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1. INTRODUCTION

1.1. OVERVIEW & PURPOSE

Hamilton City Council (HCC) is in the process of developing Plan Change 14 (the Plan Change) to better
manage actual and potential flood hazards arising from the greater levels of infill and redevelopment
required by the National Policy Statement on Urban Development (NPS-UD) and the Resource Management
(Enabling Housing Supply and other Matters) Amendment Act 2021. This intensification of urbanisation has
the potential to increase the probability of harm to property and people as a result of flooding due to
increases in population exposed to flood hazard and potential increased demand for development of flood
affected land.

The key objective of the Plan Change is the development of District Plan provisions that help mitigate the
cumulative effects of increased urban intensification on flood hazards and provide for the effective updating
of flood information.

The purpose of this report is to:

Review the current datasets relating to flooding and flood hazards, and their current uses.

Provide context around the types of flood hazard likely to be present in Hamilton, and the potential effects
on people, property and the environment.

provide recommendations around good practice in relation to flood hazard management.

1.2. AVAILABLE FLOODING DATA

HCC currently publish three types of data relating to potential flood or inundation hazards, these are:

Flood hazard and extent data, generated from detailed catchment models.
Overland flowpath (OLFP) data generated from terrain analysis of LiDAR data captured in 2019.
Flood depression data based on 2019 LiDAR data.

The intent of the following sections is to provide an overview of each data type, it's current uses and any

recommended improvements in the use of that data.

1.2.1. Detailed Flood Mapping Data

HCC commissions the development of detailed flood hazard mapping data through development of 1D/2D
flood modelling studies to support the ODP/RMA consenting process. Currently 100-year ARI flood hazard
and extent results from these studies is displayed online via  Floodviewer
(https://maps.hamilton.govt.nz/floodviewer/). An example of this data is shown in Figure 1. Flood hazard
data is classified into ‘Low’, ‘Medium’ and ‘High’ hazard categories based on velocity and depth information;
specific rules for classification can be found in Volume 2 of the ODP and are shown graphically in Section 3.1.
Flood depths below 100mm are not classified as a hazard under the ODP classification. Flood extent data

consists of a single polygon representing all flood depths above 10mm.


https://maps.hamilton.govt.nz/floodviewer/
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At the time of writing, HCC currently publishes flood hazard mapping data for the majority of stormwater
catchments in the jurisdictional area. It is understood that this will be extended to full city-wide coverage
within the next 12-18 months.

Figure 1 - Example of flood hazard and extent data (flood hazard data is shown in shades of blue, extent data in teal).

The models developed to produce the published flood hazard data have been developed over the period
2013 - 2023. While the models have been developed using generally consistent methods and a robust
process utilising 3rd party peer review, HCC holds data of varying quality given the timeframes over which
the models have been developed. HCC have developed a data accuracy classification which describes data
quality levels between 1 and 5 which informs the purpose the data is suitable for. Differences in data quality
typically arise through differences in modelling approach or inputs. These generally consist of the following:

o Design rainfall depths (developed by NIWA) have been updated since some of the earlier HCC models were
developed.

o Climate change guidance developed by the Ministry for the Environment (MfE) has been updated during
this period.

o Models developed prior to 2019 utilize LiDAR survey captured in 2008. There have been both changes in
landform and advances in LiDAR technologies since 2008.

o Relevant associated methodologies developed by other agencies (such as Waikato Regional Council) have
been updated over the period various HCC models have been developed.

Council has a programme of flood study updates to provide rolling updates of older flood models to achieve
as much consistency as possible across flood hazard datasets. It is noted that ongoing landform change
through development and input parameters developed by other agencies (e.g. design rainfalls) means that
some variation in approaches or input parameters will always prevail.
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While it is acknowledged that there is some variation in data quality in the detailed flood hazard modelling
outputs published by HCC, it is considered consistent with similar data used nationwide and internationally
to inform the land use planning and development process.

The available flood hazard data is currently used to inform the ODP and Resource Management Act (RMA)
consenting process in the following manner:

Flood hazard mapping developed prior to the notification of the current ODP in 2014 informs the hazard
areas as defined in the ODP through embedded statutory maps. Flood hazard mapping data developed
since this time is only able to be taken into account as a matter of discretion during the consenting process.
Where a consent is required and flood hazards can be considered as a matter of discretion, the latest
available information is considered by Council Development Engineers (DEs) and Planning Guidance Unit
(PGU).

In relation to the building consent process, best available data is used, i.e. the most recent data published on
Floodviewer.

A gap currently exists where new data is developed and published by Council but cannot be used to
determine the activity status of a development as part of the RMA/ODP consenting process. It would be
beneficial if the most up-to-date flood hazard data could be used for all consents.

1.2.2. Overland Flowpaths

In 2022, HCC published a citywide overland flowpath (OLFP) dataset through the Floodviewer web portal.
The dataset was developed in consultation with WSP Ltd (WSP) and is based on 2019 LiDAR aerial survey!.
The OLFP datatset shows the predicted continuous flowpaths that water would take when flowing from
higher elevations to lower. The OLFP data is classified into three (3) categories based on contributing
catchment area, these are; ‘minor’, ‘moderate’ and ‘major’. An example of the data available through the
Floodviewer webpage is shown in Figure 2.

1 Qverland Flow Path and Depression Area Mapping for Hamilton City, WSP (2024).



Figure 2 - Example of HCC OLFP data (lines get progressively thicker and darker going from ‘minor’ to ‘major’ classification)

While the OLFP is a useful tool in understanding aspects of existing flood or stormwater hazards, some
limitations exist with the data:

o The OLFP data does not indicate a flow path width, i.e. the width of water flowing along a given route.

o The OLFP data only indicates the lowest flow path along a given alignment. If a flow path splits once a
certain flow is exceeded, this is not captured in the data.

o Arecurrence interval (ARI) cannot be assigned to any particular flow path as catchment properties such
as storage volume will impact the flowrates associated with any flow path for a specific recurrence interval
event.

While the above items provide some limitations to the use of the data in assigning a particular hazard or
probability to a given OLFP, this data is certainly considered useful to inform consents. It is a useful tool to
demonstrate compliance with permissible standards and in assessing flowpaths in catchments smaller than
the detailed modelling represents.

The OFLP dataset is currently used to inform discretionary applications under the RMA/ODP consenting
process in the following manner:

o OLFP data is used by HCC and the practitioner community to inform permissible development to ensure
that permissible standards are being complied with. Currently overland flow paths are referred to in the
Objectives and Policies of the ODP Natural Hazards chapter and within the City-wide earthworks chapter
(Section 25.2).

o The OLFP data provides best-available understanding of flowpaths and potential associated hazards for
small catchment areas for which detailed hazards are not mapped - i.e. catchments below approximately
2 Ha.

o The OLFP dataset is used (in conjunction with other datasets) to identify likely presence of flood hazard
on sites where detailed flood hazard data is not yet available.
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1.2.3. Flood Depression Data

Flood depressions are areas that have a potential to ‘fill up’ with stormwater if the piped system is blocked
or its capacity is exceeded when drainage networks are blocked. They are typically created through the
construction of man-made features (e.g. roads) that can act inadvertently as a dam but can also include
natural topographical features of the landscape.

The flood depression data shows the extent (and depth) of ponding that can occur, assuming full blockage of
the stormwater asset draining a particular area (culvert or pipe). Historically development has relied on a
piped network for stormwater management. Little consideration was given to what might happen if the
piped network was exceeded or inlets became blocked. Flood depression areas provide information to
identify potential residual risk areas, where blockage or collapse of a culvert could cause flooding not
identified using conventional floodplain mapping.

Flood depression data was published by HCC in early 2024. An example of flood depression mapping from
HCC is shown in Figure 3.

Figure 3 - Example flood depression data from HCC Floodviewer tool.

The flood depression data is similar in nature to the Culvert Block Hazard data that is mapped in the current
ODP. However, the existing Culvert Block Hazard data has only been created for a limited number of culvert
locations around the Hamilton urban area.
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The flood depression data currently published is produced through analysis of the city-wide 2019 LiDAR
ground survey dataset. Areas behind roading (or other) embankments are filled along with depression areas
without a ‘natural’ outlet - i.e. low points in the ground that are naturally occurring or have been created
through land development.

HCC currently publish two (2) different flood depression datasets based on how deep depressions may fill
to using particular rainfall volumes, these are:

Depression areas based on a 10-year ARI 24h volume of rainfall.
Depression areas based on a 100-year ARI 24h volume of rainfall.

Where a depression area is filled in a given volume of rainfall an additional water level is added to account
for the hydraulic head required to allow flow out of the depression area. For depressions created behind
culverts 850mm water level has been added, and where the depression is associated with ponding area is
the primary network 250mm has been added. The hydraulic head levels allowed for in the data have been
based on multiple sources of information including comparison with detailed flood modelling outputs and
assessment of individual culvert crossings. This is detailed further in the methodology report produced by
WSPz,

Although the flood depression data is associated with a particular rainfall event, care needs to be taken in
interpreting the probability associated with this data. While the depth of rainfall used to generate the
depression level has a well-defined probability, the depression data is not necessarily correlated with this
return period - i.e. the 10-year flood depression dataset does not necessarily correlate with a 10-year ARI
return period. This is due to the following:

The data generally relies on some form of blockage occurring, which has an unknown likelihood associated
with it. The probability of a depression filling in a given flood event is then the probability of the rainfall
event multiplied by the probability of the blockage occurring.

The majority depression areas have the potential to ‘fill’ based on the 10-year rainfall depth (and
potentially even more frequent events). No change in the peak level of these flood depressions is then
observed when a less frequent volume of rainfall is considered. Therefore, both the 10-year and 100-year
depression datasets actually shows depressions that would fill over a range of different rainfall volumes.

Rainfall events of a more frequent probability but longer duration will also potentially fill a given
depression area. The selection of rainfall volumes used to calculate depression fill levels to relatively
arbitrary, and volumes have been selected based on those that are commonly used in flood hazard
modelling.

While there is some uncertainty associated with the actual return period of the flood depression data it is
key to note that most identified flood depression (greater than 90%) areas fill based on the 10-year ARI
runoff volume. This indicates that most depression will fill up based on relatively frequent rainfall events if
a blockage or network failure was to occur. While specific return periods or probabilities are difficult to
assign to a particular flood depression dataset, it is considered important hazard-related data. The flood

2 Overland Flow Path and Depression Area Mapping for Hamilton City, WSP (2024).
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depression data is considered to play a useful role in understanding hazards that may result from primary
system blockage or events with return periods in excess of the 100-year ARI event.

Engagement with Auckland City Council (ACC)3 in relation to the rainfall and associated flooding event of 27
January 2023 (i.e. Anniversary Weekend floods) indicated that initial data collected post-event showed there
were instances of pipe or culvert blockage that resulted in flood depression areas being ‘engaged’ with
resultant observed peak flood levels higher than might be expected based on available design event flood
modelling. ACC have indicated they are in the process of undertaking more detailed investigations to further
understand mechanisms and effects of blockages that occurred during the January 2023 floods.

Table 1 summarises to what extent flood depression data may affect properties within the HCC area (data is
expressed in property titles - i.e. where more than one title is associated with a parcel, each is counted). The
analysis presented in Table 1 is based on data supplied by the HCC GIS unit and incorporates the following
assumptions/approaches:

For titles outside of the gully hazard extent, ground levels have been calculated as the average ground
level across the associated property parcel (based on 2019 LiDAR data).

For titles within the gully hazard extent, the maximum ground level across the associated property parcel
has been used (based on 2019 LiDAR data).

0.15m freeboard was added to all flood depression levels.

Freeboard consistent within current ODP requirements has been added to levels from flood hazard

modelling (i.e. 0.5m for residential parcels and 0.3m for commercial and industrial).

The data in Table 1 is broken down into five (5) categories based on an inferred level of impact the
depression data may have on the construction of a new dwelling or building. These are defined as follows:

Minimal Impact - this has been defined where the flood depression level (plus 150mm freeboard) is no
greater than 150mm above the average existing ground levels. In this case either the flood depression will
not affect the building platform or a typical slab on ground will achieve the required freeboard.

Low Impact - where the depression level is between 0.15m and 0.5m above average ground levels. In this
case minor earthworks in addition to a slab on ground, or construction with a small undercroft area would
likely be sufficient to achieve required freeboard.

Moderate Impact - where the depression level is between 0.5m and 1.5m above average ground levels. In

this case minor earthworks in addition to a slab on ground, or construction with a small undercroft area
would likely be sufficient to achieve required freeboard.

Significant Impact - where the depression level is between 1.5m and 3.0m above average ground levels.

In this case required freeboard levels could potentially be achieved through construction of a single storey
undercroft. This would represent a significant alteration to the built form of any structure.

Severe Impact - where the depression level is greater than 3.0m above average ground levels. In this case,
achieving the required freeboard would require significant piling or construction could become
unfeasible.

3 Pers. Comms. Auckland City Council (Oct, 2023).
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Table 1 - summary of results of spatial analysis of property titles, flood depressions and flood hazard data.

Number properties | Number properties
where floor levels where floor levels
will be determined | will be determined
by flood hazard by flood depression
data.l data.l

Number of
properties not
affected by flood
hazard.!

Number of
property titles

Classification e iy e

depression data.l2

Minimal Impact.
(Existing ground
levels no less than 10,978 (17%) 8,849 2,129 3,405
0.15m lower than
depression level)

Low impact.
(Existing ground
levels between
0.15m and 0.5m less
than depression
level)

Moderate Impact.
(Existing ground
levels between 0.5m 4,990 (6%) 965 4,025 723
and 1.5m less than
depression level)

9,494 (14%) 3,548 5,946 2,504

Significant
impact.

(Existing ground
levels between 1.5m
and 3.0m less than
depression level)

274 (<0.5%) 20 254 30

Severe impact.
(Existing ground
levels more than 32 (<0.1%) 1 31 2
3.0m less than
depression level)

Total 25,768 (40%) 13,383 12,385 (19%) 6,664
1. Numbers are approximate only

2. Numbers in parenthesis represent percentage of total titles.

The analysis presented in Table 1should be considered high-level only. It is based on fairly coarse
assumptions including that the average level of a given property parcel is representative of the most likely
building envelope on that parcel, and the inferred impact on potential building construction. Only broad
trends should be interpreted from the data.

Based on the above analysis, the following observations are made:

There are a significant number of titles (or property parcels) that are overlapped to some degree by the
flood depression data — around 40% of titles/parcels.

Of the properties overlapped by the depression data, a large proportion (more than half) either have
freeboard permissible standards driven by levels from flood hazard data or are unlikely to affected by this
data (due to the depression level not being above average ground levels or unlikely to affect built form).
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Overall, the analysis indicates that the total number of titles impacted by this data in a significant way is
much lower than then total number of titles overlapped by the data. It is indicated that somewhere in the
range of 5% - 15% of city-wide titles/parcels may be impacted to an extent that would affect the required
floor level of a building as part of construction or consent.

As the flood depression data currently exists as an information layer only (i.e. a permissible rule or standard
is not specifically defined), it is understood that it is currently being used where a consent is discretionary.
Currently the Planning Guidance Unit (PGU) and Development Engineers (DEs) are using the 100-year ARI
depression layer to inform floor levels (incorporating a 150mm freeboard) based on the interpretation of
this layer representing a culvert block hazard. It is understood that the Building Unit currently require a
freeboard for all new buildings based on the depression areas that fill in a 10-year ARI volume of rainfall.
This introduces inconsistency in application of building freeboard levels between cases where freeboard is
set through the ODP or Building Act for depressions areas that do not fill in the 100-year ARI rainfall event
(approximately 10% of depression areas).

Use of the flood depression data as an information layer is supported. The flood depression data is a useful
tool for infill development to understand likely ponding levels under primary system blockage conditions,
which is required by the Regional Infrastructure Technical Specification (RITS)* without the need for more
complex modelling.

The use of depression layer based on the 100-year ARI rainfall depth is also generally supported. This layer
most closely aligns with the requirements set out for new development in the RITS. Section 4.2.3.4 of the
RITS states ‘Secondary systems shall consist of ponding areas and overland flow paths to manage excess runoff
that cater for events exceeding the capacity of the primary system and occasions when the primary drainage
system fails up to the 100 year ARI event.” The current ODP has a 150mm freeboard requirement associated
with the ‘culvert-block’ hazard layer. This is considered to be a reasonable approach to application of
freeboard to the flood depression data.

4 Regional Infrastructure Technical Specification, CoLab Solutions (2018).



2. FLOODING CONTEXT

2.1. SOURCES OF FLOODING

Properties or land within Hamilton can be affected by three potential sources of flooding:

River flooding from the Waikato River.
Flooding from local watercourses (stream flooding); and
Flooding of ephemeral drainage paths (i.e. flash flooding)

Some low-lying areas along the Waikato River are predicted to be at risk from flooding from the Waikato
River. This type of flooding is driven by long duration rainfall distributed over large areal extents (distant
from Hamilton) due to the very large size of the Waikato River catchment. Figure 4 shows the predicted
extent of Waikato River flooding in a 1% AEP flood event based on data published on the Waikato Regional
Hazards Portal (https://www.waikatoregion.govt.nz/services/regional-hazards-and-emergency-
management/regional-hazards-portal/). The limited extent of river flooding in Hamilton is due to the
presence of significant flow control (through large dams) on the River. Properties at risk of Waikato River
flooding are localised to areas immediately adjacent to the River.

Figure 4 - Waikato River 1% AEP flood extent (source: Waikato Regional Hazards Portal)


https://www.waikatoregion.govt.nz/services/regional-hazards-and-emergency-management/regional-hazards-portal/
https://www.waikatoregion.govt.nz/services/regional-hazards-and-emergency-management/regional-hazards-portal/
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Similar to river flooding, there are relatively few properties at risk from stream flooding. This is due to the
fact that most streams within Hamilton are located in highly incised gully systems. These can vary from
anywhere between 10m to 20m in depth, which means that once runoff reaches these gully systems private
properties are generally not at risk.

The key source of flooding hazard within Hamilton which results in highest community exposure to hazard
is short duration flash-flooding (i.e. generated by rainfall events of approximately Oh - 6h duration) from
local catchments which discharge into the gully systems. These local systems tend to be influenced by intense
shorter duration rainfall causing flooding along urban overland flowpaths prior to these discharging into the
gullies themselves.

Particularly in older areas, these local systems often do not have engineered secondary flowpaths to manage
overland flow. This means that once the capacity of the reticulated stormwater system is exceeded exposure
of private properties to flood hazard will occur rapidly.

2.2. RECORDED FLOODING

No long term-term stream gauging records are available for any of the local waterways within the HCC
jurisdictional area. WRC operate a streamflow gauge on the Mangaonua Stream at the culvert on Cambridge
Road, however this mostly drains rural areas south of Hamilton. As such, rainfall gauging records have been
used to infer historic flooding events. Table 2 to Table 4 summarise significant rainfall totals for three
different durations (1h, 6h and 24h) from the rainfall gauge at Ruakura. For sub-daily durations (i.e. 1h and
6h) data is available over the period 1985 - present. For daily data, the period 1907 - present was analysed.

Over the period where sub-daily records are available (approximately 40 years) the analysis below indicates
that Hamilton has generally not experience a rainfall event beyond a 40-year ARI event (over the durations
considered), and in general significant rainfall events over this period have generally not exceeded a 20-year
return period.

The intent of this analysis is to give a high-level understanding of significant rainfall events within the
broader Hamilton area. In recent years (last 5-6 years) HCC have operated an additional six (6) rainfall
gauges at locations across the City. Results from these gauging records show that significant spatial variation
can be observed across the city during any individual event. As such, it is certainly possible that areas of
Hamilton have experienced more intense rainfall that that shown in the tables below.

Table 2 - Summary of recorded rainfall events and approximate return periods (1h duration)

‘ Rainfall Depth (mm) Approximate Return Period (ARI)
1 1986 42.3 30-year to 40-year
2 2017 30.3 5-year to 10-year
3 1996 26.4 5-year
4 1997 25.0 2-year to 5-year
5 1988 24.3 2-year to 5-year




Table 3 - Summary of recorded rainfall events and approximate return periods (6h duration)

Rank Date Rainfall Depth (mm) ‘ Approximate Return Period (ARI)
1 2015 67.8 10-year to 20-year
2 2023 67.8 10-year to 20-year
3 1989 61.2 5-year to 10-year
4 2003 61.2 5-year to 10-year
5 2022 57.3 5-year to 10-year

Table 4 - Summary of recorded rainfall events and approximate return periods (24h duration)

Rank Date Rainfall Depth (mm) ‘ Approximate Return Period (ARI)
1 1925 204.7 Greater than 250-year

2 1967 147.6 100-year

3 1923 126.2 40-year

4 1920 106.4 10-year to 20-year

5 2011 105.1 10-year to 20-year

2.3. IMPACTS OF FLOODING IN HAMILTON

Table 5 summarises statistics around number of current building footprints which intersect with flooding in
a 100-year and 10-year ARI event based on current best-available data held by HCC. Only building footprints
of over 30m2 have been considered in this analysis to try to capture only those buildings likely to be
dwellings. These numbers are based on a combination of detailed and rapid flood hazard data (i.e. data of
varying accuracy), so should be considered approximate only. The results show that around 11,000 building
footprints in Hamilton are predicted to be affected by 100-year flood hazard (approximately 15% of all
properties), which falls to approximately 5,500 (7%) when the 10-year ARI event is considered. It is noted
that a property being ‘affected’ in a flood event does not indicate if a property would be damaged or if
flooding above floor level would be experienced (as actual floor levels are not known).

It is difficult to make comparisons with other cities, however a recent news article
(https://www.stuff.co.nz/business/131610062/one-in-four-auckland-mortgages-are-on-homes-in-
oneinl00year-flood-zones) indicates approximately 25% of properties are affected by 100-year flooding in
Auckland. It is not clear from the article if this refers to property parcels or buildings.

It is worth noting that while there are significant numbers of properties affected to some degree by flooding,
only a small fraction of these are potentially affected to an acute degree - indicated by property numbers
affected by 1m or more of flooding or properties affected by high flood hazard. Approximately 0.25% of
properties affected in the 100y ARI flood event are affected by 1m or more of flooding depth, which drops to
0.1% when the 10-year ARI event is considered.


https://www.stuff.co.nz/business/131610062/one-in-four-auckland-mortgages-are-on-homes-in-onein100year-flood-zones
https://www.stuff.co.nz/business/131610062/one-in-four-auckland-mortgages-are-on-homes-in-onein100year-flood-zones
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Table 5 - Property (building footprint) flooding statistics for the 100-year and 10-year ARI events (source: HCC)

Flooding Statistics?! ‘ Count?
Number of building footprints potentially 11.000
affected by flood hazard in a 100-year ARI event ’
Number of building footprints predicted to have a

flood depth of 1m or greater in a 100-year ARI 200
event

Number of building footprints potentially 5500
affected by flood hazard in a 10-year ARI event ’
Number of building footprints predicted to have a

flood depth of 1m or greater in a 10-year ARI 70

event

1. Only building footprints of over 30m? have been considered.
2. Numbers are approximate only.




3. CONSEQUENCES OF FLOODING

The intent of this section is to outline the consequences of exposure of the community and community

infrastructure to flood hazards.

3.1. FLOOD HAZARDS

Flood hazard is typically described in terms of the depth and the velocity of floodwaters - e.g. the ‘Low’,
'Medium’ and ‘High’ hazard areas in the current ODP are defined by specific depth and velocity criteria in a
100-year ARI flood event (the ODP definition of flood hazard is shown below in Figure 5). Adoption of the
100-year ARI as the basis of land use planning provisions (and development controls) is consistent with
similar jurisdictions in New Zealand (e.g. Auckland, Wellington, Tauranga, Christchurch etc) and is generally
the most common recurrence interval used in the land use planning arena.

Depth (m)

0 05 1 2 3
Velocity (m/s)

B High ¥ Medium Low

Figure 5 - Flood hazard classification, operative district plan.

Figure 6 presents a combined flood hazard classification sourced from Australian Rainfall & Runoff 2019
(AR&R 2019)5, which was developed through a combination of international literature review and
laboratory testing. This has been used as context for the discussion of consequences of flooding as it provides
more resolution around hazard limits for people, vehicles and buildings than the ODP classification. For the
purpose of land use planning, the current ODP flood hazard classification is considered adequate. The ODP
classification takes a relatively conservative position around the transition between ‘Low’ and “Medium’

5 Ball ], Babister M, Nathan R, Weeks W, Weinmann E, Retallick M, Testoni I, (Editors) Australian Rainfall and
Runoff: A Guide to Flood Estimation, © Commonwealth of Australia (Geoscience Australia), 2019.
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hazard (when compared to the AR&R 2019 classifications). This is considered to be a precautionary
approach and appropriate for the intended use. Further discussion is provided in the sections that follow.

5.0

4.5 { H6 - unsafe for vehicles and people,
All building types considered vulnerable to failure

4.0
3.5
3.0
H5 - unsafe for vehicles
- and people. All buildings
E vulnerable to structural damage.
£ 25 Some less robust building types
[ vulnerable to failure.
a
a
2.0
H4 - unsafe
1.5 for people

and vehicles

1.0 1 H3 - unsafe
for vehicles,
children and
the elderly
0.5
H2 - unsafe for small vehicles

H1 - generally safe
0.0 for people, vehicles and buildings
0.0 1.0 2.0 3.0 4.0 5.0

Velocity (m/s)

Figure 6 - AR&R 2019 combined flood hazard classification.

3.1.1. Risk to People

The most serious consequence of flooding is the risk of fatality to individuals who may interact with
hazardous flood situations. Humans are particularly vulnerable to drowning in floods. Other causes of
fatalities include flood induced stress (potentially leading to cardiac failure), electrocution and problems
resulting from a lack of essential medicines. In recent years, a high proportion of flood-related deaths in
Australia have occurred on flooded roadsé. Fatalities also result from people being swept away while
crossing rivers, stormwater channels, overland flow paths or other flooded areas.

Floods can result in hospital admission spikes due to hypothermia, fractures, lacerations, dyspnoea
(breathlessness), and joint and limb pain. Flood events also have public health implications, through effects
on wastewater disposal systems, drinking water supplies and food outlets. Flood-related health concerns
such as mosquito-borne illnesses, and exposure to moulds, toxins and contaminants, may be felt for some
time after an event.

Comparing the more general flood hazard classifications given in Figure 6 to those adopted in ODP, the
following observations around hazards to people can be made:

6 Australian Disaster Resilience Handbook 7 Managing the Floodplain: A Guide to Best Practice in Flood Risk
Management in Australia (AIDR 2017).
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The ‘Low’ flood hazard criteria aligns with conditions that are expected to be generally safe for (most)
people. No data is available for very young children or the elderly, and it should be assumed that these
vulnerable groups could be at risk from any level of flooding.

The ‘Medium’ flood hazard criteria aligns with conditions that are expected to be unsafe for children and
the elderly for most velocity and depth combinations. At higher depths and velocities the ‘Medium’ flood
hazard classification would be unsafe for all people.

The ‘High' flood hazard criteria aligns with conditions that are expected to be unsafe for all people.

3.1.2. Risk to Buildings

Contemporary houses are not generally designed to be flooded above floor level. Their exposure to flooding
is generally managed by setting minimum floor levels to limit the frequency of flooding, but does not remove
the risk from larger floods. Flooding can result in significant damage to the contents, fabric and structure of
buildings - and, in severe cases - loss of the structure itself. The scale of impact is influenced by the depth of
flooding above the ground and floor level, the velocity of flow, and the design of the house. For example,
contemporary houses are predominantly constructed from either brick veneer or double brick. Both rely on
an internal load-bearing wall constructed of either a timber, light-gauge steel frame or another brick wall to
support the roof structure. Brick walls may fail due to brickwork cracking, wall(s) bowing, external brick
wall(s) collapsing, and the frame snapping or bending due to the following forces exerted on buildings:

hydrostatic forces associated with pressures of still water, which increase with depth.

hydrodynamic forces associated with the energy of moving water.

impact forces associated with floating debris moved by water. Wave action produced by wind, boats or
motor vehicles can add to loadings.

Figure 6 shows that for slow-moving water (velocities of less than 0.5m/s) flood depths need to exceed 2m
for risk of structural damage or failure to occur. This reduces to 0.5m once flow velocities reach 2m/s.

When considering the ODP flood hazard classifications, buildings are not expected to be at risk of structural
failure in either the ‘Low’ or “Medium’ classification. It is noted that this specifically relates to building
structural failure. Flood depths in ‘Low’ hazard can reach 0.5m and 1.0m in ‘Medium’ flood hazard. In both
cases, depths exceed that of a typical slab foundation and could be expected to cause significant flood
damages to property within a building if this were to occur.

3.1.3. Risk to Vehicles

The two recognised hydrodynamic mechanisms by which stability of vehicles is lost
include buoyancy or floating and friction instability or sliding instability. Briefly, vehicle floating instability
occurs when the upward buoyancy force exceeds the downward force exerted by the vehicle mass. This
instability is dominant in low velocity, high depth flows. Frictional or sliding instability occurs when the
horizontal force exerted on one or more car panels is greater than the vertical restoring force, which is
dependent on the vehicle mass, buoyancy and the friction between the car tyres and road surface.



Floating

Figure 7 - Modes of vehicle instability (Source: AR&R 20197).

As can be seen from Figure 6, risks to vehicles begin at relatively low flood depths. Small vehicles can begin
floating at still water flood depths of 0.3m and sliding will begin at 0.1m in higher velocity flows. In terms
of ODP flood hazard classifications, small vehicles will be begin to be unsafe within the ‘Low’ flood hazard
classification.

3.1.4. Risk to Infrastructure

Floods can result in damage, disruption and loss of infrastructure, which can delay community recovery.
These impacts can include:

interference to community infrastructure, such as power, sewerage, water and communication, due to
damage to the supply source, treatment facilities or distribution infrastructure.

damage to roads and other transport infrastructure, such as rail lines and airports.

damage to flood mitigation infrastructure, including levees, spillways and associated structures; failure of
these structures may exacerbate flood impacts.

damage to dams, which can significantly increase the negative consequences of floods; therefore, the
management and monitoring of dams by owners considers flood impacts and the consequences of dam
failure.

damage to, or loss of, waterway infrastructure, such as bridges or culverts.

3.2. ENVIRONMENTAL EFFECTS

In natural systems, floods play an important role in maintaining key ecosystem functions and biodiversity.
They link the river with the land surrounding it, recharge groundwater systems, fill wetlands, increase the
connectivity between aquatic habitats, and move both sediment and nutrients around the landscape, and
into the marine environment. However, flooding can also have detrimental effects on the environment -
particularly in urbanised floodplains. Typical environmental effects can be:

7 Ball ], Babister M, Nathan R, Weeks W, Weinmann E, Retallick M, Testoni I, (Editors) Australian Rainfall and
Runoff: A Guide to Flood Estimation, © Commonwealth of Australia (Geoscience Australia), 2019.
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Mobilization of hazardous materials (chemicals etc) that have been stored in flood prone areas. In
particular materials stored in outdoor areas.

Excessive erosion to natural waterways. While stream erosion can be a natural waterway process during
flood events, urban waterways are often cleared of native riparian vegetation which is then supplanted by
weed species which often do not have adequate root structure to stabilize banks. Erosion caused through
flooding can then pose a risk to infrastructure in proximity to the watercourse or leave areas that will then
be far more susceptible to further erosion from ‘normal’ flows.

Destruction of aquatic habitat can occur through either erosion (as described above) or mobilisation of

sediment.



4. EFFECTS OF DEVELOPMENT

The following sections deal with the potential impacts (or effects) that land development can have on flood
hazards or flooding behaviour. The intent is to provide a basis for understanding why it is important to assess
and manage the effects of land development in the context of flooding.

Effects of land development on flooding behaviour has been described here in terms of two concepts, these
are:

Loss of floodplain storage (storage effects)
Altering flow characteristics (conveyance effects)

The current Operative District Plan (ODP) recognises these effects through use of the terminology
‘displacement’ and ‘diversion’. Displacement can be considered analogous to storage effects, with
conveyance effects generally consistent with diversion.

4.1. LOSS OF FLOODPLAIN STORAGE

Earthworks associated with land development can result in loss of floodplain storage where material is
imported onto a site or where earthworks design results in increased amounts of fill at elevations below the
maximum design flood level. Decreasing the amount of floodplain storage available in a given flood event
will cause an increase in peak flood levels.

Where a development is large and involves significant quantities of earthworks, the effects of loss of
floodplain storage can be relatively easily quantified through use of appropriate hydraulic modelling tools.
However in the case of urban infill, more commonly a development will only occupy a relatively small portion
of the overall floodplain or flood storage available in an area.

To better understand how these cumulative impacts may present in a Hamilton context, a high-level
quantitative assessment using the Kirikiriroa Catchment flood model (CES, 2022) was undertaken.

This assessment was based on removing various percentages of overall flood storage in an area of the
catchment currently affected by flood hazards. Three separate scenarios were considered in the flood
model; reductions in overall floodplain storage volumes of 10%, 25% and 50%. Reductions in floodplain
storage were achieved by applying a Storage Reduction Factor (SRF) which reduces flood model cell
storage at all elevations by a user-input percentage.

Another assessment was undertaken based on removing all storage from areas classified as ‘low hazard’
but leaving storage within medium or high flood hazard classifications unchanged.

Both assessments were limited to an area focus on the suburb of Enderely in eastern Hamilton (part of the
Kirikiriroa catchment). This area is shown in Figure 8.



Figure 8 - Area of assessment for modelling scenarios.

A summary of the results of the three partial storage removal scenarios is presented in Figure 9.
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Figure 9 - Results of high-level filling assessment (mapped results are from 50% loss of floodplain storage scenario, selected
results from other scenarios also shown for comparison).

As can be seen from Figure 9, peak increases in peak flood levels due to loss of floodplain storage range from
about 60mm in the 10% scenario to more than 300mm in the 50% scenario. Impacts are also observed both
upstream and downstream of the area where storage has been reduced, which shows how impacts can be
translated significant distances along flow paths due to altered flood characteristics. In all scenarios the
effects are considered significant, showing that even small losses in overall floodplain storage can cause

significant cumulative effects.
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Figure 10 shows results of the assessment where only flood storage low hazards areas were removed from

the assessment area.

Legend:

[] Storage Reduction Area
Increase in Peak Flood Level
(Filling of Low Hazard Areas)
[ Less than 0.02m
[710.02m - 0.10m

[ 0.10m - 0.15m

I 0.15m - 0.30m

Il More than 0.3m

[ Increase in Extent

Figure 10 - Results of high-level filling assessment based on removal of storage from low hazard zones within the assessment
area (shown in blue).

The results in Figure 10 show peak flood level increases of 20mm - 300mm across much of the assessment
area. This demonstrates that even loss of storage in low hazard zones can cause significant cumulative effects

over large areas.
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The analysis presented above clearly shows that the effects of loss of floodplain storage requires mitigation
as even relatively small losses in overall floodplain storage can result in significant increases in peak flood

levels.

An approach to manage or mitigate the effects of loss of floodplain storage is through compensatory
earthworks. Compensatory earthworks allow for cut and fill to occur to increase the area of a site above peak
flood levels. Where possible, compensatory earthworks should be balanced at incremental levels, within a
flood hazard area to achieve a nil impact on the hydraulic characteristics of the waterway or floodway. Any
earthworks are required to be free draining. Figure 11 shows an idealised cross-section of an area of
compensatory earthworks.

waterway corridor

Cut/fill areas

property boundary
NN \

—————— - ——————- — 1% AEP fiood level
EL3

proposed fill = ; —— = —IREFF A S —L EL1
X y
- * Low Earthwork Limit

pfoposed surface

original ground surface proposed excavation

Figure 11 - Idealised cross-section showing compensatory earthworks (areas indicated by lowercase letters have equivalent
volumes)s.

The current ODP has the following provisions relating to earthwork ancillary to a permitted activity within
a flood hazard area:

Raise natural ground level,
Impede flood flows,
Increase the adverse effects of flooding at the subject site, or

Results in flood waters being diverted or displaced onto any other site to any greater degree.

Much of the intent of compensatory earthworks is achieved through the current ODP provisions, however
the compensatory earthworks approach offers the following advantages:

Allowing changes to natural ground levels means that sites can be reconfigured to maximise hazard free
land area.

8 Brisbane City Council City Plan 2014, Planning Scheme Policy SC6.7.


https://hamilton.isoplan.co.nz/eplan/rules/0/43/0/0/0/72
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Ensuring that areas that have been excavated to offset loss of flood storage are free-draining limits any
excavation below ground level which does not contribute to overall flood storage.

Another key challenge in mitigating the effects of the loss of floodplain storage is the incremental nature of
these effects. While Figure 9 shows the cumulative impacts from filling across the floodplain as a whole, any
given infill development site within this area is likely to represent only a fraction of the entire floodplain and
the effects of filling will likely be small. It may be useful to provide more clear recognition of the potential
cumulative impacts of filling associated with development.

4.2. ALTERING FLOW CHARACTERISTICS

Land development can also cause flooding effects through altering the existing flow characteristics of a site
or area - i.e. alteration of conveyance properties. In terms of the language used in the current ODP
conveyance effects can be equated to diversion. Generally, the mechanisms by which development can
exacerbate flood hazards through altering flow characteristics as follows:

Where an existing flowpath is completely blocked and flows are diverted along a new flowpath. This can
be where all flows are diverted, or either of the primary or secondary component of the flow is diverted.
Examples of this are:
e Where a flowpath is piped and a secondary flowpath is not provided for, causing either ponding or
flow to be diverted along a new route.
e Where earthworks (such as a building pad) are constructed within an existing overland flowpath
that fully or partially block the flowpath, causing ponding or diversion of flow.
Where the alignment of a flowpath remains unchanged, however the capacity is altered through
development. An example of this is construction of a culvert on an existing flowpath which then creates a
‘backwater’ effect which impacts properties upstream.

The actual effects that altering existing flow characteristics will vary greatly depending on the flow volumes,
velocities and the degree to which a particular flowpath is altered. Typically, potential effects arising from
diverting flows are more straight-forward to manage than those arising from loss of flood storage. This is
due to the fact that these effects tend not to be incremental or cumulative in nature - i.e. these effects can
typically be quantified by undertaking a suitable level of assessment.

To highlight an example of potential impacts of altering or diverting flood flows, an assessment was carried
out in which two (2) residential lots were filled within the same assessment area used to investigate impacts
of flood storage effects. Similarly to the flood storage assessment, the 100-year ARI event was used as the
basis of assessment. Both chosen lots are predicted to be subject to low hazard only. Figure 12 shows the
locations of the lots that were filled for the assessment and the overall results of the modelling scenario.
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Figure 12 - Results of high-level assessment of blockage of flowpaths.

Based on the results shown in Figure 12 the effects of filling of single residential lots can potentially affect
multiple surrounding properties, even when only initially affected by low hazard. Impacts from the eastern
site extend 60m - 80m upstream, with peak increases of up to 180mm. Impacts from the western site extend
30m - 50m upstream, with peak increases of up to 30mm.

The results of the above analysis show that effects of diversion of flood flows can be significant, even when
considering a single site. Due to this, assessment these effects are typically more straight-forward to assess
in a consenting process as effects are not necessarily cumulative in nature. Some challenges exit in relation
to ensuring that supporting assessments are of sufficient robustness to ensure that the requirements of the
permissible standards are being met adequately (this is discussed further in Section 4.4).



4.3. ISOLATION IN A FLOOD EVENT

[solation occurs when a property or group of properties become cutoff from evacuation routes as
floodwaters rise; an example of this is shown in Figure 13. Flood isolation can result in either an area being
cut-off and partially inundation or area being completely submerged. Key risks involved in isolation during
a flood event are:

Requirements for evacuation may not be evident at the beginning of a flood event.

Where a rainfall event exceeds that for which buildings/dwellings have been designed for (e.g. the 100-
year event) then isolated areas become significant hazards.

If evacuation is required during an event, isolated properties can present a significant challenge to
emergency management personnel.

Where an isolated may only be partially inundated, this may still leave people without shelter or access to
medical facilities.

PMF Flood Lewvel

1% AEP Flood Level

Figure 13 - example of isolation in a flood event

The current ODP recognises the risks associated with isolation through the objectives and policies (refer
Policy 22.2.1k), though no permissible standards are set around impacts on ability to evacuate.

[solation in a flood event is not considered to be a key risk associated with flooding in Hamilton given the
typical flash-flooding nature of hazards within the City. This would suggest any isolation may be of relatively
short-duration.

4.4. ASSESSMENT OF FLOODING EFFECTS

The current ODP allows for most forms of development to be permissible within the low flood hazard zone
(refer to Rule 22.3). This requires complying with the permissible standards within the current ODP. This
requires that flooding not be diverted or displaced on to other land to any greater degree (Rules 22.51,
22.52). Where works associated with development do overlap with flooded areas, understanding hydraulic
impacts can be complex. To be able to adequately understand flood diversion and displacement effects, a
relatively detailed level of technical assessment can be required.
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This complexity in the assessment required to quantify flooding effects creates some level of risk for
assessing permissible development within flood hazard areas. For low flood hazard areas effectively all land
uses are permissible. Where a resource consent is not required for a particular development activity, it falls
to planning or building consent officers to understand if a proposed design (through the supporting
documentation) will adequately mitigate any potential diversion or displacement effects and relies on the
adequacy of the assessment of the design engineer. Technical documentation supporting assessment of flood
impacts (diversion & displacement) can be complex, which presents some risk to the assessment process.



5. MANAGEMENT RESPONSES

The following sections broadly outlines the various approaches to management of flood hazards or risks.
Effective management of flood risk requires an integrated approach combining all management responses.

5.1. LANDUSE PLANING PROVISIONS

Land-use planning measures informed by a good understanding of flood behaviour provide the most
effective means to address future flood risk. The earlier flood risk is considered in the planning process, the
more effectively flood risk can be addressed. For example, considering the full range of flood risk in zonings
can encourage development in locations where it is compatible with flood function and flood hazard, and
where emergency response arrangements are sustainable.

Land-use planning activities often involve striking a balance between competing objectives. The
management of flood risk is just one of these objectives. However, it is important to understand that it can
be impossible, impractical or very expensive to rectify a decision to place development in a location where
the flood risk is unacceptable or the development’s impact on flood behaviour significant. The initial decision
to allow intensification of development, and the type of development to permit in specific locations, needs
to be an informed one that considers the implications for emergency management and the risk to the
community.

While land use planning approaches can be very effective in managing flood hazards for new development,
this approach has more limited benefit for existing development within Hamilton. Engineering standards
and strategic planning direction have changed over time, which has resulted in older areas of the City having
a higher exposure to potential flood hazards than newer development areas. Planning controls can assist in
reducing exposure to flood hazard over time (through redevelopment) but is limited in terms of reducing
the hazard itself.

The current HCC ODP includes provisions for the management of flood hazards for new development, which
are contained within Chapter 22 (Natural Hazards). The approach adopted in the ODP to management of
flood hazards can generally be described as a risk-based approach as the standards applied to different land
uses or types of development vary with the level of potential flood hazard - i.e. land uses (or development)
that is less vulnerable to flood hazards are generally more permissible, whereas land uses that are more
sensitive to flood hazards are less permissible. This consistent with what could be considered good practice.

A detailed review of the ODP has not been undertaken as part of this scope or work, however the following
observations are made:

The Low Hazard area is generally excluded from those areas that are sought to be avoided for new
development in the ODP policies. While risks in this area are considered low, this is not ‘nil’. Increase in
population within this area will lead to an overall increase in risk to the community.

There could be benefit in recognising the incremental and cumulative nature of flooding impacts. Often an
individual development site is relatively small in area in relation to the overall flood affected area. This
can mean that impacts of an individual are small. Section 4.1 shows that these changes applied over broad
areas can result in appreciable increases in flood levels.
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In some cases, new structures within low hazard zones are excluded from permissible standards (refer
rules 22.5.5 & 22.5.6). As per the example given in Section 4.2, obstructing flow within the low hazard zone
(atalot scale) can have appreciable impacts on surrounding land.

5.2. STRATEGIC INFRASTRUCTURE (STRUCTURAL MITIGATION)

Strategic infrastructure planning (and implementation) can be powerful tool in management or mitigation
of flood risk for both future and existing development. This is often referred to as structural mitigation
measures.

For greenfield (future) developmentareas, strategic infrastructure planning works hand in hand with land
use planning provisions and engineering standards to manage flood risks for new development. Realizing
particular land use outcomes will often be contingent on implementation of strategic level flooding or
stormwater infrastructure such as detention basins, levees or overland flow corridors.

For brownfield (existing) development areas, implementation of strategic infrastructure/structural
mitigation can be used to alter (reduce) residual flood risks in existing urban areas. This then means both
areduction in overall community exposure to flood risk, but also creates additional areas within the urban
environment that may be appropriate for re-development.

In Hamilton City, strategic infrastructure for greenfield areas is delivered through the Long-Term Plan (LTP)
and 30-year infrastructure plan - where this involves council delivered infrastructure or contributions to

developer-led infrastructure.

In brownfield areas, the planning and implementation of strategic level infrastructure presents significant
challenges. Large-scale structural mitigation measures are often complex; they can require large amounts of
land, multiple stakeholders and/or require works within the public realm. This scale of works is typically
not achievable by infill development as this will generally not be of the scale that can fund the interventions
required to upgrade primary and secondary drainage systems.

Development of funded capital programme(s) for upgrading primary and secondary systems is likely to be
important for achieving the urban densities sought by the National Policy Statement for Urban Development
(NPS-UD), and HCC’s Plan Change 12. Without this development consistent with ODP provisions and relevant
engineering standards will not be possible for significant parts of the existing urban area due to existing
flood hazard or capacity constraints.

5.3. ENGINEERING STANDARDS

Engineering standards provide direction on achieving the broader performance standards set out in the
district plan for stormwater or flood mitigation infrastructure. Engineering standards support the
realization of the intent of land use planning provisions through specifying sizing and design processes for
infrastructure (e.g. primary and secondary conveyance systems) that mitigate risks to the extent expected
by the ODP.

The key engineering standard document in the Waikato Region is the Regional Infrastructure Technical
Specification (RITS). The RITS document is developed and updated independently of the HCC ODP. The scope
of the current technical work does not extend to a full review of the technical requirements of the RITS (as
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the intent is to support an ODP change), however the following general observations on management of
flooding natural hazards is made:

The RITS document generally indicates that attenuation to 80% of pre-development peak flows will
mitigate all potential increases in flood hazard to downstream properties. While this may be true in many
cases, where downstream hazard is sensitive to flood volumes attenuation may have little to no benefit.
More definitive guidance around assessment & potential management of events beyond the 100-year ARI
event would be more consistent with current best practice. The RITS document provides some direction
in this respect in terms of requiring secondary flowpaths to be functional under a primary system
blockage/failure scenario. However, additional direction around assessment of events larger than the
100-year ARI event would also be useful to allow understanding of residual risks associated with
development.

The RITS allows for conveyance of secondary flows within roading corridors. While this is generally
consistent with standard practice, no limits are placed on the contributing catchment areas allowed to
drain to roading corridors. Draining large catchment areas to roading corridors increases the potential
exposure of the community to hazards, and consideration should be given to limiting catchment areas
allowed to drain to roading corridors.

5.4. BUILDING CONTROLS

Building controls typically refer to those structural standards that are required to be adhered to at time of
building a structure (such as a house or other building). Building controls are not stand-alone solutions to
mitigating flood risk, they need to be used in conjunction with strategic land-use planning, flood mitigation
measures and emergency management planning. Building controls are important to reduce damage to
buildings and their contents, and to ensure the building does not collapse in events up to the structure’s
design flood event.

Building controls are governed by national legislation - i.e. the Building Act & Code (2004). As such, these
fall outside the scope or purview of the proposed plan change and comment has been made on
appropriateness of Building Act provisions (other than freeboard discussion below).

A key building control is the application of freeboard (i.e. the required floor level about a defined flood level).
Building freeboard is specified both within the ODP and the Building Act. The ODP defines freeboard to the
underside of slab or joist, and the Building Act defines it finished floor level. In the ODP definition freeboard
is measured relative to multiple levels depending on the building construction type. This can result in very
conservative freeboard levels being applied (e.g. 500mm plus slab thickness) and potential confusion when
non-typical building methods are applied.

5.5. EMERGENCY MANAGEMENT RESPONSES

Emergency management responses are a mitigation tool to manage residual flood risks - either residual risks
associated with historic development or risks associated with events larger than the 100-year ARI event.

Assessment of current emergency response is not part of the current scope of works, however some
comment has been made on the challenges associated with emergency management response in Hamilton.
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As discussed in Section 2.1, Hamilton City is likely to be primarily at risk from short duration or flash
flooding. The ability to provide warning to people likely to be affected by flash flooding is generally limited,
and dependent on the forecast products that can be sourced from national weather services. Due to the
limited warning time available, it is unlikely that large-scale evacuations of the floodplain will be successful
since the time required to complete evacuations in most cases will be greater than the time available. As a
consequence of the limited ability to evacuate people, there can be an increased demand for flood rescue in
flash flood areas. Limited lead times also restrict the ability for evacuation centres to be established in a
timely manner. For the same reason, the ability to protect property in areas susceptible to flash flooding is
likely to be limited. At-risk homes, businesses and essential services at risk should be encouraged through
community education programs to be flood resilient and to develop their own means to minimise flood
damage potential. However, unless flash flooding causes damage to roads and bridges it is unlikely that
isolation requiring resupply will be necessary. In cases where damage to property and infrastructure has
been severe it may be necessary to conduct evacuations once floodwaters have receded.



6. SUMMARY

Hamilton City Council (HCC) is in the process of developing a plan change (Plan Change 14) to better manage
actual and potential flood hazards arising from the greater levels of infill and redevelopment required by the
National Policy Statement on Urban Development (NPS-UD)) and the Resource Management (Enabling
Housing Supply and other Matters) Amendment Act 2021.

The purpose of this report is to:

Review the current datasets relating to flooding and flood hazards, and their current uses.
Provide context around the types of flood hazard likely to be present in Hamilton, and the potential effects
on people, property and the environment.

Provide recommendations around good practice in relation to flood hazard management.
A summary of key reporting points is as follows:

HCC hold three (3) different datasets that relate to flood hazards, these are;

e Detailed flood hazard (hydraulic) modelling - based on HCC’s standard modelling methodology &

best available data sources.
e OLFP data - generated through GIS methodologies based on LiDAR terrain data.
e Flood depression data - generated through a combination of rainfall runoff calculations and GIS
methodologies.

A gap currently exists where new data is developed and published by Council but cannot be used to
determine the activity status of a development as part of the RMA/ODP consenting process. It would be
beneficial if the most up-to-date flood hazard data could be used for all consents.
The flood depression data is currently not recognised by the ODP, and there is some differences in the way
the data is applied by various units within HCC.
Flooding hazards within the Hamilton City area generally arise from flooding of urban overland flowpaths,
or stream flooding. Available information suggests that river flooding effects only a relatively small
number of properties due to existing flow control (dam) structures along the Waikato River.
Approximately 11,000 building footprints above 30m? are intersected by flood hazard data (based on
available detailed flood modelling data), which represents around 15% of total buildings. Around 200
have a flood depth of 1m or greater. This does not indicate these buildings are necessarily impacted above
floor level, as floor levels are not known.
Analysis of available rainfall records at the Ruakura rainfall gauging station indicate that in the last 50
years’ this location has not recorded a rainfall event in excess of a 30-year to 40-year return period event.
The last 100-year ARI rainfall event recorded was in 1967 (24h duration).
A high-level flood modelling exercise has demonstrated that both loss of floodplain storage and diversion
of flows are import effects that should be continued to be managed & mitigated. Mitigation of loss of
floodplain storage may be improved through adoption of concept of compensatory earthworks.
Effective management of flood hazards requires an integrated response incorporating risk-based land use
planning provisions, relevant engineering standards, building standards, structural mitigation measures
and emergency management responses.



	PC14 Appendix 04 Technical Report Flooding Cover.pdf
	PC14 Appendix 04 Technical Report CES

