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INTRODUCTION 

1. My full name is Dr John (Jack) Allen McConchie.  I am currently employed 

as the Technical Principal (Hydrology & Geomorphology) by WSP (NZ) Ltd.  

I have been engaged by Manawatū-Whanganui Regional Council (Horizons) 

to provide expert technical support in the area of hydrology in relation to a 

resource consent application by Horowhenua District Council (HDC) for the 

North East Levin Stormwater Discharge to a tributary of Koputaroa Stream.  

Qualifications and experience 

2. I have the following qualifications and experience relevant to this 

assessment.  I hold a Bachelor of Science degree with First Class Honours 

(from Victoria University of Wellington) and a PhD in Physical Geography 

(also from Victoria University of Wellington).   

3. I am a member of several professional and relevant associations including 

the: 

(a) New Zealand Hydrological Society; 

(b) American Geophysical Union; 

(c) New Zealand Geographical Society; 

(d) Australia-New Zealand Geomorphology Group; and 

(e) Environment Institute of Australia and New Zealand. 

4. I am a qualified Hearing Commissioner (2011-present) and have been an 

Independent Professional Adviser to Waka Kotahi New Zealand Transport 

Agency in the areas of stormwater and climate change since 2011. 

5. I was the New Zealand Geographical Society representative on the Joint 

New Zealand Earth Science Societies' Working Group on Geopreservation.  

This Working Group produced the first geopreservation inventory; published 

as the New Zealand Landform Inventory. 

6. Prior to the start of 2008, I was an Associate Professor with the School of 

Earth Sciences at Victoria University of Wellington.  I taught undergraduate 

courses in hydrology and geomorphology, and a postgraduate course in 

hydrology, hydrogeology and water resources. 

7. For more than 40 years my research and professional experience has 

focused on various aspects of hydrology and geomorphology, including: 
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slope and surface water hydrology, hydrogeology including groundwater 

dynamics and water quality, hydrometric analysis, landscape evolution, and 

natural hazards.  Within these fields I have edited one book.  I have written 

or co-authored 10 book chapters and over 50 internationally refereed 

scientific publications; including several papers focused specifically on the 

effects of urban development on hydrological processes and how adverse 

effects might be mitigated.  

8. I have applied my skills to a wide range of situations, particularly those 

involving integrated water resource management, the provision of secure 

and sustainable water supplies, and the safe disposal of wastewater.   

9. I have considerable experience in stormwater-related projects, including 

those relating to the development of large infrastructure projects.  This 

includes numerous hydrological effect’s assessments relating to urban 

development.  I developed on-site soakage guidelines for Waipā District 

Council. 

10. I have considerable local experience having worked on various hydrology 

and groundwater-related projects in Horowhenua and Manawatū over the 

past 20 years; including the PP2Ō Expressway and Te Ahu a Turanga: 

Manawatū Tararua Highway.  I have provided technical advice to Horizons 

on a number of applications for resource consents involving works related to 

streams and rivers.  This experience has given me an in-depth understanding 

of climate, hydrology, and hydrological processes of the project area.  

Code of conduct 

11. Although not required for resource consent hearings, I confirm that I have 

read the Code of Conduct for expert witnesses contained in the Environment 

Court Practice Note 2014.  This assessment has been prepared in 

compliance with that Code, as if it were evidence being given in Environment 

Court proceedings.  Unless I state otherwise, this assessment is within my 

area of expertise and I have not omitted to consider material facts known to 

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

Purpose and scope of assessment 

12. This assessment: 

(a) Reviews the technical information provided in the applicant’s 

assessment of environmental effects and associated appendices, and 
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in an updated Stormwater Modelling report.  My focus has been on that 

information related to the actual and potential effects of the proposed 

development on the hydrology of the area, hydrological processes, and 

the existing flood hazard;  

(b) Identifies areas of residual uncertainty relating to the actual and 

potential interaction of changes to stormwater runoff as a result of the 

proposed works on the hydrological processes, particularly the existing 

flood hazard;  

(c) Considers the attenuation of the magnitude of any actual and potential 

effects with increasing distance down the Koputaroa catchment; 

(d) Considers the actual and potential effects of the proposed 

development on the Koputaroa Flood Control and Drainage Scheme; 

(e) Reviews the submissions relating to hydrology and the flood hazard, 

and provides an expert opinion as to whether these concerns have 

been addressed by the proposed mitigation measures; 

(f) Considers the actual and potential effects of the proposed changes to 

stormwater discharge on the hydrology and flood hazard to the native 

snail habitat in the vicinity of Tavistock Road; 

(g) Provides recommendations for possible consent conditions to ensure 

that the effects identified in the AEE are mitigated in a manner that is 

appropriate, realistic and effective; and 

(h) Provides my conclusions on the actual and potential effects of the 

Project on hydrology, hydrological processes and the existing flood 

hazard.  

BACKGROUND 

13. I have been providing external technical advice to Horizons relating to this 

application since 13 November 2017.  Additional advice and comments were 

provided on both 31 May and 20 July 2018.  I produced a Technical 

Memorandum dated 4 July 2019 that provided an integrated review of the 

hydrological information and analysis provided by the applicant relating to 

the North East Levin Stormwater Discharge to a tributary of Koputaroa 

Stream.  Subsequent to this, I attended the pre-hearing meeting and have 

reviewed all the reports and correspondence provided by the applicant to 

Horizons.  I have provided ongoing technical advice to Horizons relating to 

hydrological aspects and effects of the proposed works. 
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14. My evidence has been informed by: 

(a) Horowhenua District Council – Stormwater treatment & attenuation 

area, Stage 1 (including appendices).  Draft for consenting June 2018;  

(b) Horowhenua District Council – Stormwater treatment & attenuation 

areas, Koputaroa (including appendices).  Draft for consenting June 

2018;  

(c) Horowhenua District Council – Stormwater treatment & attenuation 

areas, Koputaroa (including appendices).  Erosion and sediment 

control plan, improvement to upper reach of Koputaroa Stream 

tributary.  Draft V2 for consenting September 2018;  

(d) North East Levin Stormwater discharge to tributary of Koputaroa 

Stream.  Revised assessment of environmental effects incorporating 

s92 response (including appendices) June 2019; 

(e) A site visit of the project area on 27 November 2020; 

(f) Attendance at, and participation in, the pre-hearing meeting held on 27 

November 2020;  

(g) Stormwater modelling report. Northeast Levin stormwater discharge 

resource consent.  Report produced by GHD for Horowhenua District 

Council, 13 April 2021; 

(h) Response to “s92 request for further information dated 8 March 2021” 

by Good Earth Matters, 16 April 2021; 

(i) Further information provided by Good Earth Matters on 28 July 2021 

following a meeting between the applicant and Horizons; 

(j) Technical memorandum from David Arseneau (GDH) to Brent Maguire 

(HDC) on 27 July 2021 relating to the “Impacts of proposed activity on 

Powelliphanta snail communities along Koputaroa Stream”; 

(k) 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 

(l) A review of the submissions received regarding the resource consent 

application. 
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EXECUTIVE SUMMARY 

15. I have been providing external technical advice and peer review to Horizons 

relating to this application since 13 November 2017.   

16. Urban development has the potential to affect runoff processes.  Depending 

on the scale of development, and the mitigation measures adopted, 

urbanisation can cause floods to occur more frequently, peak higher and 

faster given the same rainfall event, have a greater volume, but also subside 

more quickly. 

17. Over time, the applicant has modified the methodology relating to the 

derivation of design flows to address some of the uncertainty I believe was 

inherent in the initial hydrological analysis provided with the AEE. 

18. The applicant is developing the Coley Detention Pond, and two other 

detention ponds downstream, to mitigate the actual and potential effects of 

the proposed land use change, increased storm runoff, and an upgraded 

stormwater network to reduce current flooding in Levin.  

19. Any what in my opinion are ‘no more than minor’ effects of the proposed land 

use change and increased storm runoff must be placed in the wider context 

of the catchment and the existing flood hazard. 

20. The proposed residential development will affect runoff from about 0.83km².  

Any effects will almost immediately be moderated and attenuated by runoff 

from the adjoining 0.48km² ‘rural’ catchment upstream of Coley Pond i.e. the 

development will only affect up to 63% of the area draining to Coley Pond. 

21. Any potential effects of the proposed development, even without mitigation, 

are both moderated and attenuated with increasing distance downstream.  At 

its confluence with the main stem of Koputaroa Stream at SH57, the 

unnamed tributary affected by the proposed land use change represents only 

9% of the combined catchment area.  Any effects of the proposed 

development, even if they were not mitigated, would therefore likely be within 

the margin of uncertainty of open channel flow measurements i.e. ±8%.   

22. The area proposed for development is only 1% of the total Koputaroa 

catchment.  As such, the impact of increased stormwater discharge from 

residential development in the North‐East of Levin is likely to have no 

quantifiable effect on the wider Koputaroa Stream. 
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23. To accommodate any increase in runoff, and to mitigate the existing flood 

hazard upstream of Roslyn Road, Horowhenua District Council (HDC) are 

upgrading the stormwater network.  Pipes will increase in diameter through 

the network to accommodate both the existing and any increased flow from 

land use change.  The 1500mm diameter pipe under Roslyn Road will have 

a capacity of 3.8m³/s which is greater than the 1% AEP design flow estimate 

(i.e. 2.27m³/s).  There will also be a 1350mm diameter pipe under Fairfield 

Road.  Both of these pipes will discharge into Coley Pond. 

24. To attenuate increased stormwater discharge, and mitigate any adverse 

effects within this tributary, HDC has purchased the property at 124 Fairfield 

Road, and designed an attenuation pond (i.e. Coley Pond) with a capacity of 

13,430m3.  While the pond will have a design storage capacity, it will also act 

as a throttle on flows from the upper to lower catchment.  Consequently, 

since water will be passing continuously through the pond, it will attenuate 

all design events where inflows to the pond exceed its outlet capacity.  The 

pond will ‘store’ the flood peak rather than ‘trap’ the entire flood event. 

25. It was initially argued that Coley Pond would provide all the attenuation 

needed to maintain hydraulic neutrality in the lower catchment.  However, 

subsequent computational modelling identified an error.  Two additional 

detention ponds, planned but not required initially, will now be constructed to 

ensure hydraulic neutrality downstream of Pond 4. 

26. These detention ponds will mitigate any effects of increased stormwater peak 

discharge following full residential development of the area.  The ponds will 

be designed to ensure that the peak discharge downstream of Pond 4, 

following full residential development, does not exceed that of the existing 

environment. 

27. The potential effects of the proposed land use change, and the various 

detention ponds, have been assessed during a range of design events up to 

the 1% AEP event (i.e. the 100-year ARI flood); including the potential effects 

of climate change.  In my opinion, this is a very high but appropriate design 

standard.  It does, however, provide a measure of conservatism when 

assessing the potential effects of the proposed works and how these might 

be mitigated. 

28. Mitigation of any effects of the increase in peak discharge in the tributary is 

achieved by Coley Pond, and the two other detention ponds, filling while the 

storm runoff is peaking.  The current peak inflow to Coley Pond during the 
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1% AEP event, adjusted for the potential effects of climate change, of 

3.42m3/s will be mitigated to a peak outflow from Pond 4 of 3.30m3/sec.  That 

is, when all the detention ponds are operating, the proposed mitigation 

measures achieve hydraulic neutrality downstream of Pond 4. 

29. The suite of detention ponds attenuates not just the increased stormwater 

from the proposed residential development, but also the peak stormwater 

runoff from the existing residential areas. 

30. While the peak discharge will be reduced in the manner proposed, there will 

still be more volume of water discharged overall.  The increase in volume is 

estimated at 76,906m3 during a 1% AEP design event, increased to allow for 

the potential effects of climate change.   

31. This increase in volume, however, will be both attenuated and delayed.  

Whether the attenuation is sufficient to mitigate all the effects of the 

increased volume of runoff will depend on the characteristics of the storm 

and any flooding in the wider catchment and Manawatū River.  Depending 

on the situation, the suite of detention ponds may or may not be able to 

attenuate the effects of the increased volume of runoff completely.  However, 

any residual effects of the increased volume of runoff are impossible to 

quantify; particularly given the nature, extent, and dynamics of flooding that 

already affect this area. 

32. Given the proposed mitigation measures, particularly the suite of detention 

ponds but also in channel works and new culverts, any effects of the 

proposed development will in my opinion be no more than minor and, with 

appropriate design of the detention ponds, potentially positive with respect 

to the existing flood hazard. 

33. Any positive effects within the tributary affected by development are likely to 

also result in slight positive benefits to the Koputaroa Stream Flood Control 

and Drainage Scheme.  There may be a small, but immeasurable, reduction 

in the existing flood hazard.  

34. For the same reasons, I believe that the proposed works will have no 

significant effect on the extent, depth or duration of flooding within the Snail 

Reserves, or potential Powelliphanta snail habitat in the vicinity of Tavistock 

Road. 

35. In my opinion, the analysis provided is generally robust; given the uncertainty 

inherent in such analysis, the lack of empirical data, reliance on 
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computational modelling, and the limited calibration and validation 

undertaken.  The results from the numerical modelling are, in my opinion, 

likely to be conservative i.e. the quantum of runoff and therefore assessed 

effects are greater than are likely to occur.  The mitigation measures 

proposed will therefore have a greater potential benefit than argued as long 

as they are appropriately designed.  

36. In my opinion, any effects of the proposal on the hydrology and flood hazard 

will be ‘no more than minor’ and could potentially be positive i.e. the proposed 

development may see a small overall reduction in the flood hazard 

downstream of Pond 4 during some flood events. 

HYDROLOGICAL PROCESSES 

37. The potential effects of the works proposed by the applicant are directly 

related to the interaction of these works with the passage of any runoff from 

the point that rainfall lands on the ground surface to its ‘sink’ in the Koputaroa 

catchment and ultimately the Manawatū River. 

38. When precipitation occurs over the land, much of the water never reaches 

the ground surface because it is intercepted by vegetation.  Some moisture 

is stored on the leaf surfaces, some is evaporated back into the atmosphere, 

and the remainder falls to the ground.  For the moisture that reaches the 

ground, the soil, acting as a filter, determines the path this water takes to 

reach Koputaroa Stream (Figure 1).   

 

Figure 1: Various pathways and storages within a hillslope. 

39. On reaching the ground, some of the precipitation infiltrates the soil surface 

and is either held within the soil by capillary forces or percolates to the 

groundwater.  The rest will first fill any depressions on the surface, and then 

start to move as overland flow downslope towards Koputaroa Stream.   
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40. The total volume, timing and characteristics of runoff therefore includes three 

mechanisms (Figure 2): 

(a) Overland flow (water flowing across the land surface); 

(b) Throughflow (water flowing through the soil or unsaturated zone); and 

(c) Groundwater flow (water flowing through the groundwater or saturated 

zone). 

 

Figure 2: Processes by which moisture moves across and through a slope and 
generates runoff. 

41. The relative importance of each of these mechanisms to runoff generation 

depends on conditions in the catchment and the rainfall characteristics (i.e. 

duration, depth, and the spatial and temporal variation). 

42. When the rate of rainfall exceeds the infiltration capacity of the soil, or the 

soil storage is saturated, then excess rainfall is collected on the surface 

before traveling downslope as a thin film of water; with the velocity of flow 

increasing with depth.  

43. On well vegetated and flatter slopes, surface runoff is rare.  However, where 

slopes are steep, and the soil compacted, thin or non-existent, surface runoff 

is more common.  Therefore, one of the potential hydrological effects of the 

earthworks and paving proposed by the applicant, will be an increase in the 

volume and velocity of surface runoff.  The provision of an upgraded and 

efficient stormwater networks will also increase the volume and velocity of 

runoff.  
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44. The soil acts as a filter which determines which flow paths will operate, the 

length of these flow paths, the velocity of flow, the storage and mitigation of 

the effect of any rainstorm event, and the continuity of any surface flow.  

Consequently, the proposed works have the potential to affect each of these 

runoff processes.  It has the potential to affect the volume, velocity and 

variability of runoff, and therefore the availability of energy to do work e.g., 

erosion and transport of sediment. 

Effects of urbanisation 

45. The change in land use proposed by the applicant therefore has the potential 

to affect runoff characteristics and potentially the flood hazard.  Changes 

include: 

(a) The removal of vegetation which acts as a buffer between the impact 

of rainfall and the soil surface.  Vegetation intercepts rain, so a 

considerable volume of water never reaches the ground surface to 

make its way into a stream.  The root network and litter layer increase 

the infiltration of water through the soil surface and slow down and 

increase the length of flow paths any precipitation must take to reach 

a stream.  A natural vegetation cover binds the soil, absorbs the impact 

of high intensity rainfall, and stores and uses water, reducing and 

delaying the volume of water reaching the stream. 

It should be noted, however, that the vegetation cover in the area has 

already been heavily modified.  It is therefore likely that most of the 

‘beneficial effects’ of a good vegetation cover have already been lost.  

Any further change between the existing baseline and the proposed 

environment are therefore likely to be relatively small. 

(b) An increase in the percentage of impervious ground cover.  As the soil 

is paved and sealed, the amount of water than can infiltrate the surface 

decreases, with a consequential increase in runoff (including the 

volume, peak and time to rise) during any storm. 

(c) The provision of sewers and stormwater drains concentrate rainfall 

very quickly and allow rapid runoff, although this effect will be mitigated 

by the generally flat terrain in the proposed development area.  In urban 

areas, the natural drainage network may be destroyed completely 

(often filled in to provide float land for buildings etc.) and replaced with 
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an artificial ‘channel’ system designed to accommodate runoff from a 

specific design event. 

(d) The drainage of swamps and bogs.  During storms these areas act as 

‘ponds’ and consequently slow down runoff, reducing the magnitude of 

the flood peak and attenuating the flood event. 

(e) Modifications to slope angle and form also alter stream slope and 

catchment area, affecting the timing and volume of runoff. 

46. Urban development, and the change in land use proposed by the applicant, 

therefore has the potential to affect runoff processes.  Depending on the 

scale of development, and the mitigation measures adopted, urbanisation 

can cause floods to occur more frequently, peak higher and faster given the 

same rainfall event, have a greater volume, but also subside more quickly. 

47. The applicant has modelled how the proposed change in land use may affect 

the runoff process, and particularly the flood hydrograph, during a range of 

design events up to the 1% AEP (annual exceedance probability) design 

event (i.e. the 100-year ARI flood); increased to allow for the potential effects 

of climate change.   

48. They have also considered how these effects, and the existing flood hazard 

within the Koputaroa catchment, can be mitigated. 

LOCAL SETTING 

49. The topography of the North East Levin Development area is generally flat 

and undulating with a natural depression in the centre; in the vicinity of the 

existing Okarito Avenue development.  This means that, without modification 

of the natural flow paths, ponding is expected in this area during either 

intense or prolonged rainfall events. 

50. The topography, geology and limited stormwater infrastructure in the 

development area mean that the area is prone to flooding currently.  

Therefore, to allow for the planned development in this area, HDC is installing 

new stormwater infrastructure to both mitigate the existing flood hazard and 

to accommodate any potential increase in runoff from the proposed land use 

change.   

51. To accommodate any increase in runoff, and to mitigate the existing flood 

hazard upstream of Roslyn Road, HDC are upgrading the pipe network.  

Pipes will increase in diameter through the stormwater network to 
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accommodate both the existing, and any increased flow from the proposed 

land use change.  The 1500mm diameter pipe under Roslyn Road will have 

a capacity of 3.8m³/s which is greater than the 1% AEP design flow estimates 

(i.e. 2.27m³/s).  There will also be a 1350mm diameter pipe under Fairfield 

Road.  Both of these pipes will discharge into Coley Pond. 

52. As a result of the change of land use from rural to residential, there will be 

an increase in peak flows and the volume of stormwater discharged, as well 

as a likely change in the quality of stormwater.  These potential effects will 

be managed through the proposed mitigation measures; the Coley 

Attenuation Pond and two other smaller detention ponds in the reach of the 

tributary of Koputaroa Stream upstream of SH57. 

53. The proposed development will affect runoff from only about 0.83km².  Even 

without the proposed mitigation measures, any effects will almost 

immediately be moderated and attenuated by runoff from the adjoining 

0.48km² ‘rural’ catchment upstream of Coley Pond i.e. the development will 

only affect up to 63% of the area draining to Coley Pond. 

54. Any potential effects of the proposed development, even without mitigation, 

are both moderated and attenuated with increasing distance downstream.  At 

its confluence with the main stem of Koputaroa Stream at SH57, the 

unnamed tributary represents only 9% of the combined catchment area.  Any 

effects of the proposed development, even if they were not mitigated, would 

likely be within the margin of uncertainty of open channel flow measurements 

i.e. ±8%.   

55. The modelled increase in peak discharge during the 1% AEP design event 

from the proposed land use change, without any mitigation, is 4.83m³/s.  

However, at the outlet from Detention Pond 4 once mitigation measures have 

been implemented, there will be a reduction in peak discharge of 0.12m³/s; 

from 3.42m³/s to 3.30m³/s.  

56. The area proposed for development is only 1% of the overall Koputaroa 

catchment. As such, the impact of increased stormwater discharge from 

residential development in the North‐East of Levin, even without any 

mitigation, is likely to have no measurable effect on the wider Koputaroa 

Stream. 
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NUMERICAL MODELLING 

57. Assessing the potential effects of the proposed development is constrained 

by the lack of robust, long-term hydrometric data, particularly flow data.  

Consequently, it has been necessary to model both the existing environment 

and how this may be affected by the proposed works. 

58. Following my review of the initial modelling and AEE prepared by the 

applicant, it was my opinion that the analyses provided were basically the 

‘standard approach used within the industry’ and therefore generally 

supported.  My only reservations related to the reliance on ‘synthetic’ rainfall 

and design flow estimates i.e. HIRDS and the regional flood frequency 

method, and the need for a reality check i.e. “Does the model output make 

sense?”   

59. There is a flow record available from the Koputaroa @ Tavistock Rd.  While 

this is a larger catchment, with likely different parameters to the proposed 

development, its use provides some confidence in the design flood estimates 

adopted.  For example, in the AEE, the roughness parameters were adjusted 

so that the HIRDS rainfall data (synthesised) agreed with the regional flood 

estimation flows (also synthesised).  The Koputaroa @ Tavistock Rd flow 

record can be used for a validity and sensitivity check on the regional flood 

frequency estimation technique.  Having said that, in most situations an 

empirical flow series would not be available and so the option for validation 

would not be available. 

60. Despite the above, I did not see this as a fundamental flaw in the hydrological 

analysis presented, especially since I believe that the design flows are 

conservative i.e. high.  The recommendation was just something that could 

have been done to provide greater confidence in the modelling and results. 

61. Consequently, I did not see any reason preventing HRC from accepting the 

application for processing; although some comparison between the modelled 

and empirical data to provide validation would be useful. 

Design flow validation 

62. As mentioned, there is very limited hydrometric data available for the area.  

The only empirical flow data for the catchment that will be impacted by the 

proposed development is for the Koputaroa Stream measured at Tavistock 

Road.  The catchment area upstream of Tavistock Road is 16.08km² 

compared to the area of the potentially affected catchment of 0.83km² i.e. the 
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affected catchment is about 5% of the area upstream of Tavistock Road.  The 

flow record extends from 11 January 1974 through to 9 August 1989 (Figure 

3).  The gauging station and recorder were maintained by Horizons.   

63. While no independent quality assurance of the flow record has been 

undertaken, it is assumed that measurements, gaugings and ratings were 

undertaken according to industry best practice.  However, these data, while 

obtained from Horizons’ hydrometric archive are not fully quality assured.  

Notes relating to the flow record state that many of the annual maxima, 

including the largest flow in the record, occurred during times the recorder 

was not operating.  Estimates of these flows were therefore derived by taking 

measurements of debris levels or correlating with other local flow records.  

The conclusion of the ratings’ team was that peak flows should be reasonably 

accurate.  As this is the only available data, it has been taken as correct for 

the purposes of this analysis. 

 

Figure 3: Flow record for the Koputaroa Stream at Tavistock Road. 

64. It is generally accepted that flow estimates for open channels based on water 

level measurements and ratings, even following best practice, are likely to 

be within ±8% of the actual discharge. 

65. Assuming discharge increases as a simple function of catchment area, the 

uncertainty inherent in the flow measurements at Tavistock Road are likely 

to be about the same as the likely the flow contribution from that catchment 

that will be affected by the proposed land use change. 
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66. The applicant has adopted design flows that are the simple arithmetic mean 

(Q (Design) in Table 1) of those from the instrumental record (Q (EV1) in 

Table 1) and those from the regional flood frequency method (Q (RFFM) in 

Table 1).  Because the design flows from the regional flood frequency 

method are significantly higher, the adopted design flows are also higher i.e. 

about 50% higher than what I derived from the instrumental record (Q 

(Check) in Table 1).  It should be noted that I assumed a PE3 statistical 

distribution for the annual flood maxima rather than EV1 as it provided a 

better fit to the data. 

Table 1: Peak discharge estimates for a range of design flows in Koputaroa 
Stream at Tavistock Road. 

T (years) AEP (%) 
Q (EV1) 

m³/s 
Q (RFFM) 

m³/s 
Q (Design) 

m³/s 
Q (Check) 

m³/s 
Difference 

(%) 

1 63 8.0 18.9 13.4   

5 18 12.5 29.2 20.9 13.5 +155 

10 10 14.5 33.7 24.1 15.8 +153 

20 5 16.5 38.2 27.3 18.9 +144 

50 2 19.0 44.1 31.6 20.2 +156 

100 1 21.0 48.6 34.8 21.9 +159 

67. While the design flood estimates provided by the applicant from the 

computational modelling are now more reasonable than initially suggested, I 

believe that they are still very conservative i.e. much higher than will likely be 

experienced.  My reasons for believing this are that: 

(a) The rainfall-runoff model has been calibrated against the design flows 

in Table 1, which as stated above, are conservative; 

(b) A centralised temporal rainfall distribution was adopted.  Although the 

potential effect of this assumption for short duration events is relatively 

small, it results in sharper and higher flood peaks;  

(c) While the later modelling has used rainfall data from HIRDS v4, these 

have not been validated against a local rainfall record.  My experience, 

from many studies in Horowhenua and Manawatū, is that the design 

rainfalls from HIRDS v4 for more extreme events are very conservative 

i.e. high.  The design rainfalls are often low for more frequent events;  

(d) No attempt has been made to apply an areal reduction factor to the 

design rainfall.  While HIRDS design rainfalls are for a point or relatively 

small grid, as the area of the model increases rainfall must be reduced 

to account of changes in rainfall depth and intensity; 
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(e) My experience with rainfall-runoff models is that they are invariably 

conservative, unless robust calibration and validation are possible.  

Calibration of the applicant’s rainfall-runoff models was only possible 

through anecdotal evidence, which in my opinion, while of some value, 

does not constitute robust calibration; 

(f) It is assumed that a 1% AEP design rainfall produces a 1% AEP design 

flood.  While this may be the case in a small uniform catchment, the 

assumption does not hold as the catchment size, and the variability of 

those characteristics that affect the rainfall-runoff relationship, 

increase.  A 1% AEP flood response is affected by antecedent 

conditions which are difficult to accommodate within a rainfall-runoff 

model which generally include only initial and continuing losses; 

(g) The design rainfalls have been increased to allow for the potential 

effects of climate change.  However, any effects of climate change will 

only be potentially fully active at the end of the planning period 

considered i.e. at least 50-years into the future; 

(h) Despite the relatively flat and undulating terrain, it has been assumed 

that any runoff can make its way rapidly to the stormwater network; and 

(i) The Rational Method, which has also been used, is generally 

recognised to provide conservative peak discharge estimates. 

68. In summary, I believe that the design flows from the numerical modelling are 

generally high and get disproportionately higher for the more extreme events 

(Table 2).   

Table 2: Changes in peak discharge and flood volume for a range of design 
events at the inlet to Coley Pond.  The degree of change is shown in 
brackets. 

  Existing situation Following development 

ARI 
(years) 

AEP 
(%) 

Peak discharge 
m³/s 

Runoff volume 
m³ 

Peak discharge 
m³/s 

Runoff volume 
m³ 

2 50 1.88 21,382 4.28 (2.28X) 54,538 (2.55X) 

5 20 2.21 26,155 4.83 (2.19X) 66,588 (2.55X) 

10 10 2.64 29,639 5.38 (2.0X) 75,322 (2.54X) 

50 2 3.26 39,011 7.66 (2.35X) 103,673 (2.66X) 

100 1 3.42 44,139 8.25 (2.41X) 121,045 (2.74X) 

69. While I think that the pre-development peak discharge of 3.42m³/s is high, it 

is perhaps reasonable given the allowance for climate change and the fact 

that the flows were obtained from a rainfall-runoff model with a centralised 

storm hyetograph.  For example, the existing 1% AEP inflow that I get 

through simply scaling the design flows derived from the Koputaroa Stream 
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at Tavistock Road by catchment area to the power of 0.8 is 2.94m³/s.  So, 

the extra 0.5m³/s is probably in the range that might be expected when 

allowing for climate change; although 17% higher has significant implications 

when considering options for mitigation of any potential effects. 

70. In my opinion, a peak discharge during a 1% AEP design event following full 

development of 8.25m³/s is extremely high; a 240% increase from the current 

situation (Table 2).  I do not see how a peak inflow of 3.4m³/s can increase 

to 8.25m³/s solely as a result of urban development; particularly ‘low density 

single unit dwellings’ as proposed.  This is especially the case given the 

nature of the topography and existing catchment condition.  The rainfall-

runoff model is predicting that the same design rainfall will produce 2.4 times 

the peak discharge.   

71. As mentioned, this amount of change is surprising given the topography and 

the land use change, and consequential changes to runoff, that have already 

occurred in this catchment. 

72. However, if the design flows are conservative as I suggest, the proposed 

mitigation measures will be even more effective than argued by the applicant. 

Updated modelling 

73. After the pre-hearing meeting, a “Summary Fact Sheet” was presented that 

contained a very different series of peak design flows and flood volumes than 

were provided in the AEE.  These were the result of updated modelling to 

correct errors in the earlier modelling report that was provided in support of 

the AEE submitted with the resource consent application. 

74. Because of the significantly higher peak discharges and flood volumes, two 

additional detention ponds are now required to mitigate any adverse effects 

and maintain hydraulic neutrality downstream of Pond 4 i.e. Coley Pond is 

no longer sufficient alone to provide the required level of mitigation. 

75. After considering all the information now available, I am reasonably 

comfortable that the scope of the application has not changed significantly 

downstream of Pond 4.  I do not think that the changes in the magnitude of 

effects (frequency, depth and duration of flooding) in the lower reaches of 

Koputaroa Stream are so large as to move the status of effects to the ‘minor’ 

or more significant categories. 
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76. The major consequences of the revised modelling (albeit to correct previous 

mistakes) are in the reach between Coley Pond and Pond 4.  However, since 

these landowners have all provided written approval of the updated 

application, I have not considered any actual or potential effects of the 

proposed works in this reach. 

77. Although the applicant’s technical advisors have provided an updated 

modelling report, which contains revised peak discharges and flood volumes 

that are significantly higher than presented previously, the AEE has not be 

updated to reflect these new results.  However, since the various detention 

ponds will provide hydraulic neutrality downstream of Pond 4, and all the 

landowners between Coley Pond and Pond 4 have agreed to the proposed 

works, the original AEE is likely to remain appropriate. 

Hydraulic model limitations 

78. The downstream boundary of the hydraulic model, and therefore our ability 

to assess any actual or potential effects of the proposed works, ends 

immediately below Pond 4.  I have assumed that the Applicant considers that 

since there is no difference between the pre and post development scenarios 

at this point, they did not need to look further downstream.  This means, 

however, that the downstream boundary condition is poorly defined and may 

not reflect the nature of runoff and stream interactions on the lower floodplain 

accurately. 

79. The greater concern regarding any inherent uncertainty of effects, is that the 

model only considers the runoff from the design rainstorm over the 

development area.  This implies a very ‘localised storm’, only affecting the 

development area, and that the storm does not extend to any other tributary 

or area of the catchment.  Such a scenario is unlikely to be correct. 

80. Since no inflows from other tributaries are considered, apart from those 

delivered via the Fairfield and Roslyn Road pipes, the model under-

represents the cumulative effect of the proposed development on total storm 

runoff and the flood hazard.  Likewise, the interactions between runoff from 

the development area and the rest of the catchment, and vice versa, are not 

considered.  This may have been the issue suggested by a number of 

submitters. 

81. Obviously, considering wider catchment flooding would result in reducing the 

design rainfall over the development area.  Whether the overall flood hazard 
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would be worse under this scenario is impossible to determine without further 

modelling, although in the Koputaroa catchment downstream of Pond 4 there 

is likely to be little difference. 

82. We know that the lower catchment, upstream of the confluence with the 

Manawatū River, floods.  This creates a backwater effect that exacerbates 

flooding upstream e.g. the land owned by a number of the submitters.  The 

modelling of the detention ponds has assumed a ‘normal flow boundary’ 

although, because of these backwater effects, this may not be the situation.  

It is possible that the ‘attenuation/mitigation system’ proposed may not 

respond and behave in the manner that has been modelled.  With higher 

downstream boundary conditions i.e. flooding in the lower catchment, it is 

possible that the outflow from Pond 4 (and possibly Pond 3) will not flow 

uninterrupted i.e. the outflow will be less efficient than modelled.  Therefore, 

any flooding of these attenuation areas may be more extreme than modelled.  

However, the effects of this ‘additional flooding’ will be contained within the 

‘detention basins’ and as written approval has been provided by the 

landowners in this area, these effects have not been considered further. 

Summary of modelling 

83. The lack of empirical data from the site makes quantitative analysis difficult, 

and the results impossible to validate.  Professional judgement is therefore 

required.  

84. It should be noted that there is always residual uncertainty in the results of 

hydrologic and hydraulic models.  The quoting of results to the nearest 

0.01m³/s (10L/s) can be misleading regarding the accuracy of the models. 

85. Despite this, it is my assessment that the analysis presented is appropriate; 

although the peak discharges and runoff volumes during the various design 

events are likely conservative i.e. high.   

EFFECT OF INCREASED FLOOD VOLUME 

86. The applicant has attempted to quantify the potential effects of the increase 

in storm runoff volume on the extent of flooding, and by implication the snail 

communities, in the lower Koputaroa.  It is appreciated that this task is difficult 

given the paucity of data relating to flooding in this area; however, there is 

likely to be anecdotal evidence that could potentially have been used. 
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87. The reliance on the fact that any change is only “a small percentage” is 

perhaps a little simplistic.  This also implies that any effects are ‘linear’ and 

directly proportional to the change in volume.  This might be true on a very 

flat floodplain, but this has not been shown to be the case in this situation.  If 

even a small percentage change is sufficient to cross some threshold, then 

the potential effects would show a quantum step and not just a small change.  

The analogy of pulling a trigger comes to mind – it is the last gram of pressure 

that actually fires the gun!  Having said this, I am not sure that the applicant 

could have been any more definitive, at least not without a lot of work, and 

even then, the margins of uncertainty would be large.  Given the potential 

scale of any effect, considerable investment in further work is probably not 

justified. 

88. It is argued that the additional volume of runoff only becomes relevant in 

“capacity-constrained conditions” which I believe is correct.  That is, the extra 

water is only a problem if it cannot ‘escape’ into the Manawatū River.  

However, the argument that it is ‘too hard’ to define the frequency and 

duration of when the floodgates are closed is, in my opinion, a little simplistic.  

Horizons’ River Management Group is likely to have some information on 

this, since the gates are integral to the Koputaroa Flood Protection Scheme.  

Information would also be available from the owners of land adjacent to the 

gates.  This information would provide at least some qualitative basis when 

considering the likely effect of the additional flood runoff volume.  Therefore, 

while I agree that modelling of this would be difficult, there are alternative 

approaches that could have been adopted. 

89. I have not been able to find any quantification of the extent and depth of 

flooding in the vicinity of the main stem of the Koputaroa under the existing 

environment; although we know this is a chronic and frequent problem.  

Apparently, there is a flood model of this area, but I have been unable to 

access the results. 

90. I have assumed that the area inundated during the 1% AEP event is 100ha; 

although I have no basis for this assumption other than the area floods.  

However, based on this ‘indicative area of existing inundation’ the extra 

volume of flood water during the 2-year ARI event (~33,000m³) would raise 

the depth of existing flooding by 33mm.  During the other design events (5-

year, 10-year, 50-year and 100-year) the increased depth of inundation 

would be 40mm, 46mm, 65mm and 77mm respectively. 
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91. However, the above analysis assumes that the area of inundation remains 

constant and it is just the depth that increases.  Obviously, this is not the 

case on the lower Koputaroa floodplain.  Given the flat and undulating nature 

of the topography, any increase in the depth of water will also increase the 

extent of inundation.  As the extent of inundation increases, the increase in 

depth of flooding necessary to accommodate the extra storm runoff will 

decrease.  In fact, in this area the extent of inundation is likely to increase 

much more rapidly than the depth of floodwaters.  Consequently, the above 

figures will be conservative, likely very conservative. 

92. It should also be noted that as the extent of inundation increases, any extra 

area that gets inundated will be around the margins of that area already 

inundated.  Any extra flooding will be shallow, and this flooding will last for a 

relatively short period of time. 

93. Given the lack of flood modelling in this area it is impossible to be definitive 

regarding the exact quantum of any effect, however, any increase in depth 

of flooding is likely to be a maximum of only a few centimetres.  Any additional 

flooding will also be of relatively short duration. 

94. Because of the shallow nature and short duration of any additional flooding,  

it is my opinion that these effects can be considered ‘less than minor’.  

EFFECT OF FREQUENCY OF FLOODING 

95. The modelling of the changes in runoff as a result of the proposed works has 

focused on the changes to peak discharge and flood volume during discrete 

design events.   

96. However, changes in runoff of the magnitude suggested will affect the 

frequency, extent, depth and duration of all flooding.  Floods in the Koputaroa 

catchment will occur more often and to be larger than under the existing 

environment.  For example, an existing 20% AEP event might become the 

mean annual flood, and a 10% AEP event could become a 20% AEP event 

etc.  The consequence of this is that unless the effects of the proposed works 

are mitigated, there will be an increase in the frequency and magnitude of 

flooding.  This is likely to be greatest for smaller and more frequent events 

as this is when the effects of urbanisation on storm runoff are most apparent 

and the detention ponds least effective. 

97. The applicant provides some discussion of the effects of the increased runoff 

on the depth, and particularly the velocity of flow in the stream channel.  
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Velocity is a direct function of discharge and since the discharge will increase 

so will the velocity.  The applicant, however, focuses on the changes in the 

‘average maximum velocity’.  From the fluvial geomorphic perspectives of 

erosion and channel change, it is the maximum velocity that is critical; not 

the average.  If the maximum velocity exceeds the resistance of the bed or 

banks, then erosion and sediment entrainment will occur.  The maximum 

velocity is likely to be significantly higher than the ‘average maximum’ 

provided by the applicant’s model, particularly on the bends of the river which 

are always more prone to erosion.  

98. The increase in velocity has the potential to increase channel instability, 

erosion and sediment transport.  Given that the Koputaroa channel is eroded 

into alluvial and marine sediment, this material can be relatively easily eroded 

and re-entrained.  The increased flow could affect bed and bank stability, 

particularly on the outside of meanders.  The increased erosion and sediment 

transport may then alter water quality and potentially the substrate of the 

stream, and therefore the habitat.  

99. Again, however, these effects will be greatest within that reach of the tributary 

of Koputaroa Stream upstream of Pond 4.  Since these landowners have 

provided written approval of the proposed works, and their associated 

effects, these effects have not been considered further in this reach. 

100. However, as discussed, the works are likely to increase the frequency, 

magnitude and duration of relatively small events i.e. those more frequent 

that the 20% AEP or 5-year events.  Since these events are largely contained 

within the channel, there will be a risk of increased channel erosion even 

downstream of Pond 4.  A condition requiring the ongoing monitoring of 

channel erosion over this reach is recommended so that any adverse effects 

of the increased flows can be identified and mitigated.  This is also discussed 

in the evidence of Mr Christensen.  

EFFECT ON SNAIL HABITAT 

101. As discussed, the predicted increase in the volume of runoff during the 

various design event may affect the frequency, depth, extent and duration of 

flooding in the lower Koputaroa catchment.  This may have consequential 

hydrological effects on the habitat of Powelliphanta snails. 

102. There are four sites of known Powelliphanta snails in the lower Koputaroa 

catchment adjacent to the stream.  The effects of the increased flooding in 
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these areas was assessed in a memo from David Arseneau to Brent Maguire 

dated 27 July 2021.  With reference to the four sites identified: 

 Site 1:  I generally agree with the applicant, however, I believe that the 

assumption of a linear change in effect with flood runoff volume is a 

little simplistic i.e. the percentage change in runoff volume may not be 

directly, and linearly related to the scale of effect.  Hydrologically, any 

effects of the proposed works in this area are likely, in my opinion, to 

be ‘no more than minor’ but difficult to define with any greater accuracy; 

 Site 2:  I would agree with the applicant’s conclusion that any 

hydrological effects on the snail habitat in this area are likely to be 

negligible i.e. ‘less than minor’; 

 Site 3:  I would agree with the applicant’s conclusion that any effects 

on the snail habitat in this area are likely to be ‘no more than minor’ but 

impossible to quantify in greater detail; 

 Site 4:  I would agree with the applicant’s conclusion that there should 

be no hydrological effects on snail habitat in this area.  

103. I do not think that the potential hydrological effects can be resolved to a 

greater level than provided by the applicant, at least not without considerable 

work which may still not provide greater resolution of the potential 

hydrological effects. 

104. Of course, these hydrological effects then have to be ‘translated’ to potential 

effects on the snails.  That is not my area of expertise and therefore I cannot 

comment. 

MITIGATION 

105. To accommodate any increase in runoff, and to mitigate the existing flood 

hazard upstream of Roslyn Road, HDC are upgrading the existing 

stormwater network.  Pipes will increase in diameter through the stormwater 

network to accommodate both the existing and any increased flow from the 

proposed land use change.  The 1500mm diameter pipe under Roslyn Road 

will have a capacity of 3.8m³/s which is greater than the 1% AEP design flow 

estimates (i.e. 2.27m³/s).  There will also be a 1350mm diameter pipe under 

Fairfield Road.  Both of these pipes will discharge into Coley Pond. 

106. To attenuate increased stormwater discharge, and mitigate any adverse 

effects within this tributary, HDC has purchased the property at 124 Fairfield 
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Road, and designed an attenuation pond with a capacity of 13,430m3 i.e. 

Coley Pond.  They are also developing two other detention ponds within this 

tributary. 

107. The potential effects of the proposed land use change and development have 

been assessed over a range of design events up to the 1% AEP flood; 

increased to allow for the potential effects of climate change.  In my opinion, 

this is a very high, but appropriate, design standard.  The peak discharges 

during a range of design events during two scenarios and at two key 

locations are provided in Table 3.  It is noted that Ponds 3 & 4 have not been 

optimised to limit outflow during 2-year and 5-year ARI events.  This can, and 

must, be done during detailed design. 

Table 3: Design flow estimates at two key locations. 

  Inlet to Coley Pond Outlet from Pond 4 

ARI 
(years) 

AEP 
(%) 

Pre-development 
m³/s 

Post-development 
m³/s 

Post-development 
m³/s 

2 50 1.88 4.28 2.16 

5 20 2.21 4.83 2.34 

10 10 2.64 5.38 2.49 

50 2 3.26 7.66 2.94 

100 1 3.42 8.25 3.30 

108. It is noted that the peak discharge from Pond 4 following full development 

will be less than that under the current environment.  Consequently, the 

proposed works can be considered to have achieved hydraulic neutrality. 

109. While the ponds will have a design storage capacity, they will act 

predominantly as a throttle on flows from the upper to lower catchment.  

Consequently, since water will be passing continuously through the ponds, 

they can attenuate all design events up to at least the 1% AEP flood.  The 

ponds will ‘store’ and attenuate the flood peak rather than ‘trap’ the entire 

flood event. 

110. While the peak flows downstream of Pond 4 will be reduced in the manner 

proposed, there will still be more volume of water discharged overall; from 

increased overland flow and greater storm runoff following the proposed land 

use change.  The increase in volume is estimated at 76,900m3 during a 1% 

AEP design event.  Existing inundation during this design event has been 

conservatively estimated at 330,000m³.  Consequently, the total volume of 

ponding may increase by about 23%.  However, this will only occur should 

water in the Koputaroa catchment not be able to discharge into the 

Manawatū River. 
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111. How any increased runoff volume may translate to changes in the extent, 

depth and duration of inundation was discussed earlier. 

112. This increase in volume of runoff will also be both attenuated and delayed 

i.e. it will not arrive at the flood peak but over some longer and later period.  

Consequently, the increase in runoff may not cause an increase in the 

existing flood hazard.  In my opinion, following construction of all the 

detention ponds, there may be a small reduction in the depth, extent and 

duration of flooding downstream at SH57.  Any change, however, is likely to 

be only few millimetres. 

113. Given the proposed mitigation measures, particularly the detention ponds but 

also in channel works and new culverts, any effects of the proposed 

development will in my opinion be small and possibly positive with respect to 

the current flood hazard. 

114. These positive effects within the tributary affected by development are likely 

to also result in slight positive benefits to the Koputaroa Stream Flood Control 

and Drainage Scheme during some flood events.  There is likely to be a small 

reduction in the existing flood hazard, with the benefits increasing with the 

size of the event.  A reduction in peak flow, and an increase in the lag-time, 

mean that there should be no potential for increased flooding or overtopping 

of scheme stopbanks, despite the increase in the total volume of storm 

runoff. 

115. For the same reasons, I believe that the proposed land use change and 

mitigation works will have no measurable hydrological effect on the land 

which are Snail Reserves, or potential snail habitat, in the vicinity of Tavistock 

Road.  The extent, depth, and duration of inundation may be reduced slightly 

and so less of the potential snail habitat will be affected.  Any habitat that is 

flooded currently will flood for slightly less time. 

116. In my opinion, the analysis provided of the potential effect of the mitigation 

measures is generally robust and the assessment of hydrological effects 

realistic; although likely conservative.   

117. In my opinion, any effects of the proposal on the hydrology and flood hazard 

will be ‘less than minor’ and potentially positive i.e. the proposed 

development may see a very small reduction in the existing flood hazard 

downstream of Pond 4 during some flood events. 
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Summary 

118. The proposed detention ponds are designed to manage the effects of 

increased stormwater discharge following the full residential development of 

the area.  They will ensure that the peak flow within the tributary downstream 

of Pond 4, following full residential development, does not exceed that prior 

to the development. 

119. If the mitigation measures presented are fully implemented, and if all the 

detention ponds are constructed and operational before urban development 

commences, then any effects on the existing and future flood hazard are, in 

my opinion, likely to be “less than minor” and potentially positive.  

RESPONSE TO SUBMITTERS 

120. There have been 12 submissions in opposition to the granting of the 

consents sought, two neutral and two in support. 

121. The consistent themes of the submissions in opposition were that the 

proposed development will: 

(a) Exacerbate the existing flood hazard;  

(b) Will not address the existing flood hazard; and  

(c) That Coley Pond is too small to contain floods in the Koputaroa 

catchment. 

Exacerbate the existing flood hazard 

122. The construction of Coley Pond and the two detention ponds further 

downstream will ensure hydraulic neutrality downstream of Pond 4, even 

under the fully developed condition; that may not eventuate.  The detention 

ponds will attenuate not just the increased stormwater from the proposed 

residential development, but also some peak stormwater runoff from the 

existing residential areas.   

123. Consequently, the three detention ponds will mitigate rather than exacerbate 

the existing flood hazard.  In my opinion, after the proposed developments, 

the flood hazard may be slightly less than at present. 

124. The potential increase in volume of runoff caused by urban development will 

also be attenuated and delayed by the detention ponds.  Again, the proposed 

developments may see a small reduction, rather than an increase, in the 

existing flood hazard in some flood events.  
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125. Given the proposed mitigation measures, particularly the detention ponds but 

also in channel works and new culverts, the proposed developments may 

have a small effect on reducing the existing flood hazard.  In my opinion, the 

proposed works will therefore not have a significant cumulative effect on the 

existing flood hazard as suggested by some submitters. 

Will not address the existing flood hazard 

126. The applicant is not ‘responsible’ for mitigating the existing flood hazard 

affecting the area, only the actual and potential effects of their proposed land 

use change.  

127. However, to accommodate any increase in runoff, and to mitigate the existing 

flood hazard upstream of Roslyn Road, HDC are upgrading the stormwater 

network.  Pipes will increase in diameter through the stormwater network to 

accommodate both the existing and any increased flow caused by the 

proposed land use change.  The 1500mm diameter pipe under Roslyn Road 

will have a capacity of 3.8m³/s which is greater than the 1% AEP design flow 

estimates (i.e. 2.27m³/s).  There will also be a 1350mm diameter pipe under 

Fairfield Road.  Both of these pipes will discharge into Coley Pond. 

128. Mitigation of the existing peak flow will be achieved by the detention ponds 

filling while storm runoff is peaking.   

129. The detention ponds will attenuate not just the increased stormwater from 

the proposed residential development, but also the peak stormwater runoff 

from the existing residential areas. 

130. Given the proposed mitigation measures, particularly Coley Pond and the 

two other detention ponds, but also in channel works and new culverts, the 

proposed development may have a small effect on reducing the existing flood 

hazard.  Any mitigation of the existing flood hazard, however, is likely to be 

only a few millimetres.  Given the small scale of any potential benefits, it is 

unlikely that they will be able to be measured. 

Size of Coley Pond 

131. Coley Pond will have a maximum capacity of 13,430m3; however, two other 

detention ponds will now also be developed further down the catchment.  

While in the initial consent application these additional ponds were ‘notional’, 

they will now be constructed and enlarged.  These detention ponds will act 

as a throttle on flows from the upper to lower catchment.  Consequently, 
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since water will be passing continuously through the ponds, they can 

attenuate all design events up to at least the 1% AEP flood.  The ponds will 

therefore ‘store’ the flood peak rather than ‘trap’ the entire flood event. 

132. Mitigation of the peak flow in the tributary is achieved by Coley Pond and the 

other detention ponds filling while the stormwater flow is peaking.  The size 

of Coley Pond is therefore not a limitation to the attenuation and moderation 

of floods up to the design event i.e. the 1% AEP flood increased to allow for 

the potential effects of climate change. 

CONSENT CONDITIONS 

133. My overall assessment is that once the proposed mitigation measures have 

been fully implemented, particularly installation of the upgraded stormwater 

network and construction of Coley Pond and the two other detention ponds, 

any effects of the proposed land use change are likely to be ‘less than minor’ 

downstream of Pond 4. 

134. I believe that the draft consent conditions, circulated as part of the pre-

hearing meeting, dated 28 August 2020, are appropriate and will address 

any areas of uncertainty or potential risk to the environment. 

135. Since the proposed conditions of ATH-2017201714.00 & ATH-

2017201712.00 - Land Use, Land, River & Lake Beds Consent are directly 

related to mitigating any potential effects of the proposed development, I 

believe that the timing for their implementation should also be linked to the 

proposed development.  Hence, I would suggest that the wording should be 

changed to “The consent holder must complete the construction of the 

attenuation portions of all three detention ponds prior to any land use change 

or other works within the upstream development area.  Development 

includes the upgrading of the existing stormwater network and connecting 

this to discharge into the tributary of Koputaroa Stream.” 

136. Furthermore, I think that a condition should require “That the design of the 

detention ponds, particularly Ponds 3 & 4, ensure that the peak flow during 

any design event following full development does not exceed that under pre-

development conditions.” 

137. Because of the potential increase in the frequency of smaller flood events, I 

think a condition should be added that “Requires an annual survey of the 

stream channel below Pond 4, downstream to the first significant tributary, to 

identify, and where necessary remediate, any erosion or channel instability.  



McConchie - Hydrology Assessment  29 

Surveys should continue until at least two bankfull events and any channel 

adjustment to the increased flows has ceased.” 

CONCLUSIONS 

138. I have provided technical review of the hydrological aspects of this proposal 

on behalf of Horizons since November 2017.  Given the constraint of limited 

empirical hydrometric data, in my opinion: 

(a) The design flows have been estimated appropriately, using accepted 

‘best practice’ in New Zealand; 

(b) Any uncertainty within the design flows, and potential effects of the 

proposed mitigation measures, are likely to be conservative i.e. the 

design flows are higher, and therefore the effects are likely to be less 

than argued and assessed; 

(c) The modelling of the impact of the detention ponds on peak flows 

during the design event is appropriate and realistic; 

(d) Construction and operation of the three detention ponds will ensure 

hydraulic neutrality downstream of Pond 4; 

(e) Given the proposed mitigation measures, particularly the detention 

ponds but also in channel works and new culverts, any effects of the 

proposed development will be small, and potentially positive during 

some flood events. 

(f) The proposed works will result in slight positive benefits for the 

Koputaroa Stream Flood Control and Drainage Scheme.  There may 

be a small reduction in the existing flood hazard during some flood 

events; and  

(g) For the reasons discussed above, the proposed works will have no 

adverse hydrological effect on the Snail Reserves and snail habitat in 

the vicinity of Tavistock Road. 

139. In my professional opinion: 

(a) The applicant has provided a realistic assessment of the potential 

hydrological effects of the proposal, both pre-development and after 

the mitigation measures have been implemented fully;  
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(b) While there is some residual uncertainty, this is inherent in all 

hydrologic and hydraulic analyses which are constrained by limited 

empirical data; and 

(c) Any effects of the proposal on the hydrology and flood hazard will, in 

my opinion, be ‘less than minor’ and may be positive i.e. the proposed 

development may see a slight reduction in the flood hazard during 

some flood events.  Any change, however, is likely to be so small as to 

not be quantifiable. 

 

 

Dr John (Jack) McConchie 
1 October 2021 


