
 

BEFORE THE HEARING COMMISSIONER 
 
IN THE MATTER of the Resource Management Act 1991 
 
AND  
 
IN THE MATTER of Plan Change 14 – Flood Hazards 
  
 
 
 
  
 

STATEMENT OF EVIDENCE OF JONATHON MICHAEL RIX  
 

(Technical Review) 
 

Dated 1 August 2025 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



1 
 

INTRODUCTION 

 

1. My name is Jonathon Michael Rix. I am employed by Tonkin & Taylor Ltd 

(T+T), an environmental and engineering consultancy firm, and I have 

worked there since 2006. 

 

2. I hold the degree of Bachelor of Science (Hons) (2001) and Master of 

Science in Geoenvironmental Engineering (2002) from the University of 

Wales, Cardiff. 

 

3. I have 23 years of post-graduate experience relating to stormwater, 

flooding, natural hazard risk, catchment planning and numerical 

modelling.   

 

4. My relevant experience includes: 

 

a) Lead author for the technical components of a risk assurance 

review of the categorisation processes adopted in Hawkes Bay, 

Gisborne and Auckland following Cyclone Gabrielle and the 

Auckland Anniversary floods. This was carried out for the 

Department of Prime Minister and Cabinet. 

 

b) Technical Reviewer and project governance-group member for 

the South Dunedin Future programme, which is developing an 

adaptation plan to reduce the long-term risks associated with 

flooding, sea level rise, rising groundwater and landslides. 

 

c) Expert witness testimony for local authority clients to contribute 

towards plan changes:  

 

i. Whangarei District Council Natural Hazard Plan Change One 

(2024) – flooding expert to WDC. 
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ii. Far North District Council (FNDC) District Plan change 

(zoning) (scheduled for later this year) – flooding expert for 

FNDC. 

 

iii. Auckland Council Unitary Plan Hearings for flood related 

provisions (e.g. land use zoning provisions) – flooding expert 

to Auckland Council. 

 

d) Lead author for flood modelling guidelines for Kainga Ora (2023) 

and Taupo District Council (2025). 

 

e) Project leadership roles for Nelson's Flood Risk Management 

Strategy and Greater Wellington Regional Council Floodplain 

Management Programme. 

 

f) Technical lead for numerous flood hazard mapping studies across 

Auckland region including Mission Bay, Otara, Flat Bush, Parnell, 

CBD, One Tree Hill, Mangere Inlet, Slippery Creek, Otara and 

Henderson. 

 

g) Concept design and business case lead for the two successful 

Phase 1 Blue-Green-Network projects in South Auckland. Projects 

reduce flood risk to hundreds of properties – Te Ararata Stream 

and Harania Creek. Construction-stage design underway. 

 

h) Assessment of flood effects for multiple subdivisions. 

 

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

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

express. 

 

SCOPE OF EVIDENCE 

 

6. My evidence provided on behalf of Hamilton City Council (HCC), the 

proponent of Plan Change 14 (PC14) covers a “high level” technical 

review of the geospatial “flood” layers and their supporting information 

to meet the needs of the District Plan, specifically in relation to “flood 

hazards”, “overland flow paths” and “depression areas”. 

 

7. Broadly, the review and scope of evidence is as follows: 

 

a) Flood hazards – review commentary regarding overarching 

themes relating to adoption of the district-wide flood layer across 

Hamilton City.  It builds on detailed external peer reviews of 

individual catchments.  

 

b) Overland flow paths. 

 

c) Depression areas. 

 

8. My evidence has not considered freeboard provisions. 

 

9. I have not been involved in the development of any of the flood layers. 

 

10. My review of the “Depression areas” is based on the definition provided 

in PC141, and in particular the reference to the 1% annual exceedance 

 
1 Means that part of any land affected by potential ponding as a consequence of blocked 
downstream stormwater infrastructure (such as a pipe or culvert), overwhelmed 
infrastructure, or the absence of infrastructure during a 1% AEP rainfall event. This is the 
maximum extent of flooding before water overtops the topographical or constructed 
feature that forms the embankment. Depression Areas typically include depressions formed 
by road/railway/motorway embankments which were built across natural gullies. The 
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probability (AEP) rainfall event. I note this because there are elements 

of the supporting information (WSP, 2023) which refer to “sustained 

rainfall” and “understanding flood risk during rainfall events that exceed 

the depression area storage capacity” and “additional depression area 

layers were mapped considering the additional water depth required to 

overtop the road and for water to spill downstream”.  The statements 

from the supporting information may not relate to the 1% AEP rainfall 

event. 

 

11. I have reviewed the information provided in Appendix A. 

 

EXECUTIVE SUMMARY 

 

General 

 

12. I support HCC’s approach to “shift to a management regime where, 

instead of fixed or static maps which can become outdated, mapping of 

the City’s flood hazards is dynamic and can be updated as new 

information becomes available”.   

 

13. I support this because it is in line with good risk management practice 

that makes best use of available information, continually improves and 

has the ability to be dynamic to changes (internal and external). HCC’s 

ability to reflect the latest flood hazards, overland flow paths and 

depression areas is greatly enhanced by adopting this approach. 

 

14. I support HCC’s approach to sharing information on Floodviewer and I 

identify a range of opportunities to increase confidence, awareness and 

transparency of information used, and to help users understand 

differences across the city. These include:  

 

 
modelled Depression Area assumes a generic flow depth and hydraulic head required above 
the spill level for water to flow downstream. 
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a) Clear identification of the scenario that has been mapped (e.g. 

land use, climate change, recurrence interval). 

 

b) Date that the flood mapping study was completed. 

 

c) Information level i.e. “Property scale”, “Local scale” or “Regional 

scale” to show confidence levels. 

 

d) Model build and peer review report for each floodplain. 

 

e) Overland flow path report. 

 

f) Depression layer report. 

 

Flood hazard 

 

15. Overall, the level of flood hazard awareness is very good, and where 

flood hazard information is provided, it is generally of high quality.  

However, there are two locations where flood hazard information is not 

published due to future updates and I make recommendations to review 

and share the existing information, and then update new information as 

it becomes available.  

 

16. Overall, HCC have good documentation to support the evolution of the 

flood models and mapped outputs, and peer review processes. 

 

17. Due to the 10 year programme of works to develop the flood hazard 

maps there are understandable inconsistencies between catchments, 

primarily in relation to source information, land use development and 

climate change guidance. I do not have concerns regarding the 

inconsistencies, although risks relating to perception and inequity are 

mitigated by ensuring that high quality supporting information is readily 

available for the flood hazards (ideally on Floodviewer). 



6 
 

Overland flowpath 

 

18. There are approximately 5,800 km of overland flow paths delineated 

through Hamilton City. 

 

19. I support the overland flow path identification process documented in 

the WSP (2023) report and I support the inclusion of District Plan 

controls for moderate and major overland flow paths. 

 

20. HCC’s website and Floodviewer distinguish between major, moderate 

and minor overland flow paths (by catchment area), although notified 

PC14 policy and rules treats them all the same. This is despite the risk 

being lower in the minor overland flow path areas. 

 

21. Overall, I consider that the minimum 2,000m2 contributing catchment 

area for overland flow paths is likely too low, despite recognising that 

some flood risk will still exist for minor overland flow paths and that the 

District Plan can provide a level of protection to activities in these areas.  

  

22. In forming this view I have considered the advantages and 

disadvantages of lower minimum catchment area thresholds for 

overland flow paths.  In this regard I have considered the approaches of 

Auckland Council and Tauranga City Council. Auckland Council has 

adopted overland flow path policy for catchment areas greater than 

4,000m2 and Tauranga City Council have adopted policy that 

distinguishes between major and minor overland flow paths, where 

major overland flow paths have a contributing catchment of 2 hectares 

or more (20,000m2 +). 

 

23. I consider it likely that within the next 5 years there will be significant 

changes to the way that overland flow paths are managed as the Local 

Government (Water Services) Bill is enacted.  I consider it likely that 

depth, velocity and extents of the overland flow path will be needed to 
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provide sufficient hazard information to inform the Stormwater 

Network Risk Management Plans (likely required within 2 years of the 

Bill being enacted).  

 

Depression areas 

 

24. There are approximately 31.2 km2 of flood depression area identified in 

Hamilton City. 

 

25. I am satisfied that the depression area represents the scenario and 

assumptions laid out in the WSP (2023) report. 

 

26. The depression areas provide useful information to support risk-based 

decision making (e.g. for maintenance prioritisation, catchment 

planning, infrastructure design and civil defence teams). However, I 

consider that critical assumptions relating to blockage, areas with 

multiple outlets and additional overflow depths mean that 

approximately 30% (±10%) of the flood depression areas across the city 

are likely overestimated.  

  

27. This assertion also means that approximately 70% (±10%) of the flood 

depression areas across the city are unlikely to be sensitive to the critical 

assumptions.  For example, many depression areas with small storage 

volumes relative to catchment runoff would likely still fill and overtop 

with 50% blockage, thereby resulting in a very similar flooded area to 

the depression area from a 100% blockage assumption. 

 

28. I support the development of flood depression areas using the high-

level, GIS-based approach adopted as part of an initial risk-assessment. 

The information contained in the GIS-layer and reports provides useful 

information to help triage areas where further detailed analysis is 

required.  The hydraulic models used to develop the flood hazard would 

be very useful to carry out the detailed flood depression area 
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assessments. 

 

ANALYSIS 

 

29. HCC has adopted an approach to “shift to a management regime where, 

instead of fixed or static maps which can become outdated, mapping of 

the City’s flood hazards is dynamic and can be updated as new 

information becomes available”.   

 

30. I support this approach because it is in line with good risk management 

practice.  For example, the ISO3100 Risk management guidelines 

(Standards Australia, 2018) highlight the importance of making “best 

use of available information”, “continual improvement” and ability to 

be “dynamic” to (internal and external) contextual changes to support 

“Value creation and protection”.  

 

31. HCC’s ability to reflect the latest flood hazards (and overland flow paths 

and depression areas) is greatly enhanced by adopting the dynamic 

approach. This is because there are ongoing changes to landform, land 

use and rainfall statistics within the city.  Furthermore, national scale 

climate change advice undergoes regular updates (usually following on 

from Intergovernmental Panel on Climate Change (IPCC) guidance) and 

natural hazards policy continues to evolve. All of these changes can be 

incorporated more efficiently as part of the continual improvement 

approach under the proposed management regime. 

 

32. However a “dynamic approach” also comes with a perceived downside 

due to inconsistencies in flood hazard information around the city.  

These inconsistencies happen due to the length of time and high costs 

associated with updating flood-related studies (i.e. there are barriers to 

updating all the models at the same time).  Therefore “improvement” 

happens in some areas before others, potentially creating disparity 

across the city regarding awareness of flood risk. 
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33. Under the dynamic, continual improvement approach to mapping the 

City’s flood hazards, I support HCC’s approach to sharing information on 

Floodviewer.  This will help increase confidence, awareness and 

transparency of information used, as well as differences across the city.  

 

34. I consider the information available on Floodviewer with regards to the 

underlying “flood hazard”, “overland flow path” and “depression areas” 

could however be improved over time to assist with increasing 

confidence, awareness and transparency of the information.  This will 

also help reduce the risk of information being used inappropriately. 

 

35. I recommend that in addition to the existing information available on 

Floodviewer (e.g. hazard level and LIDAR dates), the following 

information should also be available: 

 

a) Clear identification of the scenario that has been mapped (e.g. 

land use, climate change, recurrence interval). 

 

b) Date that the flood mapping study was completed. 

 

c) Information level i.e. “Property scale”, “Local scale” or “Regional 

scale” to show confidence levels. 

 

d) Model build and peer review report for each floodplain. 

 

e) Overland flow path report. 

 

f) Depression layer report. 

 

36. My review of flood hazard, overland flow paths and depression areas is 

provided in the following sections and is based on the information 

provided (refer Appendix A), which is not necessarily on Floodviewer. 
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Flood hazard 

 

37. There are 11 catchment models across the city, all of which have been 

developed over a ten year period between 2015 and 2025. 

 

38. Overall, the level of flood hazard awareness is very good, and where 

flood hazard information is provided, it is generally of high quality.  

 

39. However there are two locations where flood hazard information is not 

published: 

 

a) Approximately 2km2 area to the east of Peacockes Road and 

Kairokiroki Drive, west of Waikato River, shown in the Figure 

below: 

 

 
 

b) Approximately 0.8km2 area around Flagstaff, Endeavour Avenue 

and Discovery Drive.  
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40. I understand that flood modelling in these areas is underway although 

there is historic flood modelling which could be published (e.g. 

undertaken by AECOM as part of an Integrated Catchment Management 

Plan (ICMP)).   

 

41. I have not reviewed the previous flood modelling in these areas, 

however unless there are major deficiencies in the previous flood 

hazard estimates, I support an approach where the information is 

reviewed and shared and then subsequently updated as new 

information becomes available.   

 

42. HCC informs me that there are two large developments to the east of 

Peacockes Road, which have undertaken their own flood assessments.  

I support an approach where HCC reviews the suitability of the 

floodplains for District Plan purposes and on the basis that they meet 

the requirements, the floodplains are published once there is sufficient 

confidence in the final land use and landform and that the project will 

proceed. I caution against publishing floodplains too early in case there 

are major changes to the design or the construction programme.  

 

43. All published floodplains have been peer reviewed, giving confidence in 
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the outputs of the models.  

 

44. HCC have good documentation to support the evolution of the flood 

models and mapped outputs, and peer review processes. For ten of the 

eleven catchments, the final documentation that supports the mapped 

output is collated into two reports per catchment: a model build report, 

and a peer review report.  This practice provides good quality control, 

whilst also helping to compile and efficiently share information with 

interested parties.  

 

45. For the remaining catchment (Te Awa O Katipaki), documentation 

exists, however important information sits across a number of model 

build reports, letters, updates and peer reviews. Whilst this 

consolidated information is less efficient to share, it still provides 

confidence that the outputs from the model are suitable. Compiling the 

information into two consolidated reports (like the other catchments) 

will help HCC achieve a consistent and high standard across all 

catchments. 

 

46. Due to the nature of hydraulic modelling (e.g. long durations and 

expensive), there are understandable differences in scenarios mapped, 

and modelling approaches undertaken across the 11 catchments over 

the last 10 years.  This is due primarily to the changing guidance and 

information availability over the period of time.  

 

47. Consequentially there is generally good consistency when comparing 

models from the same era (e.g. similar topographic information and 

climate change advice).  Unsurprisingly, the differences are greatest 

when comparing the oldest models with the newest models. 

 

48. I do not have concerns regarding the technical inconsistencies, although 

risks relating to perception and disparity between parts of the city are 

mitigated by ensuring that high quality supporting information is readily 
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available for the flood hazards (ideally on Floodviewer). 

 

49. HCC plans to update the flood information on an as-needed basis, which 

is likely to be between 5 and 10 years.  This is to account for land use 

and land form changes, and infrastructure projects within the 

catchments.  

 

50. I consider this a reasonable length of time based on current rates of 

changing scientific advice (e.g. from IPCC and MfE) and flood risk 

management practice.  If there are significant changes to natural 

hazards policy or scientific advice, then more urgent updates, 

prioritisation and funding would be needed.  

 

Overland flow path 
 
51. Overland flow paths are defined as the “low point in terrain where 

surface runoff will flow, with an upstream contributing catchment area 

exceeding 2,000 m2” (HCC operative District Plan). 

 

52. The overland flow paths have been identified based on the approach 

outlined in the “Overland Flow Path and Depression Area Mapping for 

Hamilton City report” (WSP, 2023). There are approximately 5,800 km 

of overland flow paths delineated through Hamilton City. 

 

53. In addition to the previous definition, Floodviewer and the HCC website2 

distinguish between major, moderate and minor overland flow paths as 

follows: 

 

a) Minor overland flow paths have a contributing catchment area of 

2,000m2 to 4,000m2. 

 

b) Moderate overland flow paths have a contributing catchment 

 
2 https://hamilton.govt.nz/property-rates-and-building/district-plan/flood-mapping  

https://hamilton.govt.nz/property-rates-and-building/district-plan/flood-mapping


14 
 

area of 4,000m2 to 30,000m2. 

 

c) Major overland flow paths have a contributing catchment areas 

larger than 30,000m2. 

 

54. District Plan policy and rules do not distinguish between the 

contributing catchment area for the overland flow paths. 

 

55. As previously commented, I support HCC’s approach to sharing 

information on Floodviewer.  However, the current overland flow paths 

represent the 2019 overland flow paths, and not the 2023 update from 

WSP. Therefore, some of the refinements documented in the 2023 

report are unlikely to be represented in the published data. I have not 

carried out a detailed comparison of overland flow path differences 

between the 2023 outputs and 2019 published information, and my 

review is based on GIS files provided to me by HCC.  

 

56. I support the robust overland flow path identification process 

documented in the WSP (2023) report.  I will comment later on the likely 

changes to overland flow path risk management in the coming years, 

and why updated approaches will probably be needed (refer paragraph 

63). 

 

57. Deciding the appropriate minimum threshold for the overland flow path 

catchment area requires consideration of the advantages and 

disadvantages of a range factors, not all of which are technical and 

within my area of expertise (e.g. consenting burden on both Council and 

property owners if the area is too small).  If the catchment area is too 

small, the extent of mapped overland flow paths increase, potentially 

triggering unnecessary risk management controls, however if the 

catchment area is too large then there may be unacceptable risk. 

 

58. Approximately 30% of all overland flow paths within Hamilton City are 
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categorised “minor” (1,778 km of 5,800km total)3 meaning that they 

have contributing catchment areas between 2,000m2 and 4,000m2.  

These overland flow paths indicate the scale of impact that decisions on 

minimum catchment threshold could have.  They are also likely to 

represent the lowest risk, although risk will exist. 

 

59. Within the minor overland flow paths, peak discharges up to 150 - 160 

l/s can occur (based on a 4,000m2 catchment with high percentages of 

impervious surfaces).  These flow rates (and lower) are sufficient to 

cause damage. 

 

60. In comparison with other nearby Councils: 

 

a) The overland flow path definition in the Auckland Unitary plan is 

as follows: “Low point in terrain, excluding a permanent 

watercourse or intermittent river or stream, where surface runoff 

will flow, with an upstream contributing catchment exceeding 

4,000m².” (Auckland Unitary Plan; Section J1: Definitions); and 

 

b) Overland flow path management in Tauranga is divided into major 

overland flow paths and minor overland flow paths.  A major over 

land flow has a contributing catchment of 2 hectares [20,000m2] 

or more. A minor overland flow path has a contributing catchment 

area which is less than 2 hectares.  There is no minimum area in 

the minor overland flow definition (definitions taken from 

Tauranga City Plan, Chapter 3). 

 

61. Despite the Auckland Unitary Plan definition, the overland flow paths 

mapped on Auckland Council’s GIS Viewer (Geomaps4) include 

catchment areas down to 2,000m2 (i.e. the overland flow paths are 

mapped to smaller catchment areas than supported by policy). 

 
3 Major = ~2,532 km, Moderate = 1,493 km. 
4 https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html  

https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
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62. Overall, I consider that the minimum 2,000m2 contributing catchment 

area for overland flow paths is likely too low to warrant land use 

controls via a district plan provision, despite recognising that some flood 

risk will still exist for minor over land flow paths. This issue is addressed 

in the evidence of Dr Reu Junqueira. 

 

63. In the future, the Local Government (Water Services) Bill will likely 

require Stormwater Network Risk Management Plans, and these are 

likely to put greater emphasis on the management of overland flow path 

hazard and risk.   

 

64. I consider it likely that depth, velocity and extents of the overland flow 

path will be needed to provide sufficient hazard information to inform 

the risk assessment. This will likely require a different methodology to 

the GIS-based approach used for the current plan change.  It may also 

present opportunities to refine the overland flow path definitions based 

on hazard and/or risk, instead of catchment area alone. 

 

65. The timeframe for the requirements of Stormwater Network Risk 

Management Plans are uncertain but likely within two years of the Local 

Government (Water Services) Bill being enacted, which completed its 

second reading in July 2025. 

 

Depression areas 

 

66. The flood depression areas have been identified based on the approach 

outlined in the “Overland Flow Path and Depression Area Mapping for 

Hamilton City report” (WSP, 2023). There are approximately 31.2 km2 of 

flood depression area identified in Hamilton City. 

 

67. The report (WSP, 2023) clearly identifies key assumptions adopted in 

the approach and I support the following important comment: “Flood 
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depressions represent flooding extents based on the assumption that 

the downstream assets draining the area are fully blocked at the start 

of the rain event. Though some assets (bridges and large culverts) that 

are unlikely to block have been re-mapped, there is the possibility that 

other large assets may not be fully obstructed, and the flooding will not 

reach the indicative extent in reality.” 

 

68. I am satisfied that the depression areas represents the scenario and 

assumptions laid out in the 2023 report. 

 

69. The depression areas provide useful information to support risk-based 

decision making (e.g. for maintenance prioritisation, catchment 

planning and infrastructure design and civil defence teams). However, 

there are a range of underlying assumptions that cause me to question 

the plausibility of the mapped depression area scenario ocurring. Given 

that the depression layer will trigger District Plan rules and also generate 

hazard information used by third parties, I consider that it can represent 

an unlikely, yet plausible scenario.  

 

70. The critical assumptions regarding the plausibility of the scenario are 

identified below and discussed further in the subsequent paragraphs: 

 

a) 100% blockage assumption. 

 

b) Areas with multiple outlets. 

 

c) Additional overflow depth added. 

 

71. Assessing the likelihood of blockage is a complex and highly uncertain 

task since it requires assessing “debris potential” and “debris size” 

with the dimensions of the inlet size itself.  Determining the debris 

potential requires consideration of debris availability, mobility and 

transportability and all of the supporting information (e.g. topography, 
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vegetation, upstream structures, socio-economic factors, stream 

management).   

 

72. The WSP (2023) report identifies that openings with a height >3m and 

a width >5m are unlikely to block in a severe storm, which is based on 

guidance from the Queensland Urban Drainage Manual5 (IPWEAQ, 

2017).  I support this statement, however this does not automatically 

mean that smaller inlets are likely to block. 

 

73. To determine whether smaller inlets are likely to block the IPWEAQ 

(2017) approach distinguishes between approaches where 

information is available to assess debris availability, debris mobility 

and debris transportability, and generic approaches where 

information is not available: 

 

a) Where information is available, 100% blockage is likely where the 

longest 10% of debris is greater than the width of the inlet and 

where debris potential is assessed as “High”.  High debris potential 

requires at least two of its assessment factors to be assessed as 

high with one no lower than medium (i.e. availability, mobility, 

transportability). 

 

b) In the absence of information, 100% blockage for pipes and inlets 

less than 5m wide or 3m high is possible if a wide range of bridging 

matter is available within the catchment, such as large branches 

and fallen trees. 

 

74. Based on a high-level desk-top assessment of available information, I 

do not consider that there is high debris potential for all the depression 

areas.   

 

 
5 The IPWEAQ reference is based on the Australia Rainfall Runoff; Project 11; Blockage of 
hydraulic Structures, Stage 2 Report; February 2013. 
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75. Despite the assertion that 100% blockage may be an overly 

conservative assumption, many of the depression areas will still flood 

with lower blockage assumptions.  For medium debris potential sites, 

the IPWEAQ (2017) report identifies that the most likely blockage level 

is 50%.  I estimate that the 70-80% of the total flood depression area 

would still fill with a 50% blockage assumption. This would need to be 

verified with further analysis. 

 

76. In addition to the high blockage assumption, many of the depression 

areas cover multiple outlets.  This essentially means that multiple 

outlets are also 100% blocked to cause the flood depression area.  This 

is a highly unlikely scenario and the two flood depression areas are 

shown in Figure 1 below to exemplify the issue. 

 

a) The depression area to the north is drained by three pipes: 

 

i. Two in the 600mm - <1050 mm dia. category. 

 

ii. One in the 1800mm - <2400 mm dia. category. 

 

b) The depression area to the south is drained by three pipes: 

 

i. Two in the 1050mm – <1800 mm dia. category. 

 

ii. One in the 600mm - <1050mm dia. category. 
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Figure 1 Example flood depression areas (in yellow) with multiple outlets 
 
77. I note that the PC14 definition for Depression Area “Means that part 

of any land affected by potential ponding as a consequence of blocked 

downstream stormwater infrastructure (such as a pipe or culvert), 

overwhelmed infrastructure, or the absence of infrastructure during a 

1% AEP rainfall event…”.  In making my previous comments relating to 

multiple outlets, I do not consider it reasonable to assume that the 

“absence of infrastructure” means all the stormwater network is 

absent. 

 

78. In addition to the assumptions regarding blockage and depression 

areas with multiple outlets, depression areas have been increased to 

account for an overflow depth above the spill point (i.e. once the 

depression has filled).  This has only been applied to flood depression 

areas where the 100 year ARI rainfall runoff volume exceeds the 

storage volume available.   

 

79. The additional overflow depth differentiates between culverts and the 

broader stormwater network, where 850mm and 250mm increases 
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were applied respectively. 

 

80. These increases are based on high-level, generic and simplified 

assumptions (acknowledged by WSP, 20236).  For example, the 

analysis used to support the 850mm increase (which is applied to 89 

culvert-drained depressions areas) are as follows:  

 

a) Four culverts were assessed using culvert blockage modelling.  The 

results caused flood overflow depth increases between 200mm 

and 700mm. 

 

b) Analysis of culvert overtopping depths from the 100-year ARI 

flood modelling results (i.e. without blockage) identified that 27 

culverts overtopped.  The overtopping depths vary between 

100mm (11 no.)  and 2m+ (7 no.).  The 50%ile overflow depth for 

the culverts was 250mm. Refer Figure 2 for further information. 

 

81. This highlights the variable and localised nature of overflow depths, 

which is due to site-specific topography and catchments 

characteristics.  

 

 
6 WSP, 2023: In the absence of determining a possible unique overtopping depth for each 
depression, a single overtopping depth was applied for all depressions [with two exceptions 
explained in the report]. This may under or overestimate the overtopping depth for an 
individual flood depression but is considered to cover the majority of the flood risk 
presented by these areas and reliance on the culverts and piped system. 
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Figure 2 Overtopping depths of depression areas (reproduced from WSP, 2023) 
 
82. Site specific culvert assessments (WSP, 2023): were carried out at two 

locations because of the potential to impact large numbers of 

properties.  The analysis resulted in significant reductions in water 

level (600mm):   

 

a) SH1C/Mangaharakeke Drive (Te Rapa); and  

 

b) 100 Gordonton Road (Rototuna).   

 

83. Whilst this provides more credible results for the two culverts that 

experienced site-specific assessments, it highlights the risk of adopting 

high level assumptions generically.  There may be other locations 

which have not received the same level of assessment, and the 

overtopping assumptions may therefore be incorrect.   

 

84. 985 depression areas are drained by network outlets (WSP, 2023). The 

rationale for the 250mm water overflow depth is based on analysis of 

overflow depths from the flood modelling results, which do not 

include blockage. For smaller depressions (relative to runoff volume) 

this approach is reasonable, given that they are unlikely to attenuate 

peak flows, however for large depressions, the use of the models to 

support the assumption may underestimate the overtopping depth.  
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Whilst the flood modelling results show that 80% of overtopping 

depths are less than 250mm (e.g. 50% at 100-150mm), it also 

highlights higher overtopping depths (refer Figure 2 for further 

information).  Once again this highlights the risk of applying high level 

over-topping assumptions generically. 

 

85. In addition to the previous points, there has not been consideration of 

whether there is sufficient runoff volume to cause the overflow depth.  

I consider it reasonable to assume that depression areas with small 

storage volumes relative to rainfall volume are more likely to overtop.  

Conversely, I consider it less reasonable to apply overflow depths 

where the likelihood of overtopping is lower (i.e. large volume 

depression areas).  

 

86. For the majority of locations, the overtopping depth appears overly 

high, whilst for some others the overtopping depth may be too low. 

 

87. Overall I consider that approximately 70% (±10%) of the flood 

depression areas across the city are unlikely to be sensitive to the 

assumptions in the methodology.  This is because they are still likely to 

fill, and overtop with less conservative assumptions. For example, 

depression areas with small storage volumes relative to catchment 

runoff would likely fill and overtop with 50% blockage. However for 

the remaining ~30% (±10%), I consider that the depression areas are 

an overestimate of the potential ponding as a consequence of blocked 

downstream stormwater infrastructure.  These numbers can be 

validated with additional detailed analysis. 

 

88. I support the development of flood depression areas using the high-

level, GIS-based approach adopted as part of an initial risk-assessment. 

The information contained in the GIS-layer and reports provides useful 

information to help triage areas where further detailed analysis is 

required.  The hydraulic models used to develop the flood hazard 
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would be very useful to carry out the detailed assessments. Whether 

and to what extent district plan provisions should address risk 

associated with land use in depression areas is addressed by Dr Reu 

Junqueira. 

 

Jonathon Michael Rix 

1 August 2025



 
 

Appendix A Source of information 

Catchment Type Report title/contents Author Date 

Chartwell & Hamilton East Model Build Reports Chartwell & Ham East FHM Model Build 2025 Update.pdf 

Catchment 
Engineering 
Solutions 

7/04/2025 

Chartwell & Hamilton East Peer Review Reports Hamilton East Chartwell FHM Peer Review Report Rev E (Final).PDF 
Beca Limited 8/08/2023 

Chartwell & Hamilton East Information Sheet Flood data information sheet - HamEast MPD.pdf HCC  

Hamilton City Information Sheet Flood data information sheet - Flood Depression Area (2019) Level 1.DOCX HCC  

Hamilton City Model Build Reports 
Overland Flow Path and Depression Mapping for Hamilton City 
SUPERSEDED 

WSP 16/01/2023 

Hamilton City Information Sheet D-4212603  Flood data information sheet - OLFP (2019) Level 4(2).docx HCC  

Hamilton City Model Build Reports 
Overland Flow Path and Depression Mapping for Hamilton City (Rev 4) 
SUPERSEDED WSP 6/11/2023 

Hamilton City Model Build Reports Overland Flow Path and Depression Area Mapping for Hamilton City 
(Rev 5) 

WSP 20/12/2023 

Kirikiriroa Peer Review Reports Kirikiriroa FHM Peer Review Report.PDF 
Beca Limited 28/09/2022 

Kirikiriroa Model Build Reports Kirikiriroa FHM Model Build 2024 Rev01.pdf 

Catchment 
Engineering 
Solutions 

24/01/2025 

Kirikiriroa Information Sheet Flood data information sheet - Kirikiriroa MPD.pdf HCC  

Mangaheka Peer Review Reports Mangaheka ICMP Stormwater 1D Modelling Report Appendices.PDF 
Morphum 
Environmental 9/07/1905 



 
 

Catchment Type Report title/contents Author Date 

Mangaheka Model Build Reports 
Mangaheka Integrated Catchment Management Plan - Stormwater 1D 
Modelling Report (0).PDF CH2M Beca 6/06/2017 

Mangaheka Information Sheet Flood data information sheet - Mangaheka ED Level 3.pdf HCC  

Mangakotukutuku Peer Review Reports PSP 17016 - Mangakotukutuku FHM Peer Review - Peer Review - Rev F.PDF Beca Limited 9/10/2020 

Mangakotukutuku Model Build Reports Mangakotukutuku Model Build Report - Final 10 Jul 2015.PDF SUPERSEDED 
AECOM 10/07/2015 

Mangakotukutuku Information Sheet 
D-3535688  Flood data information sheet - Mangakootukutuku MPD Level 
2 (GIS18).pdf HCC 

 

Mangakotukutuku Model Build Reports Mangakootukutuku ICMP Stormwater Model - Model Build Report  Aecom 6/10/2020 

Mangaonua Peer Review Reports Mangaonua Model Review Oct 24-Final.pdf 

Catchment 
Engineering 
Solutions 

22/10/2024 

Mangaonua Model Build Reports Mangaonua Model Build Report-Final.pdf 
Beca Limited 29/08/2024 

Mangaonua Information Sheet Flood data information sheet - Mangaonua (2024) Level 1.pdf HCC  

Rotokauri Peer Review Reports 
PSP 15496 - Rotokauri Flood Hazard Mapping Review - Stormwater 
Solutions Report Peer Review.PDF 

CH2M Beca 3/11/2016 



 
 

Catchment Type Report title/contents Author Date 

Rotokauri Model Build Reports 
Floodviewer - Nawton - Rotokauri Flood Data Gap Rev B - Beca memo - 
20221125.PDF Beca Limited 25/11/2022 

Rotokauri Model Build Reports 
Rotokauri ICMP - Rotokauri Integrated Catchment Management Plan 
(FINAL - June 2017 PDF version.PDF 

Hartland 
Environmental 
Limited 

1/06/2017 

Rotokauri Information Sheet D-3535682 Flood data information sheet - Rotokauri ED Level 3(GIS16).pdf HCC  

St Andrews Peer Review Reports St Andrews FHM Peer Review Report Rev F.PDF Beca Ltd 17/08/2023 

St Andrews Model Build Reports St Andrews FHM Model Build 2025 Update.pdf 

Catchment 
Engineering 
Solutions 

27/03/2025 

St Andrews Information Sheet Flood data information sheet - St Andrews MPD.pdf HCC  

TAOK (TE Awa O Katapaki) Peer Review Reports PSP 15480 - Te Awa O Katapaki FHM - Peer Review - Rev D final.PDF 
Beca Ltd 8/04/2021 

TAOK (TE Awa O Katapaki) Model Build Reports TAOK Model Build Report FINAL - 2015-08-21.PDF AECOM 21/09/2015 

TAOK (TE Awa O Katapaki) Information Sheet 
Flood data information sheet - Te Awa O Katapaki ED with Climate change 
(2015) (GIS-13).pdf HCC 

 

Te Rapa Peer Review Reports PSP00000167-2019 - Te Rapa FHM Model Review FINAL MPD ED.PDF 
Te Miro Water 
Consultants Limited 26/11/2021 

Te Rapa Model Build Reports PSP18639 - Te Rapa ICMP - Model Build Report (Draft).PDF Beca 6/12/2021 
Te Rapa Information Sheet Flood data information sheet - Te Rapa ED.pdf HCC  

Waitawhiriwhiri Peer Review Reports Waitawhiriwhiri Flood Model Peer Review Report rev B CES comments.pdf Beca Limited 10/04/2025 



 
 

Catchment Type Report title/contents Author Date 

Waitawhiriwhiri Model Build Reports Waitawhiriwhiri FHM Model Build Report Apr 25.pdf 

Catchment 
Engineering 
Solutions 

28/04/2025 

Waitawhiriwhiri Information Sheet Flood data information sheet - Waitawhiriwhiri MPD (2024) Level 1.pdf HCC  

Western Heights Peer Review Reports Western Heights FHM - Peer Review Memo.pdf HCC 5/09/2024 

Western Heights Model Build Reports Western Heights FHM Model Build Report Rev3.pdf 

Catchment 
Engineering 
Solutions 

6/08/2024 

Western Heights Information Sheet Flood data information sheet - Western Heights (2024) Level 1.pdf HCC  

 


