. Following the Pahiatua WWTP hearings, and as a result of the Working 

Party meetings in 2017-2018 with representatives of Kahungunu and 

Rangitāne, and with TDC, it was agreed that a biodiversity wetland area 

should be added to the proposed Pahiatua wetland complex and 

incorporate plantings and design features of importance to iwi. The same 

has been agreed for the Woodville site.  

42. The biodiversity wetland is to be added downstream of the VF and SF 

wetlands and would receive the discharge flows from the treatment 

wetlands before it flows to the Manga-atua Stream. An area of 

approximately 1 ha is available for a biodiversity wetland.  

43. The biodiversity wetland will be co-designed with iwi representatives and 

the design is likely to include elements that encourage indigenous wetland 

fauna, especially wetland birds, and this may in turn may elevate the faecal 

pathogen and nutrient concentrations to a limited extent. For this reason, it 

is recommended that performance monitoring for the treatment wetland 

cells should occur at the outflow from the SF wetland.  

WETLAND CONSTRUCTION AND MAINTENANCE CONSIDERATIONS 

44. Constructed SF treatment wetlands do not need to be lined or impervious 

to function well. Provided the downward movement of water is slow and the 

organic content of the wetland soil is high denitrification can also be high. 
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However, SF wetlands on porous substrates will have reduced retention 

times which in turn is likely to reduce nitrate removal effectiveness.  

45. In situations where existing groundwater quality is high and needs to be 

protected, and/or the substrate beneath the wetland is particularly 

permeable, it may be necessary to line a wetland either with clay or a 

synthetic liner. Where this needs to be done it is important that the liner is 

positioned at a depth well beneath the organic soil layer so that it doesn’t 

interfere with plant root and rhizome growth.  

46. Initial sampling of the substrate beneath the likely wetland site at WWWTP 

suggests that subsoil is predominantly comprised of fine silt/clay material 

with low permeability. In this situation, a clay liner may not be necessary 

however further cores will be taken and assessed across the wetland site 

before a conclusion is made about the need for a liner. 

47. VF wetlands are fully contained systems enclosed by a synthetic liner. 

48. The earthworks associated with wetland construction are best undertaken 

in mid-summer when soil conditions are at their driest, and planting of the 

wetland is best undertaken in autumn (late April- May) when soil moisture 

levels are increasing. Ideally, newly planted seedlings perform best if they 

are given several weeks to establish before wastewater is released into the 

wetland and then the level of wastewater is gradually elevated to optimal 

levels over a further period of weeks or months to allow plants to 

acclimatise.  

49. It can take up to two years from the time of planting before wetland 

vegetation has reached a size and level of surface cover to create 

conditions that support optimal nitrification (for VF wetlands) and 

denitrification (for SF wetlands). Consequently, wetlands should not be 

expected to perform to pre-determined performance standards until two 

years after planting.   

50. Because of the constraints on when wetland construction and planting can 

occur and the time required before a wetland can treat discharge optimally, 

any consent conditions setting deadlines for implementation should take 

these requirements into account.  
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51. Both VF and SF wetlands require annual maintenance to reach optimal 

performance levels and to sustain those levels. Without the required 

maintenance both wetland types will decline in performance from 5 to 7 

years after establishment and may become net generators of some 

nutrients. With appropriate management and maintenance both VF and SF 

wetlands can be expected to perform indefinitely. It is therefore considered 

essential that a comprehensive wetland management and maintenance 

plan is produced by an appropriately experienced wetland expert for both 

the VF and SF wetlands.  

RESPONSE TO SECTION 42 REPORTS  

Evidence of Michael Patterson 

52. In paragraph 91 of his evidence, Mr Patterson suggests that a median 

discharge standard of 7.6 g/m3 for ammoniacal-N should “be both 

achievable and reasonable if the wetland is performing as expected”. I 

agree that this is an achievable standard, assuming no increases in the 

ammoniacal-N concentration in the discharge from the plant to the wetland, 

and provided this median standard is assessed over no less than a full 

year of monitoring. 

53. In paragraph 102, Mr Patterson expresses concern about the potential for 

elevated E. coli levels resulting from birdlife that may be attracted to the 

wetland.  

54. Properly established VF and SF wetlands – with a complete cover of 

vegetation and no large areas of open water – are very unlikely to provide 

habitat for large numbers of wetland / water bird species and so are not 

expected to contribute to increased E. coli concentrations in any significant 

way. The biodiversity wetland, which will be co-designed with iwi and 

located downstream of the treatment wetlands, may attract some birdlife 

and therefore has some potential to add faecal pathogens to the discharge 

water. It is for this reason that it is proposed that wetland performance is 

monitored at the outlet from the SF wetland, however, it is not intended 

that large areas of open water will occur in the biodiversity wetland 

(because of space constraints) so substantial increases in E. coli 

concentrations are not expected.  
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55. In paragraphs 114 to 117, Mr Patterson suggests that SIN performance 

standards should include both assessment of percentage reduction 

between inflow and outflow from the wetland and a cap on the 

concentrated discharge leaving the wetland. I am generally comfortable 

with this approach (conditional on what is set as the SIN cap) as it will 

enable determination of whether any increases in SIN are occurring at the 

plant or because of reduced performance in the wetland.  

Evidence of Tim Baker 

56. In paragraph 37 of his evidence, Mr Baker refers to the lack of information 

in the AEE about the likely losses to groundwater that will occur in the 

treatment wetlands but adds that “a properly constructed and functioning 

wetland should have a net benefit on losses to groundwater and ultimately 

the stream.”  

57. The VF wetland will be fully lined and so will have negligible leakage to 

groundwater. The SF wetland will be lined with clay if subsoil conditions 

prove to be moderately or very permeable. A relatively low level of 

permeability is necessary to achieve desired retention times and therefore 

desired denitrification rates, however, some wetland permeability is 

preferrable to a completely sealed system as a significant proportion of the 

denitrifying activity occurs in the organic soil layer at the base of wetlands.  

Fiona Morton – Section 42A Report to the Commissioners 

58. In paragraph 20 (f) of her report, Ms Morton states that TDC have not 

applied for a consent for an outfall structure from the wetland to the 

Manga-atua Stream but suggests that an outfall structure and therefore a 

consent is likely to be required. This is correct, an outfall structure will need 

to be installed at the point where the wetland discharge will be released to 

the stream. 

General Condition Schedule (draft, as appended to the Section 42A Report 

to the Commissioners) 

59. I acknowledge that the Condition Schedule is in draft form and subject to 

change however I raise the following points and suggested changes in 

conditions that relate to the proposed wetland treatment system. 
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60. Definitions: I suggest that the Discharge Monitoring Point should be 

defined in (iii) and (iv) as being positioned downstream of the treatment 

wetlands but before the biodiversity wetland.  

61. DLW6:  

(i) This condition needs to be amended to reflect the inclusion of a VF 

wetland in addition to the SF wetland. Aspects related to water depth,  

surface dimensions and planting density, for example, that are 

required for SF wetlands do not apply to VF wetlands.  

(ii) We are proposing that the VF – SF wetland treatment system will 

fully treat flows up to 50% of peak flows and, while all peak flows will 

pass through both wetland systems, there will be reduced nitrogen 

removal performance when flows are above 50% of peak. DLW6 

does not currently reflect this design element.  

(iii) The dimensions of the wetland referred to in DLW6 (d) are not 

relevant to the proposed wetland design. 

(iv) Condition DLW6 (f) currently requires that the wetland must be fully 

established and able to receive treated wastewater no later than two 

years from the commencement of consent. In some circumstances 

governed by when the consent is granted, its may not be physically 

possible to comply with this condition as it is currently written.  For 

example, if the consent is granted in July 2021 the earliest the SF 

wetland could be planted is May 2022 and the two year 

establishment period would not be completed until May 2024 which is 

well outside the “two years from the commencement of consent” 

window. To enable the wetlands to be built when they should be (i.e. 

construction in mid-summer and planting in autumn), and to allow for 

the necessary 12 months lead time to order large volumes of wetland 

plants from a nursery, I would propose that the condition should state 

that the wetlands will be built within 2 years of the granting of 

consent, that the wetlands will receive wastewater no later than one 

year after planting, and performance monitoring will commence two 

years after planting.  
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62. DLW10: The performance standard in this draft condition needs to be 

changed to reflect the SIN target (which should not exceed 32% reduction) 

for the two wetland treatment system proposed. Furthermore, the wetland 

assessment elements that need to be appraised in the event that the 

wetlands fail to perform should include aspects relevant to VF wetlands as 

well as SF wetlands. 

63. DLW11-17: These conditions all apply exclusively to SF wetlands and 

need to be amended to include provisions for VF wetlands. 

RESPONSE TO SUBMISSIONS 

64. Kahungunu ki Tamaki nui-a-rua have requested in their submission that 

they have involvement in the wetland design process. This is accepted. 

65. Allan Henson has expressed his concerns that the wetland will attract large 

numbers of birds including ducks and geese and this will in turn increase 

the presence of avian-borne pathogens. As described in my evidence 

above, there is unlikely to be any significant increase in birdlife on the 

treatment wetlands because of the need to achieve complete plant cover 

over the SF wetland surface. Ducks and geese only occupy open areas of 

water which should not occur on well-established treatment wetlands. 

Small areas of open water may occur in the biodiversity wetland but space 

constraints will ensure these areas are small and so the numbers of ducks 

and geese occupying them are therefore also likely to be small.   

66. Joyce Henson has stated her concerns that human waste may wash on to 

their property when the wetland floods. Her concern applies specifically to 

wetland location option 2 which is no longer required, however, wetland 

overflow and flooding of adjacent land during heavy rain events is not 

expected to occur. The volume of wastewater entering the wetland from 

the plant will be controlled so that overflow can be avoided.  

67. The submission from Rangitane o Tamaki-Nui-A-Rua expresses concern 

that the wetland has been designed with a focus on maximising nutrient 

removal effectiveness without consideration being given to addressing 

cultural effects. While the VF and SF wetland cells have been designed to 

achieve optimal nitrogen extraction the biodiversity wetland has yet to be 
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designed and the involvement of Rangitane and Kahungunu in the design 

process is welcomed.  

 

 

 

ROGER JOHN MACGIBBON 

27 April 2021 
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APPENDIX 1: PLAN VIEW OF THE LIKELY LOCATION OF THE WWWTP 
WETLANDS 

Figure 1: Plan view showing the potential layout of the WWWTP wetland treatment and 
biodiversity system
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APPENDIX 2: DIAGRAMMATIC REPRESENTATION OF A VERTICAL FLOW  
WETLAND AND SURFACE FLOW WETLAND 

  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Diagrammatic representation of a Vertical Flow wetland 

Figure 3: View of VF wetlands in series in the UK 
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Figure 4: Diagrammatic representation of a Surface Flow wetland (note the liner is only 

included when subsoils are particularly permeable) 

Figure 5: Aerial view of a SF wetland under construction, Putaruru NZ.  


