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1. Introduction 

Depression Areas present a risk that requires careful management in Hamilton. These low-lying 

urban zones are prone to flooding when the city's stormwater systems are overwhelmed or 

obstructed. Addressing this challenge is complex due to the extensive coverage of these areas 

across the city, and the difficulty in devising solutions that accommodate both existing 

infrastructure and new developments. This report explores the current state of Depression Areas 

in Hamilton as well as potential RMA and non-RMA responses to manage the associated risks. 

Given that Depression Areas impact around 40% of the city, the approach to managing them is 

critical and will have far-reaching consequences. 

2. What are Depression Areas? 

Depression Areas are defined as parts of the city susceptible to flooding when stormwater 

systems fail due to blockage or overwhelming flow. Such scenarios typically unfold during 

instances of intense or extended rainfall. Moreover, areas with no stormwater infrastructure are 

also at risk, as the natural topography may facilitate the accumulation of water. The rarity of these 

events does not diminish the importance of preparedness; the failure to address such 

vulnerabilities can lead to significant risks. Establishing a definitive return period for these 

occurrences is challenging, yet historical patterns indicate that they occur. For instance, 

Cyclone Gabrielle served as a stark reminder of the devastation that can occur in Auckland when 

these factors align. 

It is important to note that existing flood hazard mapping shows flooding when the stormwater 

system is working as it should. Depression Areas show the potential flooding when the 

stormwater system becomes blocked or overwhelmed. Depression Areas differ from the existing 

Culvert Block Flood Hazard Area, which only considers certain culverts as blocked, rather than 

most culverts and pipes. Figure 1 shows the spatial distribution of Depression Areas throughout 

the city. 
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Figure 1- Spatial distribution of Depression Areas (1% AEP) in Hamilton 

While a Depression Area requires an extreme rainfall event to coincide with the blockage or 

exceedance of the stormwater network, the potential risks of not taking action are significant. 

Decisions regarding the management of Depression Areas are crucial, as they will significantly 

impact the safety and resilience of Hamilton. Therefore, it is essential to consider the data and 

strategies presented to make well-informed decisions that will protect the community from 

future flooding hazards. 
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The data presented in Table 1 provides insight into the impact of Depression Areas in Hamilton. 

It indicates that approximately 40% of properties titles in Hamilton are susceptible to Depression 

Areas to varying degrees. Notably, about 10% of total property titles in Hamilton are impacted 

only by Depression Areas and are not subject to any additional flood hazard categories.  

According to proposed Plan Change 14, a significant majority of properties located in Depression 

Areas will be concurrently regulated under the provisions for Low, Medium, or High Flood Hazard 

Areas, which could potentially alleviate the risks associated with Depression Areas. Almost 30% 

of Hamilton’s property titles are affected by both flood hazards and Depression Areas. Out of 

that, around 70% of these properties (i.e. 20% of total property titles) will be primarily managed 

with respect to flood hazards, as they present a greater risk. The remaining 6,655 properties are 

vulnerable to the specific risks posed by Depression Areas and require further intervention. 

 

 

Figure 2- Overview of properties affected by Depression Areas 
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Table 1- Impact of Depression Areas on properties in Hamilton 

Impact (depression 
level) 

Number of property titles 
affected by Depression 
Areas (total) 

Number of properties affected 
only by Depression Areas (not 
affected by flood hazard) 

Minimal (<0.15m) 10,900 3,400 
Low (0.15-0.5m) 9,500 2,500 
Moderate (0.5-1.5m) 5,000 723 
Significant (1.5-3.0m) 274 30 
Severe (>3.0m) 32 2 
Total 25,705 6,655 

 

Depression areas can be created by different causes. Some may result from culvert blockages 

or capacity overflows, while others are due to pipe failures. Figure 3 illustrates these two primary 

causes of Depression Areas. The majority of Depression Areas are attributed to pipe issues. This 

distinction is significant because culvert blockages and pipe failures require different 

management approaches. 
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Figure 3- Depression Areas caused by pipes (shown in blue) and culverts (shown in purple) 

 

 

 

 



 

Plan Change 14 – Section 32 report 
Appendix 8 Page 8 

 

3. The current state 

3.1. Maintenance and drain clearing 

Depression Areas can be managed in different ways, through various strategies, depending on 

their underlying causes. For example, Council can undertake preventative check screens on 

culverts and scruffy domes in retention ponds before and during rainfall events. This task could 

be efficiently executed by a few small teams. With 122 culverts and protective grates to inspect, 

if all were found to have debris, the cleaning process might span one and a half days. In urgent 

situations, priority screening is conducted on 33 of these structures. Additionally, open drain 

inspections are carried out biannually.  

In addition to proactive drain clearing, Council also responds reactively to service requests from 

the community. From June 2022 to November 2023 Council received 523 service requests 

related to blocked culverts. Of these, 238 directly mentioned that the blocked culvert was 

causing flooding on their property or a neighbouring road. Figure 4 shows that the main blockages 

to culverts were leaves, followed by building materials and sediment. Rubbish and vegetation 

growing in the drain/culvert also featured in service requests.  

 

Figure 4 Reported cause of culvert blockages reported to Council June 2022-Nov 2023 

3.2. Culvert upgrade  

Where possible, upgrading culverts is a strategic approach to mitigate the adverse impacts of 

Depression Areas. Culverts with a diameter of at least 4m can be relied on not to block so will not 

cause Depression Area flooding. Within the Long Term Plan (2024-2034), an allocation of $11.6 
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million is designated for flood control initiatives in the Waitawhiriwhiri catchment, based on the 

anticipated improvements at Ulster Street, Lincoln Street, and State Highway 1 

(Mangaharakeke). Presently, the immediate focus within this catchment is to advance the design 

of the Ulster Street and Lincoln Street culverts, which are affected by more pronounced 

depressions. These projects are contingent upon approval from the broader stakeholder 

community involved in the flood control program. 

If delivered, this upgrade could benefit around 2,800 properties. However, it is important to note 

that this does not guarantee the complete reduction of risk from Depression Areas, as smaller 

depressions may still exist within a larger one. Consequently, while addressing a significant 

Depression Area may not entirely eradicate the risk of flooding, it may substantially reduce or 

mitigate the impact of such larger depressions. It is also important to note that the cost 

associated with upgrades in the Waitawhiriwhiri catchment cannot be relied on for estimates 

citywide due to the variation in catchments and the unique projects needed for each. 

Conversely, Depression Areas resulting from pipe blockages cannot be solved easily with 

engineered solutions. The fundamental issue with Depression Areas, which pose a residual risk, 

is the failure of the stormwater network. Even with enhancements to the piping system, the risk 

of flooding in these Depression Areas cannot be reduced or eliminated (i.e. the model considers 

that the pipes will always be blocked or overwhelmed). A possible solution could be the 

redirection of stormwater into designated floodable areas, such as parks or gullies, which are 

specifically designed to manage excess water during heavy rainfall events. 

3.3. Building consent process 

The Building Control Unit currently consider Depression Areas when assessing building consent 

applications. Depression Areas are applied through Building Code Clause E1 which relates to 

surface water. The Building Control Unit apply the 10% AEP rainfall event Depression Areas as 

the 1% AEP rainfall event exceeds the code clause so cannot be applied.  

This approach means that the vast majority (around 91%) of Depression Areas are already 

managed through the building consent process when applicable. Figure 5 shows the spatial 

extent of Depression Areas considering the 10% AEP rainfall event which are managed by the 

existing building consent process. Figure 6 illustrates the extent of Depression Areas within the 

10% AEP rainfall event that do not fill in the 10-year AEP rainfall event. Figure 7 shows Depression 

Areas which are not currently managed as they do not fill in the 10% AEP rainfall event or only 

exist in the 1% AEP rainfall event. 
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In areas affected by the 10% AEP rainfall event, buildings must achieve 150mm freeboard if they 

are to be used for housing, communal residential, or communal non-residential purposes. In 

areas where there is a chance of vehicles generating waves, 500mm freeboard is applied. The 

freeboard requirements do not apply to commercial and industrial buildings. 

 

Figure 5 - Depression Areas - 10% AEP 
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Figure 6 - Depression Areas 10% AEP that fill and do not fill up 
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Figure 7- Depression Areas that do not fill up on the 10% AEP or only exist on the 1% AEP 
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4. Examples of Stormwater Management 

Projects and Initiatives  

4.1. Auckland: Making Space for Water1 

Following the Auckland Anniversary Floods and Cyclone Gabrielle in 2023, Auckland Council has 

developed a work programme called Making Space for Water. The programme applies to all types 

of flood hazard identified in Auckland, not just Depression Areas (flood prone areas are the most 

similar hazard in Auckland). Auckland Council entered a deal with central government to secure 

funding for the programme. The deal includes: 

• Making Space for Water initiatives: $820 million (62% capital cost funding) for stormwater 

upgrades, stream rehabilitation/daylighting, and blue-green networks. 

• Transport Network Recovery: $390 million (79% funding) for repairs to the transport 

network from flooding.  

• Buy-outs: $774 million (50% funding) for buy-outs of around 700 properties where the risk 

to life is intolerable. 

The balance of projects costs has been adopted in the Long-term Plan and will be funded through 

rates.  

4.2. UK: Making Space for Water2 

The Auckland Making Space for Water projects are inspired by a programme in the UK of the same 

name. The UK government provides advice and funding to individuals and organisations who wish 

to use natural flood management techniques to address flooding in their communities. The focus 

of the funding is on river flooding; however, the programme provides lessons as to how local 

communities can leverage central government funding to improve their own resilience. This may 

be applicable to Depression Area responses in Hamilton. Projects tend to include the following 

features: 

• Tree planting to slow the flow of water and catch rainfall 

• Using plants to reduce water pollution and surface water 

 

1 htps://ourauckland.aucklandcouncil.govt.nz/news/2023/10/auckland-council-and-crown-agree-to-cost-
sharing-agreement-for-storm-recovery-and-resilience-work/ 
2 htps://www.gov.uk/government/publica�ons/natural-flood-management-programme-ini�al-
findings/using-the-power-of-nature-to-increase-flood-resilience 
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• Diverting water flow paths and storing water 

• Constructing ‘leaky barriers’ to slow water flows 

• Restoring natural areas such as mashes, mudflats and bogs 

Partnership is central to the programme and projects are typically carried out by multiple 

stakeholders including: 

• Local government 

• Landowners and farmers 

• Environmental trusts/charities 

• Community groups 

• Schools 

• Environment Agency staff 

4.3. Hastings: Chrystal Culvert 

Recent examples of flooding during Cyclone Gabrielle provide lessons for how Depression Area 

upgrades can be made during flood recovery. A culvert on Matahorua Road formed a large 

Depression Area when a water tank, carried by flood water, blocked a twin culvert running under 

the road. Flood water built up behind the culvert embankment causing water to flow over the 

road, scouring it until the road washed away completely. During the rebuild, the culvert was 

redesigned so that instead of small twin culverts, a single 3.2 metre diameter culvert provides 

floodwater drainage. To provide context, Hastings District Council describe the size of the new 

culvert as being only 1.1m smaller than the maximum height of a bus. The upgraded culvert 

provides much greater resilience to extreme weather events than the historic twin culvert design. 

4.1. Berlin: Sponge City 

Berlin faces dual challenges: flooding and drought3. Berlin also faces similar challenges to 

Hamilton as it prioritises the health of the Spree River, which like the Waikato, runs through the 

centre of the city. Due to aging stormwater pipes and a combined stormwater/wastewater 

system, in times of heavy rain untreated wastewater enters the river causing pollution and mass 

fish death. The goal is a network of green infrastructure which allows water to be absorbed during 

times of excess water to be used for other purposes4.  

 

3 htps://phys.org/news/2024-06-swamp-sponge-berlin-harnesses-climate.html 
4 htps://www.goethe.de/ins/us/en/kul/wir/22519905.html 



 

Plan Change 14 – Section 32 report 
Appendix 8 Page 15 

 

Greenfield developments in Berlin are being designed without pipes and drains. Instead, 

stormwater is stored for immediate use in storage tanks between buildings or below ground5. 

Water that is not stored is allowed to soak into highly permeable raingardens and swales, or be 

collected in ponds and wetlands to slowly evaporate and provide a cooling effect for the city6. 

This approach to developing greenfield areas could be investigated for the Hamilton context to 

avoid the creation of future Depression Areas.  

4.2. Yanweizhou Park, Eastern China: Making Friends with Water7,8 

The redevelopment of Yanweizhou Park in Eastern China demonstrates how large-scale flood 

resilience projects can be used to support other outcomes. Prior to redevelopment, the isolated 

park contained the city’s opera house but was underutilised as it was disconnected from the rest 

of the city. The wetlands and habitat surrounding the opera house were degraded due to sand 

mining and fragmented by historic flood control structures. The park redesign includes a network 

of terraced, planted islands which slow down and absorb water. Suspended above the park is a 

series of colourful pathways which connect the park and opera house with the rest of the city. 

The pathways are accessible even when the park is flooded, and are engineered to withstand 

disastrous flooding which could reach the pathways. The redevelopment of Yanweizhou Park has 

increased vibrancy in the area and become a tourist destination in its own right, positively 

contributing to the city’s vitality and economy. This example illustrates how thoughtful flood 

resilience planning can provide economic returns in addition to flood protection benefits.  

 

5 htps://www.goethe.de/ins/us/en/kul/wir/22519905.html 
6 htps://www.dw.com/en/sponge-city-berlin-plans-for-a-hoter-climate/a-19420517 
7 htps://www.designindaba.com/ar�cles/crea�ve-work/yanweizhou-park-harnessing-nature-benefit-itself 
8 htps://landezine.com/a-resilient-landscape-yanweizhou-park-in-jinhua-city-by-turenscape/ 



 

Plan Change 14 – Section 32 report 
Appendix 8 Page 16 

 

 

Figure 8 Yanweizhou Park during the monsoon season9 

4.3. Insurance-based residual risk management 

The above projects are all examples of where structural measures have been taken to reduce risk 

from different types of flooding. Despite the effectiveness of these projects, it is not possible to 

totally eliminate the risk to people and properties from flooding. The flood risks which persists 

even after these projects are complete is known as residual risk.  

Regulatory flood maps in the USA provide insight into how residual risk can be managed through 

federally subsided insurance10. Throughout the USA Flood Insurance Rate Maps are used to 

manage flood risk and form part of the National Flood Insurance Programme. Communities can 

opt-in by creating local rules about development in areas identified as at risk of flooding. In 

exchange for limiting new development in these areas, the federal government provides 

subsidised flood insurance and will provide disaster relief aid if flooding does occur. Flood 

insurance is mandatory in these areas. If a community constructs flood levees with a 1% AEP 

rainfall event standard of protection, flood insurance is not mandatory, but is highly 

recommended by the federal government. 

 

9 htps://landezine.com/a-resilient-landscape-yanweizhou-park-in-jinhua-city-by-turenscape/ 
10 Serra-Llobet, A., Tourment, R., Montané, A., & Buffin-Belanger, T. (2022). Managing residual flood risk 
behind levees: Comparing USA, France, and Quebec (Canada). Journal of Flood Risk Management, 15(2). 
htps://doi.org/10.1111/jfr3.12785 
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Residual risk in New Zealand is predominately managed through private insurance11. However, 

as flooding events become more extreme and more common, it is likely that private insurers will 

retreat from areas at risk of flooding, or insurance premiums will become unaffordable in these 

areas. In the short term this will increase residual risk, as people suddenly find themselves in 

uninsurable homes. In the longer-term there may be full insurance retreat from these areas. New 

Zealand’s public insurer, EQC, provides limited coverage related to flooding on residential land12. 

Land supporting a home and sperate insured buildings, and land 8m around the home is covered 

by EQC. Coverage from EQC is administered through private insurance, so individual’s coverage 

is reliant on being able to access private insurance which may not be possible if the dwelling is 

at risk of flooding.  

5. Options to Better Manage the Adverse Effects 

of Depression Areas 

Staff have identified some strategies for managing risk in Depression Areas, of which three stand 

out as particularly deserving of thorough examination: 

• RMA option – Permitted activity with standards: introducing rules to protect 

people and property from the adverse effects during a Depression Area flood 

event. Under this option, new buildings could be allowed as a permitted activity, 

as long as the impacts of floodwater on the building can be avoided by building 

finished floor levels above the expected ponding, or having non-habitable rooms 

below the surface level13. This option will control all sites affected by Depression 

Areas (around 40% of Hamilton’s property titles). 

• RMA option – Enhanced provisions: enhancement of provisions by reviewing 

objectives and policies, reviewing status of some activities and introducing 

assessment criteria for new developments in Depression Areas. This option 

provides a balanced approach that allows an assessment of the extent that the 

Depression Area affects a site. This allows for tailored solutions to reduce the risk 

of negative effects of Depression Areas to a tolerable level.  

 

11 Fu, X., Bell, R., Reu Junqueira, J., White, I., & Serrao-Neumann, S. (2023). Managing rising residual flood risk: 
A na�onal survey of Aotearoa-New Zealand. Journal of Flood Risk Management, 16(4). 
doi.org/10.1111/jfr3.12944 
12 htps://www.eqc.govt.nz/insurance-and-claims/cover-for-storm-flood-and-landslide-damage/ 
13 Such as laundries, garages, storage areas, bathrooms 
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• Non-RMA option – Accept residual risk: using structural responses and flood 

response plans to manage risk in Depression Areas, rather than rules. This could 

include, for example, proactive drain clearing, upgrading stormwater networks 

and developing floodable parks.  

5.1. RMA Option – Permitted Activity with standards 

This approach will control developments in all properties affected by Depression Areas. 

Depression Areas are a unique hazard as they have a fixed maximum depth and will not get 

deeper with more rain once the maximum level has been reached.  This means for the large 

majority of the city, people have relative certainty that their homes/developments will be safe 

when the finished floor level is above the expected ponding level. Additionally, the ability to build 

a non-habitable ground floor could allow flexibility in how the standards are met.  

There are some exceptions to this. During a 1% AEP rainfall event, certain Depression Areas may 

not fill to their maximum volume – around 3% of Hamilton’s area. Figure 9 illustrates this 

phenomenon, while Figure 10 illustrates the spatial distribution of these Depression Areas. It is 

possible that homes in these areas may experience ponding above the levels shown for the 1% 

AEP rainfall event shown on Floodviewer, and that the extent of the Depression Area may be 

greater during such events. While some of them are in gully areas, posing marginal risk to 

buildings, a significant number encompass residential and commercial buildings, potentially 

affecting property and infrastructure. 

 

Figure 9 Depression Area below and at capacity 
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Figure 10 - Depression areas that do not fill up in the 1% AEP rainfall event 

A permitted activity with standards option could implement regulations to safeguard individuals 

and properties from the negative impacts of flooding in Depression Areas. This approach could 

permit the construction of new buildings, classifying them as a permitted activity, provided that 

measures are taken to mitigate the effects of floodwaters. Such measures could include 

designing buildings with finished floor levels elevated above anticipated flood levels, or 

alternatively, situating non-habitable spaces below the surface level.  
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5.1.1. Benefits 

This approach may prove beneficial in reducing the impacts of some Depression Areas on new 

buildings. Depression Areas have a pre-established maximum depth that typically does not 

increase with further rainfall once that limit is reached. Additionally, the option to build a flood-

resilient, non-habitable ground floor allows flexibility in how the standards are met which could 

alleviate potential negative impacts on urban design and housing capacity.  

5.1.2. Cost impacts 

Allowing new buildings in Depression Areas as a permitted activity subject to standards reduces 

the impact on plan-enabled housing capacity throughout the city, but does not eliminate this 

impact, particularly in feasibility. In some parts of the city, it is likely that the cost to meet the 

standards for a permitted activity will be low enough and demand for housing high enough, that 

market feasible housing capacity will not be affected. However, for other parts of the city where 

Depression Area ponding levels are higher, construction costs for these buildings to permitted 

activity standards will be much higher and may make developments unfeasible. This impact is 

potentially significant as Depression Areas cover approximately 40% of properties in the city.  

Beca has undertaken a Flood Hazard Management Feasibility Study to assess the cost difference 

for increasing floor level height for building (Appendix 9). Two options were considered for raising 

the floor level of a new dwelling. This was through construction of a gravel raft building platform 

or using an elevated surface structure (e.g. pole foundations). The below table shows the 

estimated cost difference between constructing a gravel raft building platform for a 200m2 

dwelling. For context, a dwelling outside of the Flood Hazard Area on a flat site is likely to require 

a foundation height of around 150mm-500mm dependent on soil type/slope. Cost comparisons 

are provided between the 500mm foundation and increased heights which could be required to 

comply with standards in Depression Areas.  
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Table 2 Cost differences by height for gravel raft building platform14 

New dwelling- Construct Gravel Raft Building Platform Estimated price 

150mm $95,228 

500mm $123,148 

1000mm $167,341 

1500mm $216,601 

2000mm $270,929 

If a dwelling is required to have a minimum floor level of 2,000mm in the Depression Area it will 

have additional costs of approximately $175,701 above the cost of the minimum standard 

foundation level (considering 150mm). At 1,500mm it will cost more than $121,373 above the 

standard foundation level and at 1,000mm it will cost $72,113 more than the standard foundation 

level. These cost differences are significant.  

The below table shows the cost differences for constructing an elevated surface structure (e.g. 

pole foundations) for a 200m2 dwelling.  

Table 3 Cost differences by height for elevated surface structure15 

New dwelling- Elevated surface structure Estimated price 

500mm $227,809  

1000mm $243,681  

1500mm $259,554 

2000mm $299,008  

The price difference between a 2000mm floor level and a 500mm floor level (note that no costs 

for 150mm floor level were provided for this typology) is approximately $71,199. The price 

difference between a 1500mm floor level and a 500mm floor level is $31,745 and the price 

difference between a 1000mm floor level and a 500mm floor level is $15,872. Again, there are 

some significant extra costs if the floor levels are to be raised using an elevated structure surface 

in the Depression Areas.  

Overall, these comparisons indicate that the cost impacts relate to the depth of the Depression 

Area. Development cost for laying the foundations of homes increases with the height the 

foundation is required to be raised. The impacts are significant for gravel raft building platforms, 

 

14 Beca Limited. (2024). Flood Hazard Management Feasibility Study, prepared for Hamilton City Council.  
15 Beca Limited. (2024). Flood Hazard Management Feasibility Study, prepared for Hamilton City Council.  
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adding around 75% to the foundation cost at 1000mm; 127% at 1500mm and 184% at 2000mm 

elevations in comparison to a 150mm elevation. The impacts are less significant for the elevated 

surface structure style foundation. Raising the platform from 500mm to 1000mm adds 7% to the 

cost of the foundation. This increase is greater for 1500mm and 2000mm elevations which add 

14% and 31% to the cost of laying the foundation, respectively.  

For both larger-scale developers and individuals building their own home, the increased build 

cost will negatively impact the feasibility of many developments. This is especially true for homes 

in Depression Areas which require elevations of 1500mm or more.  

Case Study on the costs of building in a Depression Area 

The below case study has been prepared drawing on the information in the Flood Hazard 

Management Feasibility Study by Beca Ltd dated 18 July 2024.  

A standard floor level where a site is not subject to a Depression Area or flooding is approximately 

100-150mm above ground level. This costs approximately $95,228 for a gravel raft building 

platform. An estimated cost for an elevated surface structure is not available for this height as 

they begin at a height of approximately 500mm. 

Each additional 100mm of elevation after 500mm costs approximately $9300 for a gravel raft 

building platform (up to 1500mm) and approximately $3200 for an elevated surface structure (up 

to 1500mm) for a 200m2 size building. 

Table 4 illustrates the expected cost increase for a Gravel Raft Building Platform and percentage 

of properties titles that this will affect: 

Table 4 Expected increase in costs for different finished flood levels - Construct Gravel Raft Building Platform 

New dwelling - 
Finished Floor 
Level 

Estimate 
costs (200m²) 

Estimate 
costs/m² 

Estimated 
increase on 
standard costs* 

% of the total 
property titles 

150mm $95,228 $476 - 17% 

500mm $123,148 $616 29% 15% 

1000mm $167,341 $837 76% 8% 

1500mm $216,601 $1,083 127% 

2000mm $270,929 $1,355 185% <1% 
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Depression Area only 

Assumptions 

• Depression Flood Level 1000mm above ground level. 

• Required floor level 150mm above the Depression Area flood level. 

A gravel raft building foundation of 1150mm is required to achieve 150mm freeboard above the 

Depression Area flood level. This will cost approximately $86,063 more than a 150mm 

foundation. This is a cost increase of 90%. 

Depression Area and Flood Hazard: Same flood level 

Assumptions 

• Depression Flood Level 500mm above ground level. 

• Flood Hazard Level 500mm above ground level in a 1% AEP rainfall event. 

• Required floor level 150mm above the Depression Area flood Level. 

• Required floor level of 500mm above Flood Hazard flood level. 

In this case, the more stringent standard is the requirement for 500mm freeboard above the 

Flood Hazard. The Depression Area will not add any additional costs to a project if the Depression 

Area flood level is up to 350mm above the Flood Hazard area. 

A gravel raft building foundation will cost approximately $167,341 to achieve 500mm freeboard 

above the Flood Hazard flood level. This is approximately $72,113 more than if there was no Flood 

Hazard, compared to foundations 150mm above the ground level. This is an increase of 76%. 

Depression Area and Flood Hazard: Higher depression flood level 

Assumptions 

• Depression Flood Level 1350mm above ground level. 

• Low Flood Hazard Level 500mm above ground level in a 1% AEP rainfall event. 

• Required floor level 150mm above the Depression Area flood level. 

• Required floor level of 500mm above Low Flood Hazard flood level. 

In this case, the more stringent standard is the requirement for 150mm freeboard above the 

Depression Area flood level. 

A gravel rib raft foundation will cost approximately $216,601, this is $49,260 more than the cost 

of foundations if the site was only affected by the Low Flood Hazard ($167,341). This is a cost 

increase of 29%. 
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Impact on housing capacity 

Appendix 10 provides a detailed analysis of the impact on commercially feasible capacity across 

the city. The model tested three scenarios: 

i. The impact of requiring freeboard levels above Flood Hazards with no displacement. 

ii. The impact of requiring freeboard above the Depression Area flood level for all new 

residential developments. 

iii. The combined impact of Flood Hazard Areas and Depression Areas, determining the 

greater impact on each site to establish the required freeboard level. 

Scenarios (ii) and (iii) are particularly relevant for Depression Areas. The model results indicate 

that the increased development costs associated with higher floor levels affect housing capacity 

by either delaying feasibility or rendering some projects infeasible within the 30-year model 

period. 

5.1.3. Urban design impacts 

There are also potential negative urban design outcomes from elevating buildings throughout the 

city. These are addressed in a separate report in Appendix 7 and relate to: 

1. Reduced accessibility 

2. Reduced streetscape activation and visual connectivity 

3. Poor quality overall design 

4. Increased cost and uncertainty 

5.1.4. Conclusions 

The critical weakness with the RMA – permitted activity with standards option lies in the 

substantial number of properties affected. While this option may effectively mitigate risks for 

newly constructed buildings, it imposes significant constraints on development. This is due to 

the vast area of properties involved (approximately 40% of Hamilton's total area) which can 

significantly hinder urban development and growth. 

5.2. RMA option – Enhanced provisions 

The enhanced provisions under the RMA – Enhanced provisions option aim to balance the spatial 

impact of the negative effects associated with Depression Areas with tolerance, without 

imposing overly restrictive standards. This approach involves reviewing objectives and policies, 

activity status and introducing assessment criteria for new developments in Depression Areas. 

It provides a balanced approach that allows an assessment of the extent to which Depression 
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Areas affect a site, enabling tailored solutions to reduce the risk of negative effects to a tolerable 

level. 

5.2.1. Benefits 

The enhanced provisions offer several benefits. By assessing the specific impact of Depression 

Areas on individual sites (spatial extent and depth), this approach allows for customised 

solutions that address the unique challenges of each site. This flexibility ensures that the 

measures taken are appropriate and effective for the specific conditions of the site. Additionally, 

this option balances the need to manage flood risks associated with Depression Areas with the 

desire to develop in these areas. It avoids the imposition of overly restrictive standards that could 

hinder development, while still ensuring that the risks are managed to a tolerable level. 

A review in the activity status table offers a framework for assessing certain activities (e.g., 

emergency services, hospitals, retirement villages, and childcare facilities). Given the 

complexity in evacuating these places, the presence of many vulnerable individuals and/or the 

need to have these activities operating during or right after a rainfall event, it is essential to 

carefully assess the risks involved. It is important to evaluate the extent and severity of potential 

risks and the efficacy of the implemented risk management strategies carefully. The purpose is 

to manage these risks to a tolerable level. Furthermore, by allowing for a detailed assessment of 

the risks and the implementation of tailored solutions, this approach enhances the safety and 

resilience of new developments in Depression Areas. It ensures that new buildings are better 

equipped to handle potential flooding, thereby protecting property and lives.  

5.2.2. Cost impacts 

The financial implications of the enhanced provisions are multifaceted. Initially, there are 

assessment costs, which are necessary for a thorough evaluation of how Depression Areas 

affect individual sites. These costs are variable, influenced by the site's complexity and the 

assessment's scope. Furthermore, the costs to implement bespoke solutions will differ, 

contingent on the specific interventions each site necessitates (e.g., some sites may be 

considered unsuitable for development while other may need minimal or no intervention). 

Nevertheless, this strategy is advantageous as it permits customised solutions, avoids 

unnecessary cost and guarantees the cost-effectiveness of the measures implemented. 

This method presents potential savings by avoiding overly strict standards, allowing developers 

to use resources more efficiently and avoid costs associated with stringent regulations. Although 

there may be immediate expenses related to the assessments and execution of custom 

solutions, the long-term advantages, such as enhanced safety and resilience, are likely to 
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surpass these initial costs. The approach is designed to be a cost-effective, sustainable solution 

that balances immediate expenditures against long-term gains, ensuring a prudent and strategic 

investment in site resilience. 

5.2.3. Conclusions 

The RMA – enhanced provisions option offers a balanced and flexible approach to managing the 

risks associated with Depression Areas. By allowing for detailed assessments and tailored 

solutions, this approach ensures that the risks are managed to a tolerable level without imposing 

overly restrictive standards. This not only improves the safety and resilience of new 

developments but also encourages development and optimises the use of available land. While 

there may be costs associated with the assessments and implementation of tailored solutions, 

the long-term benefits of improved safety and resilience can outweigh these costs, making this 

the most appropriate option for managing the risks associated with Depression Areas. 

While this balanced approach has several benefits, it does not enhance resilience for existing 

residents and property owners within these areas. To increase overall resilience, it is crucial to 

invest in non-RMA methods alongside this approach. Such investments could include – but are 

not limited to infrastructure improvements, community education programs, and advanced 

monitoring systems.  

5.3. Non-RMA Option – Accept residual risk 

The District Plan (and an RMA response) has its limitations in addressing the negative impacts of 

Depression Areas. Instead of relying solely on regulatory measures, a suite of non-RMA strategies 

may offer a dynamic approach to the management of residual risk (e.g. Depression Areas). A non-

RMA strategy could include, for example, engineered solutions, proactive maintenance, civil 

defence responses. Engineered solutions could include upgrading culverts to reduce the chance 

of them blocking or developing areas which can be deliberately flooded to mitigate flooding in 

some areas of the city. Concurrently, flood response plans could include proactive steps such 

as the regular maintenance of drains and culverts, particularly before forecasted storm events, 

to reduce the chance of them blocking. Additionally, the preparation of response plans and 

public communication could equip individuals with the necessary information and guidance to 
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prepare for potential flooding in Depression Areas. This approach also requires some community 

acceptance of a level of residual risk.  

 

Figure 11 A suite of strategies contribute to a non-RMA response 

5.3.1. Benefits 

The upgrade of outdated 'grey infrastructure' through the integration of green infrastructure 

solutions and the retrofitting process to accommodate stormwater management can 

significantly enhance resilience. Grey infrastructure, including stormwater pipes, have a fixed 

capacity based on the size of the pipe. However, green infrastructure such as constructed 

wetlands, swales or raingardens do not have a fixed capacity and can continue to function even 

when they are flooded or at their predicted capacity. Outside of flood mitigation, this approach 

aligns with sustainable development goals. By incorporating natural elements into the urban 

fabric, cities can improve water absorption and management, reduce the heat island effect, and 

increase biodiversity. Green infrastructure also provides amenity benefits and shading which 

support urban design goals for the city. 

A non-RMA approach would also rely on the assessment undertaken by the Building Control Unit. 

The current strategy, which adheres to Building Code E1 for surface water for a 10% AEP rainfall 

event, mandates a 150mm freeboard above the anticipated flood level for housing, communal 

residential and communal non-residential developments. In scenarios where vehicle-generated 

waves are probable, a more substantial 500mm freeboard is required. The Building Consent 

process applies to and manages around 94% of Hamilton by area.  
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Civil defence plans can also significantly contribute to community resilience against flooding by 

preparing the population with appropriate responses. Nevertheless, these plans alone are 

insufficient to manage development in Depression Areas.  

5.3.2. Feasibility challenges 

Despite these benefits, relying solely on non-RMA options presents significant risks and 

challenges. The feasibility of upgrading the entire stormwater network throughout the city is 

limited by practical constraints. Implementing such widespread changes necessitates a 

prioritisation strategy, which inevitably results in certain properties remaining vulnerable during 

the phased upgrade process. Additionally, the approach is susceptible to the unpredictable 

nature of financial and political climates. Fluctuations in budget allocations and shifts in political 

priorities can result in postponements or even cancellations of planned infrastructure 

enhancements. 

One of the major weaknesses of this approach is that it will not be feasible to implement across 

the whole city. Only 4-5% of Depression Areas are caused by culvert blockages, which can be 

minimised through infrastructure upgrades (subject to refined technical studies). The remaining 

Depression Areas are unlikely to ever be solved through structural responses and would rely on 

flood response planning methods such as proactive drain clearing. This leaves communities 

exposed to risk, as floodwaters often carry debris that can block stormwater pipes, leading to 

flooding in Depression Areas. 

The Depression Areas that can be minimised through upgrades present a funding challenge. It is 

likely that a targeted rate or development contributions tagged to flood resilience will be 

necessary to create a funding stream for these upgrades. However, in 2024, the Council voted 

not to introduce a target rate for extreme weather and community resilience, citing a lack of 

community support for this rate. Council also voted to take a phased approach to increased 

development contributions based on feedback that increasing development contributions all at 

once would negatively impact project feasibility. Despite the strong need for stormwater 

upgrades, there is likely to be reluctance to pay for these upgrades in the current climate. 

5.4. Summary 

Table 5 includes a summary of the strengths and weaknesses of each approach. 
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Table 5 - Summary of the strengths and weaknesses of and RMA and non-RMA approach to Depression Areas 

Option Strengths Weaknesses 

RMA Option 

- Standards  

• Reduces risk to new buildings. 

• Allows flexible responses to 

the rules through either raising 

finished floor levels or flood resistant 

design. 

• Balances the need for flood 

protection with desire to develop in 

these areas. 

• Cost increases associated 

with finished flood levels above flood 

level and/or flood resistant building 

design. 

• Possible urban design 

impacts of higher finished floor levels.  

• Large scale of impact as 

Depression Areas covers a large 

portion of the city. 

RMA Option 

– Enhanced 

provisions 

• Allow assessment of the 

negative impacts of flood events 

caused by Depression Areas without 

imposing overly strict regulations.  

• Balance the tolerance level to 

the adverse effects of Depression 

Areas. 

• Allow tailored solutions based 

on scale of expected impact caused 

by Depression Areas.  

• Some sites may be considered 

unsuitable for development as the 

negative effects of the Depression 

Areas cannot be reduced to a 

tolerable level. 

• Residual risk to existing 

properties remains.  

Non-RMA 

Option 

• Development can proceed 

without specific mitigation 

requirements. 

• Improved community 

resilience once upgrades have been 

completed. 

• Costs could be spread among 

all properties affected by a 

Depression Area, reducing costs for 

new developments.  

• Only ~5% of Depression Areas 

related to culverts which can be 

improved through infrastructure 

upgrades. The rest have no practical 

solution. 

• Properties remain vulnerable 

while upgrades are completed and/or 

response plans are implemented. 

• Reputational and financial risk 

of allowing further development in a 

Depression Area and relying on an 

infrastructure upgrade that isn’t 

available or implemented.  
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• Financial risk that the cost of 

upgrades will be unpalatable to the 

community. 
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