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Disclaimer 
This internal series report has been prepared for the use of Waikato Regional Council as a 
reference document and as such does not constitute Council’s policy.  
 
Council requests that if excerpts or inferences are drawn from this document for further use by 
individuals or organisations, due care should be taken to ensure that the appropriate context 
has been preserved, and is accurately reflected and referenced in any subsequent spoken or 
written communication. 
 
While Waikato Regional Council has exercised all reasonable skill and care in controlling the 
contents of this report, Council accepts no liability in contract, tort or otherwise, for any loss, 
damage, injury or expense (whether direct, indirect or consequential) arising out of the provision 
of this information or its use by you or any other party. 
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1 Introduction 
Environment Waikato (EW) assessed the qualitative risks that exist in the Otorohanga 
District due to a range of natural hazards (refer to Document 1423545). This 
assessment, which considered the seriousness, manageability, urgency and relevance 
of the risk to growth, identified river flooding as a priority natural hazard for the 
Otorohanga District. 
 
This report builds on this risk assessment by focusing on river flooding in the 
Otorohanga District, including: 
 
·  The identification and interpretation of information that may assist in describing the 

nature and extent of river flooding. 
 
·  The incorporation of this information into the Otorohanga District Plan to support 

the management of river flood risks in the Otorohanga District. 
 
This report has been prepared by the EW Regional Hazard and Emergency 
Management programme for staff at Otorohanga District Council in support of the 
review of the Otorohanga District Plan. If this report is required outside of this context, 
approval should be sought from EW. 
 

2 Disclaimers 

2.1 General 
The preparation and provision of the information has been made in good faith from a 
number of sources. While all due care has been taken, the Waikato Regional Council 
(Environment Waikato) does not give any warranty in regard to the availability, 
accuracy, completeness, currency or reliability of the information. 

 

2.2 Organisational context 
This report has been prepared by the EW River and Catchment Services Group and 
therefore does not constitute the approval from EW in relation to the review of the 
Otorohanga District Plan. In order to discuss such an approval, the following contacts 
should be made: 
 
·  In relation to any regulatory requirements such as those required by the Waikato 

Regional Plan, the EW Resource Use Group should be contacted. 
 
·  In relation to obtaining a comment or submission on behalf of Environment 

Waikato, the EW Policy Group should be contacted. 
 
During the consultation process that is associated with the review of the Otorohanga 
District Plan, the EW River and Catchment Services Group may have the opportunity to 
submit or provide advice. This report is therefore an initial consideration of the river 
flood risk management issues that are relevant to the proposal and may be subject to 
further submission or advice. 
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2.3 Limitations of this report 
It is important that the limitations of this river flood hazard assessment are understood. 
These limitations are: 
 
·  The presence of a river flood hazard zone does not guarantee the existence of 

such a hazard, nor does the lack of information preclude the existence of a hazard 
or risk. 

 
·  Environment Waikato, while providing the information in good faith, accepts no 

responsibility for any loss, damage, injury, or loss in value of any person, property, 
service or otherwise resulting from river flood hazards or knowledge of river flood 
hazards in the Waikato Region. 

 
·  This river flood hazard report is based on the existing condition of catchments in 

the Otorohanga District. Any significant change to this condition (e.g. land use 
changes, deforestation and the intensification of development) may affect the river 
flood hazard. Where significant changes do occur, this river flood hazard 
assessment should be reviewed. 

 
·  This river flood hazard assessment is based on the existing channel geometry and 

floodplain topography. However, this excludes existing and future obstructions such 
as fences, trees and buildings. These obstructions may cause localised changes to 
the flood extent, depth and/or speed. 

 
·  This river flood hazard assessment is only relevant to flood events in the waterways 

that are stated. Other sources of flooding (e.g. other waterways, localised ponding, 
stormwater infrastructure and coastal flooding) are not included and may need to 
be considered. 

 
·  Any design flood level recommendations contained in this report do not represent 

the maximum possible flood level. During extreme river and/or tidal flood events, 
these levels may be exceeded. 

 
·  This river flood hazard information does not include instances where large debris 

blockages and flows occur. 
 

3 River hazards and risk 
It is important to preface this assessment with a brief definition of hazard and risk 
terminology, which is as follows: 
 
·  NATURAL HAZARD: The identification of a natural hazard event that is expected to 

occur (e.g. the definition and mapping of a flood event with a 1 % AEP). 
 
·  LIKELIHOOD: A statistical measure of how often the natural hazard event is 

expected to occur (e.g. a 1 % AEP flood event has a 1 % chance of occurring 
during any one year and a 65 % chance of occurring over a 100 year period). 

 
·  CONSEQUENCE: The expected impact of the natural hazard event (e.g. personal 

injury and property damage). 
 
·  RISK: A measure of the threat posed by the identified natural hazard, which is 

generally defined as the likelihood of the event occurring, multiplied by the 
consequences of that event. 
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·  RISK MANAGEMENT: The identification, treatment and monitoring of the identified 
risk. 

 
·  NATURAL HAZARD EVENT: The occurrence of the identified natural hazard (e.g. 

a river flood event). 
 
This assessment identifies the river flood hazard that affects the Otorohanga District, 
identifies factors that can increase the risk associated with this hazards, and suggests 
management strategies centred around the land-use and subdivision regulation. 
 

4 River flood hazard information 
EW holds a range of information that will assist with describing the river flood risk in the 
Otorohanga District. This information is discussed in detail in the following sections. 
 

4.1 Broad scale flood hazard maps 
EW holds broad scale river flood hazard maps for the Waikato Region. These maps 
provide an overview of the flood hazards associated with many river systems and may 
be useful for identifying potential flooding issues that require further investigation and 
information. 
 
When using this broad scale information, it is important to understand the associated 
limitations: 
 
·  The nature of the information (including the accuracy and completeness) makes it 

unsuitable for determining detailed river flood hazard information for a specific site 
(e.g. extent of inundation or design flood levels). 

 
·  The information does not consistently represent a particular design flood event (e.g. 

an event with a 1 % AEP). 
 
·  The information does not cover all waterways in the Waikato Region, therefore the 

presence of a flood hazard zone does not guarantee the existence of such a 
hazard, nor does the lack of information preclude the existence of a hazard or risk. 

 
·  The information is not suitable for land-use planning processes, other than 

identifying potential flooding issues that may require further discussion and 
investigation. 

 
·  The information does not replace detailed river flood hazard information.  
 
With regard to the Otorohanga District, this broad scale information identified river flood 
hazard zones on the Waipa River as well as several major tributaries (refer to Figure 
1). 
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Figure 1: Broad scale flood hazard map for the Otorohanga District 

 
 

4.2 Flood event observations 
EW captures a range of information during river flood events. Of particular importance 
for this assessment is the aerial ortho-photography that shows the extent of inundation 
during the 1958 and 2004 events (refer to Figure 2). Both of these events were large, 
therefore this photography is potentially useful for determining the extent of river 
flooding with accuracy that is more appropriate for determining the impact of river 
flooding on a particular site (i.e. an improvement on the broad scale information that is 
discussed in Section 4.1). This information is also particularly valuation given that flood 
affected land can be directly identified, as opposed to the interpretation that is required 
with oblique photography. 
 

Figure 2:  Aerial ortho-photography during previous flood events 

          
 
With regard to the Otorohanga District, the extent of this photography is limited to the 
Waipa River and several major tributaries. Also, the 1958 imagery is limited to the 
Otorohanga urban area and surrounds (refer to Figure 3). 
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Figure 3: Extent of aerial-ortho photography across the Otorohanga District 

          
 

4.3 Detailed topographic information 
EW holds detailed and highly accurate (± 150 mm vertically) topographic information 
that was captured using the LiDAR surveying technique during the summer of 
2007/2008 (refer to Figure 4). This information helps to validate the extent of river 
flooding, along with providing a basis for detailed hydraulic modelling. Detailed 
topographic information also helps to identify land that is behind stopbanks but below 
the design flood level (i.e. residual risk, which is discussed further in Section 6.6). 
 

Figure 4: Detailed topography across the Waipa River floodplain 

 
 
This detailed topographic information covers the major floodplains in the Otorohanga 
District, including land surrounding the Kawhia and Aotea Harbours (refer to Figure 5). 
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Figure 5: Extent of detailed topographic information for Otorohanga District 

 
 

4.4 Stopbank geometries 
Accurate surveys have been completed for the stopbanks that protect the Otorohanga 
Township from river flooding due to the Waipa River (refer to Figure 6). This 
information can be used to accurately map the extent of flooding where stopbanks are 
present, along with providing a demarcation between a river flood hazard and areas of 
residual flood risk (refer to Section 6.6). 
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Figure 6: Stopbanks around the Otorohanga urban area 

 
 

4.5 Design flood levels 
Design flood level information is available for the stopbanks that protect the 
Otorohanga Township from river flooding due to the Waipa River. This information can 
help to identify land that is below the design flood level and therefore susceptible to 
inundation if the stopbanks either fail or are overtopped. 
 

5 Strategic planning 
In recent years there have been several flood events in New Zealand and around the 
world that have had a significant impact on people and property. The impact that 
continues to be sustained by our communities has led to an increase in strategic 
planning around river flood risk at a Regional, National and International level. As a 
result, several strategic projects have been initiated, including: 
 
·  Regional River Flood Risk Management Strategy (Environment Waikato). 
 
·  New Zealand Standard for Managing Flood Risk (Standards New Zealand)  
 
·  National Policy Statement on Managing Flood risk (Ministry for the Environment) 
 
These projects have identified several issues that are critical to the management of the 
risk due to river flood hazards, including: 
 
·  The recognition and protection of the natural processes that are associated with 

river systems. 
 
·  Support for hazard avoidance as the most sustainable and effective flood risk 

management strategy. 
 
·  Management of the residual flood risks that affect land that is subject to risk 

treatment (e.g. stopbanks and minimum floor level requirements). 

Stopbanks 

N 



Page 8 Doc # 1423073 

 
·  The need to consider a long-term planning horizon and the incorporation of 

foreseeable changes to the environment over that period (e.g. land-use and climate 
change). 

 
The incorporation of these issues into the management of river flood risks in the 
Otorohanga District will help the ODC to pre-empt the changing direction of river flood 
risk management in New Zealand. 
 

6 Otorohanga District Plan review 

6.1 Introduction 
Land-use and subdivision on land that is affected by inundation and other river 
processes (e.g. river bank erosion) has the potential to increase the risk to people and 
property. Specific activities that may result in such an increase include: 
 
·  The construction of buildings, both habitable and non-habitable. 
 
·  The placement of earthfill and other obstructions (e.g. buildings and fences). 
 
·  The occupation of land by industries that are targeted at vulnerable sectors of the 

community (e.g. facilities for the care of the very young and very old).  
 
·  The occupation of land by services that are critical during civil defence 

emergencies (e.g. emergency services, medical facilities and emergency shelters). 
 
·  The intensification of development (or development potential) through subdivision 

and the construction additional buildings. 
 
The Resource Management Act 1991 requires District Councils to control land use and 
subdivision so that the adverse effects of natural hazards are either avoided or 
mitigated through provisions in District Plans. The current Otorohanga District Plan 
identifies natural hazards as an issue to be addressed and accordingly has objectives, 
policies and a range of methods, including rules to manage this issue.   
 
Through the current review of the Otorohanga District Plan, opportunities exist to 
amend the relevant sections of the District Plan to support the improved management 
of river flood risks through land-use and subdivision regulation. These opportunities 
have been created by a recent increase in strategic planning around river flood risk 
(refer to Section 5), along with the greater availability of river flood hazard information 
(refer to Section 4).   
 

6.2 Proposed objective 
It is proposed that the objective of river flood risk management in the Otorohanga 
District be to: 
 
·  Identify, assess, and manage hazards and risks. 
 
·  Consult and communicate about risks. 

 
·  Identify and implement cost-effective risk reduction. 
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This objective is consistent with the functions that are placed on the Otorohanga 
District Council by the Civil Defence Emergency Management Act (2004). 
 

6.3 Proposed approach 
It is proposed that the objective defined in Section 6.2 be achieved through the 
development and implementation of land-use and subdivision regulations that are 
based around the following flood risk management zones: 
 
·  RIVER FLOOD HAZARD ZONE: Land is affected by a confirmed and mapped river 

flood hazard. 
 
·  POSSIBLE RIVER FLOOD HAZARD ZONE: Land is possibly affected by a river 

flood hazard, but requires further investigation. 
 
·  RESIDUAL FLOOD RISK ZONE: Land is affected by a river flood hazard but 

receives protection from stopbanks. 
 
These proposed management zones are discussed further in the following sections, 
along with the recommended management strategies that will form the basis for 
issue/objective/policy statements and land-use controls. 
 

6.4 River flood hazard zone 

6.4.1 Purpose 
The purpose of the “river flood hazard zone” is to identify land that will be inundated 
during a significant river flood event, as well as being potentially subject to other natural 
processes that affect river floodplains (e.g. erosion, debris blockage and other 
morphological changes). This zone utilises detailed river flood hazard information to 
support land-use controls that reduce the impact of flooding on the community while 
also preserving the natural functions of river floodplains. 
 

6.4.2 Definition 
Land is considered to be in the “river flood hazard zone” if: 
 
·  It is inundated during a river flood event with a 1 % AEP. This encapsulates a 

majority of land that will be inundated during a significant river flood event, as well 
as land that may be subject to other natural processes (e.g. erosion, debris 
blockage and other morphological changes).  

 
·  It is within 20 m of the edge of a water body. This encapsulates land that is not 

necessarily inundated during a significant flood event but may be subject to other 
natural processes (e.g. erosion, debris blockage and other morphological changes). 

 
A pictorial example of this definition is presented in Figure 7. 
 



Page 10 Doc # 1423073 

Figure 7: Example of the “primary floodway zone” 

 
 
The river flood hazard information that is currently available (refer to Section 4) has 
allowed the “river flood hazard zone” to be defined for the Waipa and Mangapu Rivers. 
The specific information utilised was: 
 
·  Ortho aerial photography showing the 1958 and 2004 flood extents. 
 
·  Detailed topographic (LiDAR) data. 
 
This information is of an accuracy that is considered sufficient for the purpose of 
defining the “river flood hazard zone” in the Otorohanga District Plan. 
 
Where information is not available, it is proposed that the management of river flood 
risk be reliant on the proposed “possible river flood hazard zone” (refer to Section 6.5), 
which is intended to identify possible river flooding issues that require further 
investigation. 
 

6.4.3 Land-use and subdivision outcomes 
With regard to land-use and subdivision in the “river flood hazard zone”, it is proposed 
that the Otorohanga District Plan provide objectives, policies and rules to achieve the 
following outcomes: 
 
·  Existing land-use is supported to the extent that is required under the Resource 

Management Act (1991). However, in the event that people and/or property are 
impacted during an event, any works that are subsequently required to maintain 
that existing use incorporate any opportunities to reduce the river flood risk (e.g. 
through the provision of appropriate floor levels or retreating from identified high 
risk areas). 
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·  New land-use avoids any increase in river flood risk, including (but not limited to): 
 

- The provision of building platforms that are outside the “river flood hazard 
zone”. 

 
- Ensuring that any mitigation measures are sustainable, including the 

identification of roles and responsibilities for ongoing maintenance and renewal. 
 

- The notation of river flood hazard information on titles, including any mitigation 
measures and the limitations on supporting design information (e.g. a 
description of a minimum floor level requirement and the technical methodology 
used to determine that requirement). 

 
- The environmental impact of the works that are necessary for the development 

to be achieved are authorised through the relevant regulatory mechanisms (e.g. 
the Waikato Regional Plan).  

 
·  Subdivision may be supported, provided that the river flood risk does not increase 

as a consequence of the subdivision or subsequent development (e.g. subdivision 
for the purpose of amalgamation or boundary adjustment may be supported, by any 
new building platforms must be outside of the “river flood hazard zone”). 

 
·  Local civil defence operations are engaged where an increase in river flood hazard 

risk is identified. 
 

6.5 Possible river flood hazard zone 

6.5.1 Purpose 
The purpose of the “possible river flood hazard zone” is to identify land that may be 
within the “river flood hazard zone” but requires further investigation and information to 
confirm the zone extent. This zone is required because the “river flood hazard zone” is 
not defined for all water bodies in the Otorohanga District, therefore limiting the 
effectiveness of the “river flood hazard zone” for the comprehensive management of 
river flood risk. 
 

6.5.2 Definition 
Land is considered to be in the “possible river flood hazard zone” if: 
 
·  It is within a broad scale flood hazard zone defined by EW (refer to Section 4.1). 

This encapsulates land that has been anecdotally identified as flood prone but 
requires further detailed information. 

 
·  It is identified as being subject to inundation by photography. This encapsulates 

land that has been observed as being flood prone, but the level of information is not 
sufficient to confirm the extent of the “river flood hazard zone”. 

 
·  It contains a water body or is bounded by a water body. This encapsulates land that 

surrounds water bodies and is therefore likely to be flood prone. 
 
·  It is less than 5 m above the edge of a water body. This encapsulates flat land that 

is adjacent to water bodies and therefore likely to be flood prone. 
 
·  It is within a land drainage scheme. This encapsulates land that is reliant on 

improved land drainage but is likely to still be subject to ponding during heavy 
rainfall. 
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6.5.3 Land-use and subdivision outcomes 
With regard to land-use and subdivision in the “possible river flood hazard zone”, it is 
proposed that the Otorohanga District Plan provide objectives, policies and rules to 
achieve the following outcomes: 
 
·  Land-use and subdivision applications within this zone will need to be accompanied 

by information that confirms the likely extent of the river flood hazard, which 
satisfies the following minimum standards: 

 
- A river flood event with a 1 % AEP. 
 
- The predicted impact of climate change on rainfall and sea level, with reference 

to the latest guidance released by the Ministry for the Environment. 
 

- The impact of sediment and debris on the behaviour of floodwaters. 
 

- Any restrictions created by in-channel (e.g. bridges and culverts) and floodplain 
(e.g. walls and buildings) structures, including instances where debris blockage 
or impoundment occurs. 

 
- Where possible, the validation of calculations against local rainfall and river 

level observations. 
 
·  Following the identification of a river flood hazard, the management of land-use and 

subdivision within the identified area should be consistent with the “river flood 
hazard zone”. 

 

6.6 Residual flood risk zone 

6.6.1 Purpose 
The purpose of the “residual flood risk zone” is to identify land that is excluded from the 
“river flood hazard zone” due to the presence of flood defences. This zone 
encapsulates land that may be inundated in the event of overtopping or failure of flood 
defences. 
 

6.6.2 Definition 
Land is considered to be in the “residual flood risk zone” if it is within the “river flood 
hazard zone” but has been removed from that zone due to the presence of stopbanks. 
 
A pictorial example of this definition is presented in Figure 8. 
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Figure 8: Example of “residual flood risk zone” 

 
 

6.6.3 Land-use and subdivision outcomes 
The management of land-use and subdivision in the “residual flood risk zone” needs to 
balance the benefits provided by flood defences with the risks that remain. Such a 
balance may be achieved through the following outcomes: 
 
·  Existing land-use is supported to the extent that is required under the Resource 

Management Act (1991). However, in the event that people and/or property are 
impacted during an event, any works that are subsequently required to maintain 
that existing use incorporate any opportunities to reduce the river flood risk (e.g. 
through the provision of appropriate  floor levels or retreating from identified high 
risk areas). 

 
·  A buffer is provided between built development and flood defences that achieves 

the following: 
 

- Access for the maintenance and renewal of flood defences, including the 
provision for defences to be retreated from the main channel if bank erosion 
threatens the structural integrity. 

 
- Reduction in the risks associated with overtopping and failure of flood defences 

(e.g. the exposure of people and property to the high energy flows in the vicinity 
of the failure or overtopping is minimised). 

 
- The depth of inundation following overtopping and failure is minimised (e.g. 

building platforms are located on relatively elevated land). 
 
·  Ponding zones are provided and maintained behind pump stations and flood gates. 
 
·  Present, potential and future land owners and occupiers are informed about the 

design standards for flood defences, pump stations and flood gates, including the 
residual risks. 
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