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INTRODUCTION 

 

1. My full name is Mingyang Mona Liao. 

 

2. I am a civil and environmental engineer specialising in stormwater 

management and water sensitive urban design. I am currently 

employed by Beca Limited (Beca) as a Senior Associate – Civil 

Engineering based in Auckland. I hold the following qualifications:  

 

a) Master’s degree, Environmental Engineering (Hons) The 

University of Auckland, 2009; and 

 

b) Bachelor’s degree, Civil and Environmental Engineering (Hons) 

The University of Auckland, 2007. 

 

3. I have 16 years’ experience in integrated stormwater management 

planning, urban drainage design, hydraulic modelling, flood assessment, 

water sensitive design and consenting. My previous project experience 

relevant to my evidence includes the following: 

 

a) Upper Ohauiti Plan Change, Landsdale Development Limited – 

Stormwater lead for the Integrated Stormwater Management 

Plan, catchment scale stormwater modelling, and expert witness 

for the private plan change. 

 

b) Ruakura Inland Port, Tainui Group Holdings Limited - Principal 

design engineer and modeller for the detailed design and 

hydraulic modelling of the stormwater network servicing the 

Ruakura inland port and surrounding industrial and residential 

areas. 

 

c) Flood Recovery Flooded Property Categorisation Support, 

Auckland Council – Verifying assessor providing technical review 
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of the property flood risk assessments in response to the 

government’s proposed co-funded buy out of the most at-risk 

flooding properties in the region. 

 

d) Modelling and Flood Hazard Mapping, Auckland Council – Lead 

modeller responsible for flood modelling, system performance 

and flood hazard assessment, and infrastructure upgrade option 

planning for various catchments across the region. 

 

e) Floodplain Review, Auckland Council - Peer review of the flood 

modelling outputs from the council catchment models to allow 

publication of the latest floodplains for selected catchments 

across the region. 

 

f) Auckland Council Technical Report TR2013/024 “Defining 

Hydrologic Mitigation Targets for Stormwater Design in Auckland” 

co-author. 

 

4. I became involved with Plan Change 14 (PC14) in April 2025 when Beca 

was engaged by Hamilton City Council (HCC) to provide technical advice 

on submissions received relating to stormwater and flooding. 

 

CODE OF CONDUCT 

 

5. I am familiar with the Code of Conduct for Expert Witnesses 

(Environment Court Practice Note 2023) and although I note this is a 

Council hearing, I agree to comply with this code. The evidence I will 

present is within my area of expertise, except where I state that I am 

relying on information provided by another party. I have not knowingly 

omitted facts or information that might alter or detract from opinions I 

express. 
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SCOPE OF EVIDENCE 

 

6. The purpose of my evidence is to respond to submissions received on 

PC14 to the Hamilton City Operative District Plan (ODP) related to my 

subject area. I have reviewed the submission points identified by HCC 

that require technical advice, and the relevant PC14 documents. For 

discussion purposes, I have grouped the responses under the following 

topics: 

 

a) Overland Flow Paths and Depression Areas. 

 

b) Earthworks. 

 

c) Managing the Risks of Natural Hazards. 

 

d) Stormwater Management Measures and Consenting. 

 

7. My evidence relies on the conclusions of the; HCC Section 32 Report -

Appendix 4 - Technical Report - Flooding by Catchment Engineering 

Solutions, HCC Section 32 Report - Appendix 8 Flood Depression Areas, 

and the HCC Section 32 Report - Appendix 5 PC14 - Non-residential SW 

Management prepared by Morphum Environmental.  

 

8. My evidence should be considered together with the evidence of Mr Jon 

Rix on technical review of the geospatial flood layers and their 

supporting information specifically in relation to flood hazards, overland 

flow path and depression areas.  

 

EXECUTIVE SUMMARY 

 

9. My evidence responds to submissions on PC14 concerning flooding and 

stormwater management in Hamilton City across four key areas as 

follows. I generally support the PC14 provisions for managing flood risks 
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and balancing development potential, although I recommend that some 

amendments are made to the notified provisions to ensure clarity, 

flexibility and technical accuracy. 

 

Overland Flow Path and Depression Areas 

 

10. I support policy clarification to allow modification of overland flow paths 

provided their stormwater conveyance function is maintained.  

 

11. I recommend differentiated management for minor overland flow paths 

with contributing catchment area up to 4,000m2 areas due to lower 

flood risks associated with catchments of this scale.  

 

12. I consider that the potential use of land for effluent disposal fields within 

depression areas, but outside of floodplain and overland flow paths, 

could be suitable where the probability of flooding is lower. 

 

13. I support HCC’s approach to sharing the flood hazards, overland flow 

path, and depression areas with the public to inform of the potential 

flood risks. However, I also concur with the comments raised by Mr Jon 

Rix in his evidence regarding the limitations and conservatism in current 

mapping methods, and advocate for continual improvement with better 

information and site-specific assessments to improve accuracy over the 

longer term.  

 

Earthworks 

 
14. I recommend deleting Rule 22.5.2.f or amending the rule to limit the 

free draining requirement to compensatory earthworks only.  

 
15. I consider that the existing rules are sufficient to address runoff speed 

concerns. 

 

 



5 
 

 

 

Managing Natural Hazard Risks 

 
16. I support prioritising non-structural solutions for flood resilience but 

emphasise the need for flexibility to allow alternatives or combinations 

of solutions, and that these be supported by site-specific evaluations 

considering site limitations.  

 

17. Any proposed development or redevelopment cannot increase adverse 

effects to upstream or downstream neighbouring properties without a 

resource consent, regardless of whether the site is serviced by an 

independent stormwater system or the HCC network.  

 

18. I oppose exemptions for carparks used for flood detention from Rule 

22.5.3a.a.i due to the potential higher flood risks which need to be 

addressed through site specific assessment.  

 

19. I consider that setting a maximum impervious percentage in flood 

hazard areas is a useful tool to manage flood risks and I support 

promoting retention and hydrology mitigation as a generally good 

stormwater management practice in upper catchments. However, I do 

not recommend including hydrology mitigation in overland flow paths 

and low-lying flood hazard areas due to poor performance and 

operational challenges.  

 

Stormwater Management and Consenting 

 
20. I support allowing larger area thresholds or exemption from site-specific 

stormwater management plans in areas with established Integrated 

Catchment Management Plans where the flood risk, catchment 

constraints, and stormwater management requirements have already 

been well analysed. 
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21. Proposed PC14 covers the hydrology mitigation and water quality 

treatment requirements but there is a gap in relation to runoff quantity 

management for larger storm events, specifically where connection to 

the city stormwater network cannot be achieved or where there are 

existing downstream network capacity constraints or flood risks. 

 

22. Flow attenuation can be an effective flood mitigation measure where 

there is downstream flooding or network capacity constraints. 

However, I do not support applying attenuation to 80% of 

predevelopment peak discharge as the default and only mitigation 

measure for all subdivisions as it can make the downstream erosion and 

flooding worse depending on the site location. In addition, it cannot 

address the flood risk within the development site itself if located within 

the flood hazard area, nor the water quality treatment requirements. 

 

ANALYSIS – RESPONSE TO SUBMISSIONS 

 

Overland Flow Paths and Depression Areas 

 

23. Horotiu Farms Limited’s Submission 32.11, Philip Pirie’s further 

submission 11.34, Blue Wallace Surveyor Limited’s further submission 

7.3 and Kainga Ora’s further submission 10.5 each oppose the PC14 

provision of “restoring” the function of overland flow paths and seek 

allowance of new or alternative overland flow paths to be created at the 

time of development under Policy 22.2.1.k - Overland Flow Paths. In 

response to those submissions, I advise: 

 

a) Through discussions with HCC, I understand the intention of Policy 

22.2.1.k is to maintain the function of overland flow paths to 

convey stormwater runoff but not to preclude modification of 

overland flow paths in development. Modification to overland 

flow paths and alternative overland flow paths are allowed if the 

function of the overland flow path is “restored”.  
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b) I agree with this approach, which also aligns with the relief sought 

by the submissions, and the overland flow paths policies that I am 

aware of in Auckland City. It appears however that the meaning of 

“restore” is not well conveyed. I recommend the following minor 

modifications to the policy to clarify the intention:  

 

Retain and, where necessary allow modifications or provision of 

alternative overland flow paths to restore the function of overland 

flow paths to convey stormwater runoff safely through a site without 

causing nuisance to other property or damage to the environment.  

 

24. Waikato Regional Council (WRC)’s submission 48.10 supports the 

addition of the definition of overland flow paths under 1.1.2 – 

Definitions used in the District Plan but seeks clarification on how the 

catchment area of 2,000m2 was agreed as an acceptable size. In 

response to that submission, I advise: 

 

a) I was not involved in the mapping of the overland flow paths for 

HCC and did not see any explanations of the catchment area 

threshold in the PC14 technical reports. 

 

b) In my experience in Auckland, overland flow paths with catchment 

area of 2,000m2 to 4,000m2 are mapped and published on 

Auckland Council GeoMaps. However, the definition of overland 

flow paths in the Auckland Unitary Plan only covers overland flow 

paths with an upstream contributing catchment exceeding 

4,000m2, which aligns with the Auckland Code of Practice for Land 

Development and Subdivision Chapter 4: Stormwater, where 

overland flow paths on private property with catchments equal or 

greater than 4,000m2 shall be protected by registered easements 

in favour of Auckland Council or by other encumbrances 

prohibiting earthworks, fences and other structures. 
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c) Based on my experience, specifically through the review of 

properties flooded in the 2023 Auckland Anniversary flood event, 

I support mapping minor overland flow paths with contributing 

catchment area between 2,000m2 and 4,000m2 areas. It is 

important to consider minor overland flow paths in any 

development even if the flow is relatively low.  It can still cause 

adverse effects such as habitable floor flooding and property 

damage if the building floor level and the surrounding ground 

slope/levels are not set properly to provide for the safe passage 

of overland flow.    

 

d) However, the associated 100yr flow for the minor overland flow 

paths (of 2,000m2 -  4,000 m2) would be less than 100L/s, based 

on the NIWA HIRDS v4 rainfall data for the Hamilton region, and 

the estimated flow depth would be less than 100mm on overland 

flow paths more than 2m wide, which can be considered as sheet 

flow and does not pose high flood risks. The alignment of minor 

overland flow paths is also relatively sensitive to small changes in 

topography and may not be accurately picked up by LiDAR data. 

In my opinion, minor overland flow paths should be managed 

differently compared to moderate and major overland flow paths, 

allowing more flexibility for activities and developments on minor 

overland flow paths with low flood risk. One potential way to 

achieve this is to adopt the same approach as Auckland by 

including the minor overland flow paths in flood mapping but 

using a higher catchment area threshold in the overland flow 

paths definition in the District Plan.   

 

25. Tainui Group Holdings Limited’s submission 46.6 and 46.7, seek to 

amend Large Residential Zone Rule 4.9.1.a.iv and Future Urban Zone 

Rule 14.4.6.a.iv to “provide opportunities for on-site effluent disposal 

and storage of sewage within depression areas where it can be 

demonstrated that the risk is avoided”. In their view, “as currently 
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drafted the rule provision is a blunt instrument and does not enable the 

development potential of the land to be realised. Such an approach 

would align with Policy 22.1.h which enables development in depression 

areas where the effects are reduced to a tolerable level.” This is 

supported by Foodstuffs North Island Limited’s further submission 6.63 

and 6.64, that agrees with the concerns raised regarding the reliability 

and accuracy of flood modelling and resulting impacts on development 

potential and considers that HCC needs to rectify the inaccuracies 

before it is relied on by HCC’s Planning Guidance Unit (consenting team). 

In response to those submissions, I advise: 

 

a) I have read the HCC Section 32 Report - Appendix 4 Technical 

Report – Flooding (Catchment Engineering Solutions, 2024), 

Section 32 Report - Appendix 8 Flood Depression Areas (HCC, 

2024) and Overland Flow Path and Depression Area Mapping for 

Hamilton City (WSP, 2024). Based on the descriptions in these 

reports, the depression area mapping for Hamilton City followed 

a similar approach as Auckland (which used automated geospatial 

models to produce overland flow paths and flood depressions 

based on elevation surface with some manual review and 

adjustment). The exception is that the extents of depression areas 

in Hamilton City have been adjusted to either the 10yr or 100yr 

ARI extent for depression areas that could not receive enough 

rainfall in the catchment to fill up to the spill level. Additional 

water depth of 250mm and 850mm have been added to network 

drained depressions and culverts drained depressions 

respectively to represent the potential overtopping depth (as 

illustrated in Figure 1 and Figure 2). Depressions behind bridges 

and large culverts with openings with a height >3m and a width 

>5m that would be unlikely to block have been removed from the 

layer (five assets in total). 
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Figure 1 Depression areas adjusted to 10yr and 100yr ARI extent (Extracted 
from Overland Flow Path and Depression Area Mapping for Hamilton City, 
WSP 2024) 

 

 
Figure 2 Depression areas adjusted to account for overtopping depth 
(Extracted from Overland Flow Path and Depression Area Mapping for 
Hamilton City, WSP 2024) 

 
b) Mr Jon Rix covers the technical review of flood mapping and the 

supporting information in his evidence. I concur with the 

comments made by Mr Rix in his evidence regarding the 

overestimation of the potential flooding in depression areas due 

to the conservative assumptions adopted. I also want to highlight 

the following limitations on overland flow paths and depression 

area mapping based on the methodology described in the above 
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mentioned three reports and my experience and observations in 

Auckland City. 

 

c) The attributed catchment area for each depression is associated 

with the overland flow paths which are mapped by pre-filling the 

Digital Elevation Model (DEM) to determine the spill flow 

direction. The depression fill volume assessment assumes all the 

runoff from the upstream catchment will end up in the 

depression, which means it ignores the storage and attenuation 

function in all the upstream depressions. i.e. the depression 

extent mapping assumes a 10yr or 100yr rainfall event on top of 

another severe event that pre-filled all the upstream depressions 

to spill level plus full blockage of the entire primary drainage 

system. In my opinion this is very conservative and has a very low 

probability of occurring.  

 

d) This mapping method may introduce some limitations in the 

overland flow paths and depression extent where: 

 

i. There are depression areas that may not be filled by the 10 

or 100yr average recurring interval (ARI) storm, as the spill 

would not occur and therefore the overland flow path at the 

downstream of the depression may not be activated in that 

event. This can lead to an overestimation of the flow 

received by the downstream depressions along this 

overland flow path and the mapped extent. 

Notwithstanding the conservatism for the 10 or 100yr event 

flows, it is still important to have an overland flow path for 

larger rainfall events. 

 

ii. The direction of overland flow paths may not always align 

with the pipe/ culvert alignment - in this case a portion of 

flow may be directed into other catchments by the pipe 
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network. This could potentially lead to an underestimation 

of the overland flow, depression extent and flood risk in 

some catchments but overestimate it for another 

catchment when the upstream pipe network is not fully 

blocked.  

 

In these cases, the flood map may show a major overland flow 

path traversing through a site, while more detailed modelling 

shows it lies outside of the flood hazard area and flood extent, or 

vice versa. It is therefore important to include provisions in the 

District Plan (as set out in PC14 Chapter 22 Natural Hazards 22.1.i) 

to allow alternative methods and better information to be used to 

assess and verify the mapped flood information (such as overland 

flow paths alignment and extent of floodplain and depressions). 

This flexibility helps ensure that flood assessments are as accurate 

and context-sensitive as possible, supporting better planning 

outcomes.   

 

e) Rules associated with the Flood Prone Areas (depression areas) to 

protect finished floor levels were included in the proposed 

Auckland Unitary Plan, which were then removed from the 

operative plan. There is no restriction on on-site wastewater 

treatment and disposal in flood prone areas in the proposed 

Auckland Unitary Plan. In the operative plan, on-site wastewater 

treatment and disposal systems are restricted in the coastal 

inundation zone, floodplains and overland flow paths but allowed 

in depression areas.  

 

f) Although there are uncertainties and limitations associated with 

the mapping of the depression areas, I do not agree with the 

approach that ignores depression areas completely.  In the 2023 

Auckland Anniversary flood event, properties within the 

depression area along Te Ararata Creek in Mangere were affected 
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by flood levels at approximately 800mm higher than the modelled 

100yr flood level due to blockage of the downstream culverts, 

although this flood level is still about 1m lower than the estimated 

100yr depression fill level. On the other hand, some of the 

properties in depression areas in central Auckland were affected 

by flood levels much lower than the modelled 100yr flood levels. 

This shows the importance of managing flood risks associated with 

depression areas and the big variation in observed and estimated 

flood levels.   

 

g) Depending on the tolerable level of effects or acceptable flood 

risk, exemptions may be applied to effluent disposal in depression 

areas, as long as the disposal field is outside of overland flow paths 

and 100yr floodplains. I consider it would be more important to 

manage risks for vulnerable activities within depression areas with 

appropriate freeboard allowance to account for the potential 

variation in estimated flood levels.  

 

26. Overall, I consider it is useful to have the mapped overland flow paths 

and depression areas as a base set of information to inform the public 

on potential flood risks, which can be verified by further detailed 

analysis. I acknowledge that there is some uncertainty in the mapped 

overland flow paths but consider that this is not a critical flaw, and could 

be managed by allowing the mapped overland flow paths to be updated 

with more site specific information provided by the public/applicants.  I 

consider that the potential use of land for effluent disposal field within 

depression areas but outside of floodplain and overland flow paths 

could be suitable where the probability of flooding is lower. (i.e. remove 

Rule 14.4.6.iv).  
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Earthworks 

 

27. Metlifecare Limited’s submission 28.14, Stride Investment Management 

Limited’s submission 29.14, Southern Cross Healthcare Limited’s 

submission 30.17, Argosy Property No.1 Limited’s submission 31.15, and 

Foodstuffs North Island Limited’s further submission 6.15 and 6.39 seek 

to “delete or amend 22.5.2.f to clarify the free draining requirement”. 

In response to those submissions, I advise: 

 

a) Rule 22.5.2.f requires all earthworks must be free draining for 

Earthworks Ancillary to a Permitted or Restricted Discretionary 

Activity. I also find this rule somewhat unclear. 

 

b) In the Technical Report – Flooding (Catchment Engineering 

Solutions, 2024), it is explained that the “free draining” 

requirement applies to compensatory earthworks i.e. the areas 

that have been excavated to offset loss of flood storage. It is to 

limit any excavation below ground level which does not contribute 

to overall flood storage. 

 

c) I agree that it is important to ensure dead storage (i.e. that below 

the permanent ponded water level) is not accounted as flood 

storage volume through the compensatory earthworks.  However, 

having a blanket rule that require all earthworks to be free 

draining is not appropriate as excavation below ground level and 

creation of “dead storage” is often required for treatment and 

retention purposes.  

 

d) In any case, the “free draining” requirement is already addressed 

by Note 2 under Rule 22.5.2 “Compensatory earthworks allow for 

limited cut and fill to occur, at the same incremental level, within 

a flood hazard area to achieve a nil impact on the hydraulic 

characteristics of the waterway or floodway. Compensatory 



15 
 

earthworks are balanced (i.e. ‘cut’ equals ‘fill’) both in total, and 

at incremental elevations below the peak 1% AEP rainfall event 

flood level.”  I would therefore recommend deleting Rule 22.5.2.f 

or amend the rule to say, “All compensatory earthworks must be 

free draining”. If it is decided to keep and amend Rule 22.5.2.f, 

then a definition for “free draining” as below can be added:  

 

Free draining: In the context of compensatory earthworks, 
means that any stormwater collected during a rainfall event in 
the areas that have been excavated to offset loss of flood 
storage can be emptied by gravity. 

 

28. WRC’s submission 48.14 seeks to “amend Policy 22.2.1c to consider 

runoff speed”. This submission is opposed by Foodstuffs North Island 

Limited’s further submission 6.89 and Horotiu Farms Limited's further 

submission 14.17. In response to those submissions, I advise:  

 

a) In my opinion this amendment is unnecessary as it is already 

covered by Policy 22.2.1c that requires “earthworks to not reduce 

flood storage capacity or divert or to concentrate stormwater 

discharges off a site”, Rule 22.5.2.c.iii that requires “earthworks 

shall not increase the adverse effects of flooding at the subject 

site” and Rule 22.5.2.c.vii that requires “earthworks shall not 

result in increased risks to adjacent sites due to concentration of 

flow”. If the earthworks do not divert or concentrate a stormwater 

discharge off site, then there would not be any increase in runoff 

speed off site. Policy 22.2.1b.v also requires assessment of flood 

hazard risks to consider “whether the development will accelerate 

or exacerbate potential effect on sites upstream, downstream or 

adjacent to the site, including the effects of increased flood depths 

and velocities”.   
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Managing the Risks of Natural Hazards 

 

29. Non-Structural Solutions - Fonterra Limited’s submission 33.3 seeks 

“flexibility within the objective and policies for impermeable, developed 

industrial sites that mitigate stormwater effects as the Submitter 

considers that giving priority to non-structural solutions to hazard 

avoidance is unachievable for existing sites…”  Fonterra requested 

through other submission points to amend policies under 22.2 to 

include the wording “where practicable”. In response to this 

submission, I advise:  

 

a) Policy 22.2.1a.iv seeks to “manage subdivision, use, and 

development to mitigate risks from natural hazards, or minimise 

them to a tolerable level, including by giving priority to the use of 

non-structural solutions rather than construction of natural 

hazard protection works or structures”.  

 

b) I support the policy to prioritise non-structural solutions.  

Compared to structural solutions, the non-structural solutions 

provide better long-term flood resilience considering climate 

change and are less likely to fail. I also acknowledge there could 

be site limitations and the need to allow flexibility of using 

alternatives or a combination of solutions to achieve the risk 

management objectives. If a non-structural solution is 

unachievable, assessment on the effectiveness of the alternative 

mitigation measures and development impact will be required.  

 

30. Independent Stormwater System - Fonterra Limited’s submission 33.3 

and 33.11 to 33.16 seek to allow exemption from Rule 22.3 Activity 

Status Table, 22.5.2 Earthworks, 22.5.3a Car Parking areas, 22.5.5 

Fences and Walls, 22.5.5a New Buildings, Replacement or Rebuilding of 

Existing Lawfully Established Buildings, and Alterations or Additions to 

Existing Buildings in or over Overland Flow Paths, for areas that do not 
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utilise or connect to the HCC stormwater system, and instead are 

serviced by independent stormwater systems which are the subject of 

separately held resource consents for the discharge of stormwater 

granted by WRC. In their view, “the provisions to maintain overland flow 

path entry and exit points is onerous for sites with self-serviced 

stormwater systems that have been through a Resource Management 

Act 1991 (RMA) process and are deemed appropriate.” Submission 

33.12 is opposed by WRC’s further submission 12.3 as “it is unclear how 

this would be implemented and how WRC would be made aware of 

developments”. In response to those submissions, I advise:  

 

a) I rely on the planning evidence to address the planning related 

issues and the potential duplication in discharge consents from 

WRC, the HCC Network Discharge Consent and District Plan. 

 

b) I consider that maintaining the overland flow paths entry and exit 

points should be the minimum requirement for NOT having 

impact on flood risks to neighbouring properties regardless of it 

being a greenfield or brownfield development. If this cannot be 

achieved, the effects should be addressed through a site specific 

resource consenting process. Whether the site is serviced by an 

independent stormwater system or the HCC network, the 

proposed development or redevelopment within the site cannot 

increase adverse effects on upstream or downstream 

neighbouring properties without a resource consent. 

 

31. Carpark used for flood detention - Metlifecare Limited’s submission 

28.15 and Stride Investment Management Limited’s submission 29.15 

seek amendment to Rule 22.5.3a.a.i so it “does not apply where a 

carpark has been designed to provide for appropriate flood detention”. 

This is supported by Foodstuffs North Island Limited’s further 

submission 6.16, Kainga Ora’s further submission 10.1 and 10.2 and 
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Philip Pirie’s further submission 11.11. In response to those 

submissions, I advise: 

 

a) Rule 22.5.3a.a.i sets out the standard which applies to Car Parking 

Areas within the Flood Hazard Area: “Surface car parking areas 

with more than 10 car parking spaces and vehicle entry and exit 

points to above or below ground parking areas must be located 

where the depth of flood waters in a 1% AEP rainfall event does 

not exceed 0.3m above ground level”. 

 

b) Surface parking areas designed for flood detention will have 

higher flood risk (e.g. higher flood depth) which needs to be 

addressed through site specific assessment. I do not recommend 

excluding carpark with flood detention function from Rule 

22.5.3a.a.i because if it becomes a permitted activity, Council has 

no control of how the flood risk is assessed or mitigated.  

 

32. Impermeable Surfaces - Blue Wallace Surveyor Limited’s submission 

25.8 seeks “clarification of Rule 22.4.1 and whether adding a rain tank 

or soakage trench makes the site permeable when applying a 100yr 

flooding event”. This is supported by Philip Pirie’s further submission 

11.7. WRC’s submission 48.18 “supports the approach for Rule 22.4.1, 

but is interested to understand if there has been any additional thinking 

on whether 40% is an appropriate limit for impermeable surfaces. The 

submitter considers there may be cases where this is too high”. This is 

opposed by Foodstuffs North Island Limited’s further submission 6.93 

and Horotiu Farms Limited’s further submission 14.19 with the reason 

that “there will be cases where 40% impervious surfaces and greater are 

entirely appropriate such as for higher density housing and commercial 

development”. In response to those submissions, I advise: 

 

a) Rule 22.4.1 requires that “maximum area of effective 

impermeable surface in that part of a site within a Hazard Area 
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shall be 40%”. The effective impermeable surfaces refer to “areas 

that are not actively managed to mitigate runoff, such as roofs 

without appropriately sized rainwater reuse tanks, green roofs, or 

paved areas without soakage or permeable paving”. 

 

b) Through discussions with HCC and reading through the PC14 

Supporting Technical Report - Non-residential SW Management 

by Morphum Environmental, I understand that the maximum 40% 

impermeable surface is an existing rule in the ODP. The proposed 

PC14 amendments to the ODP added the word “effective” and the 

definition with the intention to promote retention and hydrology 

mitigation. 

 

c) In my opinion, setting a maximum impervious percentage in flood 

hazard area can restrict the scale of development and reduce 

runoff from the more frequent small storms, but the effectiveness 

would reduce as the severity of the storm event increases. The 

concept of setting a maximum impervious area can be a useful 

tool for managing flood risks in smaller storm events, especially in 

areas with pipe network capacity constraints. The 40% impervious 

percentage could be too strict for some areas but not enough for 

the other depending on local catchment and network conditions. 

Stormwater management and flood mitigation cannot solely rely 

on limiting impermeable surfaces within hazard areas and need to 

be addressed from a whole of catchment approach. Other flood 

management measures such as flood storage compensation, 

freeboard and maintaining overland flow paths, are more 

appropriate for managing effects from larger storm events in 

hazard areas.   

 

d) I support promoting retention and hydrology mitigation as a 

general good stormwater management practice for water quality 

treatment, ground water recharge and waterways and aquatic 
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habitat protection. However, in my view, rain tanks, green roofs 

and permeable paving are not effective at mitigation of flood 

hazard due to the small capacity of these devices compared to the 

peak flow and flood volume from severe storm events. In addition, 

hazard areas such as floodplain, overland flow paths and 

depression areas are often on lower ground with high ground 

water table and frequent flooding, that will create operational and 

maintenance issues for retention devices relying on infiltration. 

Above ground re-use rain tanks in flood hazard areas have the risk 

of contamination from flood inundation, which can also cause 

obstructions to overland flow paths. Therefore, I do not 

recommend promoting retention and hydrology mitigation in 

hazard areas or linking it to flood hazard management. It would 

be more appropriate to include this provision in the upper 

catchments outside of the hazard areas.  

 

Stormwater Management Measures and Consenting 

 

33. Stormwater Management Plans and the 1,000m2 threshold – Tainui 

Group Holding Limited’s submission 46.5, 46.10, 46.11, 46.12 and 46.14 

seek exemption from the need for stormwater management plans 

(SMP) and resource consent for development or redevelopment of 

impermeable surfaces over 1,000m2 under Rule 25.13.4, or instead to 

provide an alternative area threshold that reflects the size of the site in 

the Ruakura Structure Plan Area. This is supported by Foodstuffs North 

Island Limited’s further submission 6.62, 6.68, 6.69 and 6.71, which also 

raised issues with the modelling that apply at a broader level than just 

the Tainui Group Limited areas. 

 

34. HCC’s submission 47.14 seeks amendment to Rule 25.13.4 to include 

provision to manage stormwater on sites that slope away from the road. 

“The 10mm retention of runoff depth required by Rules 25.13.4.2 and 

25.13.4.2A is insufficient on these sites. New, or redevelopment on sites 
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which slope away from the road can cause additional stormwater to 

pool on sites at the bottom of the slope if not properly managed.”. This 

is supported by PB Consultants Limited’s further submission 13.47 but 

opposed by Foodstuffs North Island Limited’s further submission 6.76 

and Kainga Ora’s further submission 10.15. In response to those 

submissions, I advise: 

 

a) As stated in Appendix 3 Evaluation of Objectives, Policies and 

Rules of the Section 32 Report, “The trigger for resource consent 

for a site specific stormwater management plan where more than 

1,000m2 of impermeable surfaces is developed is similar to the 

existing Water Impact Assessment trigger for resource consent” 

and “Consideration was given to a lower threshold of 300m2 

impermeable surfaces before a resource consent would be 

required. This was rejected to avoid unnecessary time and costs 

involved with a resource consent”. 

 

b) The number might seem small but depending on the site 

conditions and receiving environment, development of >1,000m2 

impervious area could have significant impact on flood risk, 

network capacity and water quality.  On the other hand, an 

increase in 1,000m2 impervious area can be relatively minor from 

a catchment scale flood risk point of view. However, the 

cumulative effects need to be considered through the relevant 

Integrated Catchment Management Plan (ICMP). I agree that sites 

in Ruakura Structure Plan Area where the flood risk, catchment 

constraints, and stormwater management requirements, have 

been well analysed through the ICMP, a larger area threshold can 

be applied, or the approved ICMP could take precedent and 

eliminate the need for any additional SMP. 

 

c) Through discussion with HCC’s Development Engineer, I 

understand that the main concern for the sites sloping away from 
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the road is that due to the level constraints the sites sitting below 

the road level often cannot connect to the public stormwater 

pipeline that usually run along the road reserves. Removing the 

existing Rule 25.13.4.2.c under the ODP leaves a gap in peak flow 

and runoff volume control from these sites for larger storm 

events. As development with less than 1,000m2 impermeable 

surface does not require consent or a stormwater management 

plan under PC14, HCC does not have control over how the 

increase in runoff from these developments are managed other 

than the 10mm retention requirement under the proposed Rule 

25.13.4.2 and Rule 25.13.4.2A. Site specific assessment will be 

required to identify the risks, constraints and mitigation measure 

required in areas where connection to public reticulation is not 

possible or where there are capacity restrictions or existing flood 

risk downstream of the site. Development restriction and/or over 

attenuation for events greater than the 10yr ARI may be required 

on top of the 10mm hydrology mitigation to manage the 

development impact. 

 

35. Subdivision in Flood Hazard Areas – Philip Pirie’s submission 36.4 seeks 

to “default back to attenuating to 80% of the predevelopment peak 

discharge when there is a downstream flood risk in line with TR20-07”. 

In his view, the 23.2 Objectives and Policies: Subdivision “is not possible 

to achieve for any infill subdivision. The compliance cost would be high 

and impact the affordability of housing. Attenuating the water quality 

volume would be more appropriate.”  

 

a) PC14 includes two new policies under 23.2.1a that seek to “avoid 

subdivision that increases the demand or potential for a greater 

number or extent of buildings and structures within High Flood 

Hazard Areas” and “Allow subdivision within a Low and Medium 

Flood Hazard only when it does not create new, or exacerbate 
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existing flood hazards (within the site, or adjacent to, upstream, 

or downstream of it”. 

 

b) I support the two new policies 23.2.1a.vi and vii, which provide 

controls on subdivision in hazard areas, so it does not create new 

or exacerbate existing flood risks to people and property. 

 

c) I do not support the submission seeking to default back to 

attenuating to 80% of the predevelopment peak discharge for 

subdivision in flood hazard areas. Although over attenuation can 

be an effective flood mitigation measure not just for the control 

of peak flow but also the frequency of flooding in some areas, it 

does not provide any mitigation to the flood risk within the 

development site itself if it is within the hazard area. It cannot be 

applied as a blanket rule across the region without site/catchment 

specific assessment. The prolonged peak flow as a result of over 

attenuation can potentially make the downstream erosion and 

flooding worse depending on the site location. 

 

d) I do not agree with the comment that “attenuating the water 

quality volume would be more appropriate”. Attenuating the 

water quality volume does not provide much benefit in flood risk 

control and cannot provide the same level of water quality 

treatment compared to other filtration and bioretention type of 

treatment measures.    

 

36. Stormwater management guidelines and standards – The Fuel 

Companies’ submission 57.16, 57.31 and 57.32 seek to refer to industry 

best practice guidelines on stormwater management devices, Regional 

Infrastructure Technical Standards (RITS) and WRC Guidelines on 

stormwater management measures and industry best practice 

standards on water quality treatment under the PC14 proposed Rules 

22.3.q, 25.13.4.g and 25.13.4.2. In response to this submission, I advise: 
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a) I do not have strong opinions on whether to include references to 

stormwater management guidelines and standards in the District 

Plan rules. Design and assessment of stormwater management 

generally follow the above-mentioned guidelines by default. 

However, I do note the reluctance of including any references in 

the ODP as HCC do not have control over when these documents 

get updated or replaced. This is a planning advice addressed by Dr 

Reu Junqueira. 

 

b) The intention of Rule 24.13.4.g is to promote retention and 

hydrology mitigation. The Fuel Companies’ submission 57.31 

seeks to refer to the RITS and WRC guidelines as an alternative to 

the measures specified. The RITS sets out the design and 

construction requirements for stormwater devices, but is not very 

specific on retention requirements and does not set the 10mm 

target or provide council the control over whether retention is 

provided. Although I do not strongly oppose the submission to 

refer to RITS and WRC guidelines, I do not support using it as an 

alternative measure as this would mean the requirements are 

subject to change without notice. 

 

37. Flood Hazard Risk Assessment Criteria – Dr Steven Joynes’ submission 

52.1 provided some general comments on the lack of precise 

requirements, definitions of effects and parameters that may cause 

delays in consenting process. In his words, “There cannot be a rule 

stating that velocity can't increase, as overland flows have to be re-

directed within a site to build large footprints. Velocities will change, but 

are not a hazard and may help water escape efficiently, especially near 

critical flow.” The submission seeks to be more precise in the definition 

of effects and tighten up the parameters. “Some rules are too loose and 

lead to un-necessary delays and expense”. In response to this 

submission, I advise: 
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a) Dr Steven Joynes’ submission does not refer to specific rules or 

polices. However, I do note that Rule 22.5.6.a.i and Policy 

22.2.1b.v are relevant to the concerns raised by Dr Steven Joynes 

with regards to flood hazard and velocity. Rule 22.5.6.a.i on 

Displacement of flood water and structural design requires that 

new buildings, replacement or rebuilding of existing lawfully 

established buildings within any Flood Hazard Area “shall ensure 

that peak depth, velocity and volume floodwaters in a 1%AEP 

rainfall event are not increased on any other site”. This rule allows 

buildings to be replaced by a permitted activity where that does 

not increase flood depth, velocity and volume on any other site. If 

the development diverts or concentrates flow on to another site, 

the development impact on flood hazard risks to the other site 

should be assessed as per Policy 22.2.1b.v considering “whether 

the development will accelerate or exacerbate potential effect on 

sites upstream, downstream or adjacent to the site, including the 

effects of increased flood depths and velocities”. I agree that an 

increase in velocity does not necessarily mean an increase in flood 

hazard. The velocity will need to be considered together with the 

flood depth and vulnerability of the activity. The resulting impact 

from any development on other properties will need to be 

addressed through site specific assessment. 

 

b) I agree with Dr Steven Joynes that clear targets and rules would 

help both the HCC engineers and external consultants and 

streamline the consenting process. However, since the relief 

sought by the submission does not refer to any specific polices or 

rules, I cannot comment further. I may have further comment 

depending on the nature of the evidence presented at the 

hearing.  
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CONCLUSIONS 

 

38. I generally support the PC14 provisions for managing flood risks and 

balancing development potential, although some amendments are 

needed to ensure clarity, flexibility and technical accuracy. I support the 

use of mapped overland flow paths and depression areas as a base for 

flood risk awareness, provided these will be refined with better 

information and site-specific data over time. 

 

39. Subject to the minor amendments recommended in my evidence, I 

support the planning provisions set out in PC14. 

 

 

Mingyang Mona Liao 

1 August 2025 


