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A. INTRODUCTION 

Qualifications and Experience 

1. My name is Kyle John Christensen and I am an Independent Consultant 

specialising in river and stormwater engineering.  My qualifications are a Bachelor 

of Natural Resources Engineering (Hons) from the University of Canterbury,  a 

Masters of Natural Resources Engineering specialising in water resources from 

Lincoln University and a Masters of Business Administration from Victoria 

University.   

2. I am a chartered member of Engineering New Zealand (CMEngNZ) as well as an 

Engineering New Zealand assessor for the water resources and stormwater 

engineering practice areas, a Chartered Professional Engineer (CPEng) and an 

International Professional Engineer (IntPE(NZ)).  I am a member of the New 

Zealand Hydrological Society, New Zealand Freshwater Sciences Society, Water 

New Zealand,  the New Zealand Society of Large Dams and am the past Chairman 

and current committee member of the Engineering NZ/Water NZ Rivers Group.   

3. I have over 20 years' experience in water resources engineering including 

hydrological and hydraulic modelling, design of river control and stormwater 

engineering works, floodplain management and erosion risk assessments. 

Background 

4. I have been engaged by Horizons Regional Council (HRC) to provide independent 

expert advice on matters relating to the stormwater management structures 

proposed by Horowhenua District Council (HDC) as part of the North East Levin 

Residential Development.   In preparing my statement of evidence I have -  

 Familiarised myself with the topography and general characteristics of the 

site including undertaking a site visit on 27 November 2020; 

 Participated in the Pre-Hearing Meeting held on 27 November 2020 at Te 

Takeretanga o Kura-hau-pō; 

 Participated in video conferencing with Mr Arseneau (On behalf of 

Applicant) and Dr McConchie (On behalf of HRC) regarding options for 

quantifying the uncertainty regarding the dissipation and attenuation of any 

actual and potential effects of the increased stormwater discharge with 

distance down Koputaroa Stream; 

 Reviewed the following documents - 



 

Section 42a Report – Stormwater Engineering  
APP-2017201547.00 
Kyle John Christensen Rivers & Stormwater Engineer (Independent Consultant)  
10 September 2021 

 

4 

 

 

o Good Earth Matters (2019); North East Levin Stormwater Discharge 

to Tributary of Koputaroa Stream.  Revised Assessment of 

Environmental Effects incorporating s92 Response June 2019.  

o Good Earth Matters (2020). North-East Levin Stormwater 

Discharge, APP-2017201547.00 – Mitigation Agreed with Horizons 

Regional Council Rivers Management Group. Letter to Horizons 

Regional Council.  

o Horowhenua District Council (2020). Coley Pond Design Summary 

Fact Sheet. 11 December 2020 Memo to Submitters & Horizons 

Regional Council following Pre-Hearing Meeting.   

o Stormwater Modelling Report. Northeast Levin stormwater 

discharge resource consent.  Report produced by GHD for 

Horowhenua District Council, 2 July 2021; 

o Response to “s92 request for further information dated 8 March 

2021” by Good Earth Matters, 16 April 2021; 

o Response to “s92 request for further information dated 5 May 2021” 

by Good Earth Matters, 2 July 2021; 

o Telephone discussions with David Arseneau (GDH) regarding 

options for quantifying the uncertainty regarding the dissipation and 

attenuation of any actual and potential effects of the increased 

stormwater discharge with distance down Koputaroa Stream; and 

o Reviewed submissions.   

5. Although this hearing is not under the jurisdiction of the Environment Court, the 

Environment Court code of conduct for expert witnesses is still considered valid to 

reference.  I confirm that I have read and agree to comply with the Code of conduct 

for expert witnesses outlined in the Environment Court Practice Note 2014.  I 

understand that, according to the Code of conduct: 

a)     an expert witness has an overriding duty to assist the Consenting Authority 

impartially on relevant matters within the expert's area of expertise; 

b)      an expert witness is not an advocate for the party who engages the witness. 

6. I confirm that the statements made in this evidence are within my area of expertise 

(unless I state otherwise) and I also confirm that I have not omitted to consider 

material facts which might alter the opinions stated in this evidence. 
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B. OUTLINE OF EVIDENCE 

7.  The scope of this evidence covers the following topics – 

 Review and comment on the design and performance of stormwater 

management structures (Coley Pond, Pond 3 and Pond 4); 

 Residual effects after mitigation –  

o Increased flood flows downstream of Coley Pond; 

o Increased flood volume downstream of Pond 4.  

 Review and comment on relevant submissions; 

 Summary of effects; 

 Recommended conditions.  

C. DESIGN & PERFORMANCE OF STORMWATER MANAGEMENT 
STRUCTURES 

8. Three attenuation ponds in series are required for the management of the increase 

in stormwater flows due to the proposed development.  The first attenuation pond, 

located at the corner of Fairfield Road and Roslyn Road is referred to as Coley 

Pond and stores a maximum volume of 13,430 m3 1in the 100-year including 

climate change post-development flood event.    

9. It was originally proposed2 to have three additional ponds downstream of Coley 

Pond but the latest (2021) modelling and design has reduced this to two but with 

one of these being significantly increased in size.  

10. Pond 3 has a design storage capacity of 15,500 m3 and Pond 4, a short distance 

downstream adds a further 2,700 m3 of storage capacity3.   

11. The Applicant has designed all of the ponds using the PCSWMM hydraulic 

modelling software from Computational Hydraulics International.  This is industry 

standard software and appropriate for use in the design of these ponds.  This is a 

significant improvement on the simplified analysis presented in the 2019 AEE 

which did not accurately quantify the reservoir routing hydraulics.  

                                                           
 

1 Section 4.1 GHD Stormwater Modelling Report 2 July 2021 
2 Good Earth Matter AEE 2019 
3 Section 4.2 GHD Stormwater Modelling Report 2 July 2021 
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12. The Applicant has used a range of flood events (2-year, 5-year, 10-year, 50-year 

and 100-yr) to design the ponds with the goal of achieving hydraulic neutrality4.  

13. In terms of Coley Pond, the Applicant’s updated stormwater modelling5 states that 

the post-development design inflow in the 100-year plus climate change event is 

8.25 m3/s.   This is an increase from the pre-development situation which has a 

design inflow of 3.4 m3/s.  

14. It is noted that these design flows are significantly higher than those presented in 

the 2019 AEE.  Through the responses to further information, expert conferencing 

during 2021 and the updated (July 2021) stormwater modelling report I am satisfied 

that these design flows are fit for the purpose of designing the stormwater 

management structures and forming the basis for assessing downstream effects.  

15. The design hydrology and downstream hydrological effects are discussed in detail 

in Dr McConchie’s evidence.   

16. The outflow from Coley Pond is restricted by a low level 0.3 m x 1 m rectangular 

orifice at 30.8 mRL along with a further 0.3 m x 1 m rectangular orifice at 31.8 mRL 

with an overflow weir at 32.8 mRL housed within a 2050 mm diameter manhole6.  

During the 100-yr plus climate change design flood event this pond utilises a 

storage volume of 13,430 m3.  

17. I have checked the hydraulic capacity of the outlet configuration using first principle 

calculations and consider that this structure will restrict outflows to the required 

extent and that the results from PCSWMM model are accurate.  

18. The post development design outflow from Coley Pond is 4.2 m3/s, which is a 

significant reduction compared to the incoming design flows of 8.25 m3/s but is still 

greater than the pre-development flow of 3.4 m3/s so hydraulic neutrality is not 

achieved.  This is the case for all of the flood events (2-year though to 100-year) 

analysed.  Therefore, further attenuation is required.   

19. Conceptual design has been developed by the Applicant for Pond 3 and Pond 4, 

with storage capacities of 15,500 m3 and 2,700 m3 respectively.   

20. For all flood events except the 2-year event hydraulic neutrality is achieved at the 

outlet of the most downstream pond (Pond 4), i.e. post-development peak flows 

are less than pre-development peak flows7.    

21. The Applicant has stated that further refinement of the attenuation ponds can be 

completed at the detailed design stage so that hydraulic neutrality is achieved for 

                                                           
 

4 Hydraulic neutrality is typically defined as limiting post-development peak flows to the pre-development peak flows.  
5 Section 3. GHD Stormwater Modelling Report 2 July 2021 
6 Drawing No. 12518667-C007 Appendix B GHD Stormwater Modelling Report 2 July 2021 
7 Table 3.2 Pg 15 GHD Stormwater Modelling Report 2 July 2021 
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all flood events including the 2-year event.  The Applicant has also proposed8 a 

condition to make hydraulic neutrality a requirement, which I support and will 

discuss further in Section H on recommended conditions.  

22. It was also stated in the 2019 AEE and in the further information received in 2021 

that downstream structures would be designed for fish passage.  The Applicant 

has also proposed9 a condition requiring fish passage on the downstream 

structures, which I support and will discuss further in the section on recommended 

conditions.  

23. Overall I am satisfied that the conceptual designs for the three stormwater 

attenuation ponds has been completed using appropriate design hydrology and 

that the hydraulics have been adequately assessed using industry standard 

software.   

24. With consent conditions requiring hydraulic neutrality for all design flood events 

downstream of Pond 4, including the 2-year flood, and fish passage for all 

downstream structures I consider that the overall stormwater management system 

is fit for purpose in terms of managing peak flood flows downstream of Pond 4.  

25. There are however residual effects that need further discussion namely –  

 Increased peak flood flows downstream of Coley Pond; 

 Increased flood volume downstream of Pond 4.  

26. These are discussed in the following sections.  

D. INCREASED PEAK FLOOD FLOWS DOWNSTREAM OF COLEY POND 

27. As described in the previous section Coley Pond is not of sufficient size to achieve 

hydraulic neutrality and the post-development outflows are greater than the pre-

development flows for this tributary reach of Koputaroa Stream.  

28. The Applicant reports post development peak flow increases of 23 – 33 % above 

the pre-development situation with corresponding 5 -  7 % increase in velocity and 

60 mm increase in flood levels10.  The Applicant goes on to state that the increase 

in velocity is “still within an acceptable limit in terms of the potential for increased 

channel erosion”11.  

                                                           
 

8 Good Earth Matters S92 Response 2 July 2021 
9 Good Earth Matters S92 Response 2 July 2021 
10 Good Earth Matters S92 Response 2 July 2021 
11 Para 3 Pg 19 GHD Stormwater Modelling Report 2 July 2021 
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29. The Applicant goes on further to highlight that “all landowners within this reach 

have provided written approval to the application……and any effects on those 

parties are not to be given regard”12.  

30. This is acknowledged and specific effects on landowners, namely the loss of land 

from erosion, will not be considered any further in this reach.  

31. The Applicant goes on to comment on the potential ecological effects of erosion in 

this reach and concludes that they are less than minor13.   Specific comment on 

ecological effects is outside my area of expertise but I would highlight that if there 

is significant bank erosion within this reach that this would likely generate 

increased downstream sediment loads that may affect instream ecology and 

channel capacity if this material deposits further down the main Koputaroa Stream.  

32. For this reason I consider that further consideration of monitoring and managing 

potential erosion in this reach is important.  I would also highlight that it is this reach 

where erosion is most likely to occur.  

33. The Applicant has proposed a condition regarding monitoring of bank erosion 

downstream of Pond 4 to manage the potential erosion due to increased flood 

volumes.  I recommend that the upstream extent of the monitoring and mitigation 

proposed in this condition is extended to include the reach from the outlet of Coley 

Pond to Pond 4 due to the potential for downstream effects from potential erosion 

in this reach.   

E. INCREASED FLOOD VOLUMES DOWNSTREAM OF POND 4 

34. The Applicant has completed further modelling of the full Koputaroa catchment to 

better quantify the extent of changes in flood volumes due to the proposed 

development down to the confluence with the Manawatu River.   Through 

conferencing with the Applicant and Dr McConchie during 2021 I am satisfied that 

this further modelling is fit for purpose for assessing hydrological changes 

downstream of Pond 4.  

35. My comments with regard to downstream effects resulting from increased flood 

volumes is limited to channel erosion related effects.  Dr McConchie’s evidence 

deals with changes in flood levels and hydrological effects on the Powelliphanta 

snail habitat.  

36. The key output from the downstream hydrological modelling is the summary table 

presented in the July 2021 GHD Stormwater Report14.   This table presents the 

                                                           
 

12 Para 1 Pg 3 Good Earth Matters S92 Response 2 July 2021 
13 Para 8 Pg 3 Good Earth Matters S92 Response 2 July 2021 
14 Table 3.6 Pg 21.  
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proportional contribution from the proposed development at various key locations 

from the outlet of Pond 4 to the confluence of the Manawatu River.  

37. The Applicant has proposed a monitoring and mitigation condition to manage the 

potential for erosion in the downstream channel extending from Pond 4 to the 

confluence with the main Koputaroa Stream channel.   

38. This delineation by the Applicant appears to be on the basis that at this point in the 

catchment that the percentage contribution in incremental volume from the 

proposed development is 10% in the 100-year flood event15.  

39. The Applicant goes on to highlight six potential locations (A – F) to serve as an 

initial guide for HDC to focus monitoring and mitigation efforts16 which are further 

described in a proposed condition17 of consent.  

40. I consider that the use of a monitoring and mitigation consent condition is 

appropriate to manage the erosion risk and that if mitigation works are required 

they will be limited to non-structural interventions (e.g bank battering/planting) to 

be undertaken under permitted activity provisions of the One Plan.  

41. The use of non-structural interventions is considered to be sufficient for managing 

potential erosion in these reaches and would be in general accordance with good 

practice for managing lateral erosion using natural or nature-based solutions.  

42. In terms of the extent of monitoring I concur that 10% is a reasonable threshold to 

consider in terms of a potential increase in flood volume being less than minor, but 

highlight that for the more frequently occurring flood events (2-year) that staying 

below the 10% threshold would require extending the monitoring zone down to 

Tavistock Road.    

43. At the currently proposed downstream extent of monitoring (Koputaroa confluence) 

the incremental increase in flood volume for the 2-year flood event with full 

development is 12.8%.   

44. I therefore recommend extending the downstream extent of monitoring to 

Tavistock Road which has a potential 9.5% increase in flood volume as a result of 

the development in a 2-year flood event.   

45. As described in the previous section I also recommend that the upstream extent of 

monitoring is extended from the Outlet of Pond 4 to the outlet of Coley Pond.  

                                                           
 

15 Para 3 Pg 19 GHD Stormwater Modelling Report 2 July 2021 
16 Pg 24 GHD Stormwater Modelling Report 2 July 2021 
17 Pgs 4 - 5 Good Earth Matters S92 Response 2 July 2021 
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F. SUBMISSIONS 

46. The submissions opposing the Application relevant to stormwater engineering are 

summarised by the following three topics –  

 Accuracy of flow quantities (Vickers).  

 Proof that ponds will be effective in reducing flow (Kane); 

 Erosion of downstream stream banks (Burnell, Kane, Cottle). 

Accuracy of Flow Quantities 

47. There have been significant changes in the design hydrology presented by the 

Applicant over the past 12 months.  Through participation in expert conferencing 

with the Applicant and discussion with Dr McConchie, I am satisfied that the current 

analysis presented in the July 2021 GHD Stormwater Modelling report is fit for 

purpose for the design of the stormwater management structures.  

48. Further comments on the design hydrology is provided in the evidence of Dr 

McConchie.   

Pond Effectiveness 

49. The three ponds in series at the upstream end of the system have been designed 

using industry standard software to achieve hydraulic neutrality i.e. no increase in 

peak flood flows downstream of Pond 4.    

50. There is however an increase in peak flows and volume from Coley Pond to Pond 

4 and in flood volume downstream of Pond 4.   

51. A monitoring and mitigation approach has been proposed to manage by the 

Applicant to manage these potential effects with consent conditions discussed 

further in Section H of this report.  

Erosion of Downstream Stream Banks 

52. There is a risk of erosion of the stream banks in the reach where peak flows and 

volumes are increasing downstream of Coley Pond to Pond 4 as well as in the 

reach downstream of Pond 4 to Tavistock Road due to the increase in flood 

volume.   

53. A monitoring and mitigation approach has been proposed by the Applicant to 

manage these potential effects with consent conditions discussed further in 

Section H of this report.  
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G. SUMMARY OF EFFECTS 

54. With the proposed stormwater management devices in place (three attenuation 

ponds) the flooding and erosion related effects are mitigated to a level which tend 

towards the less than minor end of the scale the further downstream you consider 

the reference point to be.  

55. The effects will be the greatest in the reach between the outlet of Coley Pond down 

to Pond 4 where both peak flow and volume are increased in the post-development 

situation.   

56. Affected party sign-off from landowners in this reach reduces the scope of the 

effects that can be considered to secondary effects as a result of channel erosion 

generating increased sediment loads downstream.  

57. These secondary effects along with the effects of increased flood volumes 

downstream of Pond 4 can be managed with appropriate consent conditions.  

These are discussed further in the following section.  

58. The increased flood volume downstream of Pond 4 has the potential to increase 

erosion in the downstream channel.  The downstream extent of where the effects 

could be considered less than minor is likely to be around where Tavistock Rd 

crosses the Koputaroa Stream.  

59. The monitoring and mitigation (as recommended with amendments below) 

proposed by the Applicant is considered adequate for managing the erosion risk in 

the downstream channel.  

H. RECOMMENDED CONDITIONS 

60. The Applicant has proposed18 conditions related to fish passage and hydraulic 

neutrality as well as managing potential erosion risk.   Recommended changes (or 

wording similar) and questions related to these proposed conditions are marked 

up below.  

Hydraulic Neutrality & Fish Passage 

Proposed Condition –  

Prior to construction of Ponds 3 and 4, the consent holder shall submit detailed design 

drawings for the outlet structures including a statement from a suitably qualified person 

as to the hydraulic performance of the outlet structure that confirms that fish passage is 

                                                           
 

18 Good Earth Matters S92 Response 2 July 2021 
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provided across the outlet structures and embankments of Ponds 3 and 4 and that the 

peak discharge outlet from Pond 4 shall be less than or equal to:  

 2-year event 1.88 m3/s; 

 5-year event 2.21 m3/s; 

 10-year event 2.64 m3/s;  

 50-year event 3.26 m3/s; 

 100-year event 3.42 m3/s.  

Erosion Management 

Proposed Conditions –  

Within 12 months of grant of consent, the consent holder shall complete a baseline 

assessment of the channel and bank conditions of the Koputaroa Stream Tributary 

in the reach between the Outlet from Coley Pond attenuation area 4 and the 

confluence with the Koputaroa Stream 10 m downstream of the Tavistock Road 

crossing of Koputaroa Stream (Erosion Monitoring Zone). The baseline 

assessment shall be undertaken by a suitably qualified person in river 

engineering/management and assess the stream for evidence of existing erosion 

and scour. A report of the assessment including supporting photographs of stream 

and bank condition shall be submitted to Horizons Regional Council within 3 

months of the assessment being undertaken.  

Within 1 month of flood events in excess of the 10-year rainfall event over any 

duration between 30 minutes and 12 hours and measured at the closest weather 

recording station), the consent holder shall arrange for a repeat assessment of the 

Erosion Monitoring Zone set out in condition x above Koputaroa Stream Tributary 

in the reach between attenuation area 4 and the confluence with the Koputaroa 

Stream. The purpose of this assessment shall be to identify any erosion or scour 

effects which may have occurred as a result of additional stormwater volume 

discharged via the attenuation system ) and to identify any remedial works 

required. A report of the assessment including supporting photographs of stream, 

bank condition and recommendations of remedial works required to mitigate any 

erosion effects shall be submitted to Horizons Regional Council within 3 months of 

the assessment being undertaken.  

Where remedial works are recommended, the consent holder shall complete these 

works within six months of the assessment and shall provide confirmation to 

Horizons Regional Council that remedial works have been completed within 1 

month of completion.  
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I. CONCLUSION 

61. The design of the stormwater management structures (three attenuation ponds) to 

manage increases in peak stormwater flows arising from the proposed 

development has been completed adequately using industry standard software 

and is in line with generally accepted good practice.  

62. Subject to satisfactory consent conditions being agreed in line with above marked-

up versions I am satisfied that the effects of the proposed development can be 

managed to be less than minor and mitigated through appropriate monitoring and 

mitigation works.  

 

 

Kyle Christensen  

Director Christensen Consulting Limited 

1 October 2021 


