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Executive summary
Flood events occurred for Piha Stream on 3 February, 28 April and 3 December 2018, which resulted
in habitable floor flooding, power outages, road closures and emergency evacuations at several
locations around the area. There is a history of flooding in the area.
Auckland Council are undertaking a Piha Flood Mitigation Options Assessment for the Auckland
Council Environment and Community Committee meeting of 12 March 2019. Tonkin + Taylor (T+T)
was engaged to provide independent, expert assessments of the flood risk for the Piha Stream. The
flood risk assessment focuses on:


Flood risk assessment to inform Council and community about flood risk and as input into
flood management options.



Recommendations for dangerous and/or insanitary buildings.

The methodology for the flood risk assessment was:


Development of criteria for dangerous and insanitary buildings in the floodplain.



Flood hazard assessment for design flood events ranging from 2 year average recurrence
interval (ARI) to 100 year ARI1. This includes hydrology, hydraulics, observed records and
hydraulic model validation.



Flood risk assessment, which identifies risks based on the T+T structural assessment,
prediction of buildings at risk and an assessment of dangerous and insanitary buildings.

21 habitable and community buildings are predicted to be flooded in the 100 year ARI flood. The
following table summarises the number of buildings at risk due to flooding of Piha Stream for each
ARI and their locations are shown in the enclosed figure.

1

ARI

No. of buildings
flooded (above
floor level)

Addresses of flooded buildings (above floor level) added
in ARI flood

2 year

1

52 Glenesk Road

5 year

10

6-8 Glenesk Road
14 Glenesk Road
20 Glenesk Road
24 Glenesk Road
26 Glenesk Road (northern
building)

10 year

12

26 Glenesk Road (southern building)
64 Glenesk Road – Piha Mill Camp

20 year

15

10-12 Glenesk Road
39 Glenesk Road (eastern building)
50 Glenesk Road (northwestern building)

50 year

19

39 Glenesk Road (western
building)
50 Glenesk Road
(northeastern building)

100 year

21

50 Glenesk Road (southeastern building)
Fire Station

41 Glenesk Road
45-47 Glenesk Road
50 Glenesk Road
(southeastern building)
Art Gallery

89 Glenesk Road
42 Seaview Road

A 2 year ARI flood event has a 50% annual exceedance probability (AEP) and a 100 year ARI has a 1% AEP.
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The risk to life for people residing and located alongside Piha Stream is largely dependent upon
decisions made during storm events, and their preparation for such situations. We recommend that
individual evacuation plans are developed for all habitable buildings located in the 100 year ARI
floodplain. The evacuation plan should consider the frequency of flooding, when to depart (relative
to flood level), safe egress routes and the ability/inability to use vehicles. We consider that the
residents of five habitable buildings have the highest likelihood of physical contact with floodwaters
and we consider the risk to be highest at two buildings due to their likely evacuation paths through
hazardous floodwaters in frequent events (20 and 26 Glenesk Road).
T+T’s preliminary structural assessments found that six dwellings may incur structural damage in a
100 year ARI flood event2. Concerns were identified for six different buildings and two bridges close
to the stream bank where erosion has occurred (two buildings were identified as potentially
dangerous, see below). The majority of private bridge structures are not consented, and during
large flood events would be unsafe for use and unstable structurally (one bridge was identified as
potentially dangerous, see below).
Assessments against the dangerous and insanitary building criteria were based on evidence from T+T
structural assessments, flood incident records and buildings at risk assessments. The assessment
determined:


two buildings (18 and 24 Glenesk Road) are likely to be dangerous during a flood due to
identified stability concerns



one bridge (18 Glenesk) is likely to be dangerous during a flood due to identified stability
concerns



two other buildings (14 and 20 Glenesk Road) are potentially insanitary due to flood damage
and 24 Glenesk is in the same category, but is listed above as also dangerous. More buildings
may be in this category, but further internal inspections are required



one building (523 Glenesk Road) may be considered as insanitary on the basis of being in the
two year ARI floodplain.

2

This assessment was for the Auckland Council (August 2018) Piha Stream (Glenesk Road) Flooding Assessment and may
change for the refined flood modelling.
3 52 Glenesk Road is the letter box address. This building is within the 50 Glenesk Road property according to Auckland
Council Geomaps.
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Introduction

Significant flood events occurred for Piha Stream (Glenesk Road) on 3 February, 28 April and 23
December 2018 which resulted in habitable floor flooding, power outages, road closures and
emergency evacuations at several locations around the area.
Tonkin + Taylor (T+T) has been engaged to provide independent, expert assessments of the flooding
in the Piha Stream (Glenesk Road). The flood risk assessment focuses on:


Recommendations for dangerous and/or insanitary buildings



Flood risk assessment to inform Council and community about flood risk and as input into
flood management options

Auckland Council had earlier engaged T+T to undertake a peer review of the Auckland Council
August 2018 flood assessment4 and to undertake structural inspections to assess the public safety
risk and risk to buildings and infrastructure. As a result of this work T+T made a number of
recommendations for refinement of the analysis to bring more certainty to the assessment of the
flood risk. The recommendations from the first stage of the project are included in Appendix D.
Concurrently, Auckland Council has considered flood management options, and T+T has provided
inputs to these options in terms of concept arrangements and high level cost estimates, which are
reported separately.
These reports will support recommendations to the Auckland Council Environment and Community
Committee meeting of 12 March 2019.

2

Methodology overview

An overview of the methodology is shown below:
1
2

3

3

Development of criteria for dangerous and insanitary buildings in the floodplain.
Flood hazard assessment for design flood events ranging from 2 year average recurrence
interval ARI to 100 year ARI5. This includes hydrology, hydraulics, observed records and
hydraulic model validation.
Flood risk assessment, which identifies risks based on the T+T structural assessment,
prediction of buildings at risk and an assessment of dangerous and insanitary buildings.

Dangerous and sanitary buildings

DLA Piper (July 2018) has provided a legal opinion to Council regarding Council Powers to Deal with
Flood Risk, which is included in Appendix B and should be read in full.
The Building Act has in its the purpose “people who use buildings can do so safely and without
endangering their health” (Section 3 (a)(i)).
DLA Piper (July 2018) advise that Council has powers to prevent residents from using or occupying a
building subject to flooding or flood risk if satisfied that it is an insanitary or dangerous building
under section 121 and 123 of the Building Act 2004.
DLA Piper (July 2018) advise that for the Council to be satisfied on reasonable grounds that a
building is dangerous or insanitary it needs site specific and sufficient expert evidence on which to
base its decision.

4
5

Piha Stream (Glenesk Road) Flooding Assessment, Auckland Council, August 2018
A 2 year ARI flood event has a 50% annual exceedance probability (AEP) and a 100 year ARI has a 1% AEP.
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DLA Piper consider that dangerous or insanitary buildings can apply to just a part of the building. We
also note that bridges are also considered buildings under the Building Act.
In the section that follows we develop criteria for the assessment of dangerous and insanitary
building with regard to flooding. These criteria are an interpretation of the dangerous and insanitary
building requirements of the Building Act based on DLA Piper’s legal opinion and our expertise in
flood management. To our knowledge this part of the Building Act has not been used in this way
before, so Council and its lawyers should review the criteria and findings.

3.1

Dangerous building criteria for floods

Section 121 of the Building Act (2004) defines “dangerous building”:
(1) A building for the purposes of this Act if,a. In the ordinary course of events (excluding the occurrences of an earthquake),
the building is likely to causei. Injury or death (whether by collapse or otherwise) to any persons in it or
to persons on other property or….
DLA Piper interpret “in the ordinary course of events” to mean the usual range of climatic
occurrences likely to be encountered in the relevant part of the country in the course of a year.
They say that this would not include the 1 in 50 year flood as it is not normally occurring.
Therefore, for a dangerous building to apply the building must be:


Flooded in an “ordinary” event



Likely to cause injury or death

We consider an ordinary event to be flood events up to and including a 2 year average recurrence
interval (ARI) because it has a 50% chance of occurrence in one year.
We consider egress from the building to be part of the use of the building.
Buildings that have already been damaged by flooding to the extent that makes them dangerous are
also a dangerous building.
Therefore, we consider the criteria for the assessment of dangerous buildings for flooding situations
to be:
1
2
3

Building is dangerous already; or
Building is likely to be dangerous in a 2 year ARI flood event; or
People are likely to be injured or killed during evacuation in a 2 year ARI flood event.

With regard to assessment criteria 3) we assume that residents in Glenesk Road will have knowledge
of the flood risk and/or will have a flood evacuation plan. We assume that they will self-evacuate
when their dwelling floor is flooded and will take the safer route through flood water to higher
ground. The safer route through flood water may be away from the road and will avoid crossing the
stream when this is their primary access.
The criteria and expectations for evidence for the assessment of dangerous buildings for flooding
situations are set out in Table 3-1.
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Table 3-1 Criteria and expectations for evidence for the assessment of dangerous buildings due to
flooding
Criteria

Building is
dangerous
already

Building is likely to be
dangerous in a 2 year ARI
flood event

People are likely to be injured or killed
during evacuation in a 2 year ARI flood
event

Evidence

Based on a
structural
assessments

Based on a structural
inspection and an assessment
of depth and velocity criteria
from predictive modelling

Evacuation from the building in a flood has
been documented to be dangerous
(injuries, death and near-misses) or is
predicted to be dangerous from predictive
modelling

3.2

Insanitary building criteria for floods

Section 123 of the Building Act defines an “insanitary” building as:
A building is insanitary for the purposes of the Act if the building(a) Is offensive or likely to be injurious to health because(i)
Of how it is situated or constructed; or
(ii)
It is in a state of disrepair; or
(b) Has insufficient or defective provisions against moisture penetration so as to cause
dampness in the building or in any adjoining building; or
(c) Does not have a supply of potable water that is adequate for its intended use; or
(d) Does not have sanitary facilities that are adequate for its intended use.
DLA Piper advise that insanitary building may be a better fit than dangerous building for the reasons
set out below.
DLA Piper advise that a building which has habitable floor areas at risk of severe flooding could be
considered to be insanitary due to being ”likely to be injurious to health” due to “how it is situated”.
This may be the case both when there is a flood and more generally when there is a risk of flood.
DLA Piper cited Marlborough District Council v Chaytor, where it found that a building is “likely to be
injurious to health if, having regard to all of the circumstances, it could well be a danger to the public
or if there were a reasonable probability of danger”.
We consider the “state of disrepair” to also be relevant because floods will cause water damage to
buildings that make them uninhabitable.
Therefore, for an insanitary building to apply the building must be:


Likely to be injurious to health due to the building’s location in a floodplain; or



Is offensive or likely to be injurious to health due to the building’s state of disrepair.

We consider the 2 year ARI flood event to be an appropriate flood event as this aligns with the
requirements for dangerous building and the reasons given in the previous section.
Therefore, we consider the assessment criteria that are appropriate for the application of insanitary
buildings for flooding situations to be:
1
2
3

Building is in a state of disrepair already; or
Building is likely to be flooded above floor level in a 2 year ARI flood event; or
People are likely to be injured or killed during evacuation in a 2 year ARI flood event.

The criteria and expectations for evidence for the assessment of insanitary buildings for flooding
situations are set out in Table 3-2.
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Table 3-2 Criteria and expectations for evidence for the assessment of insanitary buildings due to
flooding
Criteria

Building is in a state of disrepair
already

Building is likely to be
flooded above floor level in a
2 year ARI flood event

People are likely to be injured
or killed during evacuation in
a 2 year ARI flood event

Evidence

Based on a structural
assessments

Based on predictive
modelling

Evacuation from the building
in a flood has been
documented to be dangerous
(injuries, death and nearmisses) or is predicted to be
dangerous from predictive
modelling

4

Flood hazard assessment

The flood hazard assessment comprises:


Identification of historic flood incidents



Flood hydrology



Floodplain identification



Recurrence interval estimates for historic events

4.1

Identification of historic flood incidents

Table 4-1 summarises the flood incidents reported to Auckland Council or identified from online
media sources. Subsequently Auckland Council has surveyed observed flood levels for some of the
events.
Table 4-1 Flood incident record and observed flood levels
Date

Flood incident recorded

Observed flood
level (m RL)

20 June 2002

“Water up to waist at 14 Glenesk Road, water is from river on Glenesk Road."
(WCC database)

>7.0

7 May 2004

18 Glenesk Road "caller's place was flooded very badly; her car was totally
submerged in water, whole section badly flooded." (WCC Database)

7.2-7.8

19 July 2006

T&T report dated 22 August 2006. Bridge overtopped during flooding event.
Erosion and bridge abutment damaged. Road/bridge is at approx. 6.5mRL

>6.5

29 July 2007

20 Glenesk Road "the stream at the back of the property is flooding and water
is coming up over the lawn and almost entering house." (WCC database)

6.8-7.2

13 April 2017

14 Glenesk Road. Owner indicated that garage was flooded.

7.0-7.1

20 Glenesk Road – Photograph shows water level near floor level.

~7.2

14 Glenesk Road – Owner indicated that water was near the front door.

7.3

24 Glenesk Road – Flooding inside property (Youtube video of flood damage)

7.44

26 Glenesk Road – video (YouTube) showing man standing in knee deep
water on the road. Suggests that flooding of the property was likely.

7.3-7.7

14 Glenesk Road. Water through house from photographic evidence.
Surveyed flood level at letterbox which was submerged.

7.79

20 Glenesk Road – Water through house.

7.69

39 Glenesk Road - Has owned the property for 23 years. This event is the
only time that flooding of her house has occurred.

Not surveyed

3 February 2018

28 April 2018
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Date

3 December 2018

4.2

Flood incident recorded

Observed flood
level (m RL)

50 Glenesk Road - Flooded property.

9.1-9.3

14 Glenesk Road - Flooding on the road outside the property close to garage
level.

N/A

20 Glenesk Road - flooding across property to a level close to the garage
level. Likely overtopping of bridge providing access to the building.

~7.0

Observed flood hydrology

The flood hydrology considers the assessment of rainfall, and catchment runoff to determine design
flow hydrographs for the flood hydraulics and floodplain identification.
Table 4-2 identifies the likely rainfall ARI from rainfall frequency analysis and provides peak flow
estimates for the four most recent historical flood events. The range in peak flow estimate is due to
the uncertainty regarding rainfall in the catchment for the particular event given the rainfall records
available. Upper and lower flow estimates may sit outside the range indicated below, subject to
how representative the rain gauges are of the catchment rainfall. There is further uncertainty due to
the hydrological parameters and hydraulic factors such as debris and blockages.
Table 4-2: Historic event rainfall and flow estimation
Dates

Rainfall ARI for various durations

Peak flow
estimation

1 hr

2 hr

3 hr

6 hr

12 hr

24 hr

April 2017

2-5

1.5-4

1.5-3

~1-2

~ 1 - 1.5

~1-4

45-70 m3/s

February 2018*

4–8

1.5-4

~1-4

~1-2

~1-2

~1-1.2

75-114 m3/s

April 2018

~1-2

~2

3-5

~4

~2

~1-1.5

36-41 m3/s

December 2018

~1-2

~1-1.5

~1

~1

~1

~1

36-66 m3/s

*the high variability in the flow rate and small changes in ARI are due to the significant difference observed
by the rain gauges at Piha and Cutty Grass and the large differences in rainfall frequency statistics from the
two gauges. For example the Cutty Grass rainfall would be considered significantly higher when compared
with the rainfall frequency analysis at Piha.

Information from the Piha community, suggests that the April 2018 rainfall resulted in the highest
flood levels and the greatest number of buildings were impacted. However, based on the available
rainfall records (Piha gauge, Cutty Grass and analysis of rain radar), all reasonable hydrological
estimates suggest that this event was the smallest of the four events, which we anecdotally know
not to be the case. The reason for this remains unclear.

4.3

Design flood hydrology

Figure 4.1 identifies the design flow hydrographs resulting from rainfall average recurrence intervals
from 2 year ARI to 100 year ARI. The peak discharge estimates for the same design floods are
provided in Table 4-3. Climate change is not included in these design flow hydrographs.
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Figure 4.1 Piha Catchment design hydrographs
Table 4-3

Design hydrographs: Peak discharge

ARI (years)

2

5

10

20

50

100

Peak discharge (m3/s)

32.5

50.7

63.4

77.7

94.5

107.4

4.4

Floodplain identification

The Auckland Council hydraulic model was used to determine the floodplain for the four historical
events and design hydrographs. The coastal boundary condition was Highest Astronomical Tide.
The modelled floodplain for the April 2017, February 2018, April 2018 and December 2018 events
are provided in Figures A1 to A4 respectively in Appendix A (there are up to two figures for each
event representing the upper and lower flood estimate). A comparison between the modelled flood
levels and flood level estimates from observations are provided in Table 4-4. The range in modelled
flood level is representative of the upper and lower rainfall estimates used for the event.
Table 4-4

Model validation summary

Date

Flood incident recorded

Peak discharge
estimates (m3/s)

Observed flood
level (m RL)

Modelled flood
level

13 April 2017

14 Glenesk Road

45-70

7.0-7.1

7.2 - 7.7

~7.2

7.2 - 7.9

20 Glenesk Road

3 February 2018
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14 Glenesk Road

7.3

7.7 - 8.2

24 Glenesk Road

75-114

7.44

7.9 - 8.5

26 Glenesk Road

7.3-7.7

8.0 - 8.6
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Date

Flood incident recorded

Peak discharge
estimates (m3/s)

Observed flood
level (m RL)

Modelled flood
level

28 April 2018

14 Glenesk Road.

36-41

3 December 2018

7.79

6.6-7.1

20 Glenesk Road

7.69

6.8-7.2

39 Glenesk Road -

N/A

6.9-7.1

50 Glenesk Road

9.1-9.3

8.7-8.9

N/A

6.8 – 7.6

~7.0

6.9 – 7.6

14 Glenesk Road

36-66

20 Glenesk Road

A comparison of observed and modelled flood levels identifies that:
1

The model results predict similar flood levels to the observed levels for the 13 April 2017
event when using the lower rainfall estimate.
The model results over predict flood levels for the 13 April 2017 event. The over-prediction is
in the order of 400mm-500mm when using the lower rainfall estimate.
The model under predicts the observed flood levels for the 28 April 2018 event. The underprediction is in the order of 400-700mm when using the upper rainfall estimate. The reason
for this remains unclear as identified in the flood hydrology (Section 4.2).
The model results predict similar flood levels to the observed levels for the December 2018
event when using the lower rainfall estimate.

2
3

4

The modelled floodplain and flood depths for design events from 2 year ARI to 100 year ARI are
shown in Figures A5 to A10 in Appendix A.
The maximum depth x velocity in the floodplain for the 2 year ARI, 10 year ARI and 100 year ARI are
shown in Figures A11 to A13 in Appendix A. These figures assist the flood risk assessment.

4.5

Recurrence interval estimates for historic events

Table 4-5 provides the range in average recurrence interval estimation using the rainfall frequency
analysis methodology and the estimated ARI for the flood level required to match the observed
flood level. The estimated flood level ARI is based on the design flood level estimates from the
hydraulic model.
Table 4-5 Flood incident record and ARI estimation
Date

Flood incident
recorded

Observed
flood level

Rainfall ARI
1 hr

2 hr

3 hr

6 hr

12 hr

24 hr

13 April
2017

14 Glenesk Road

~7.0

2-5

1.5-4

1.5-3

~1-2

7.0-7.2

~11.5

~1-4

20 Glenesk Road

3 February
2018

14 Glenesk Road

7.3

~1-2

~1-1.2

24 Glenesk Road

7.44

5

26 Glenesk Road

7.3-7.7

5

14 Glenesk Road

7.79

20 Glenesk Road

7.69

28 April
2018

39 Glenesk Road
50 Glenesk Road
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4–8

~1-2

1.5-4

~2

~1-4

3-5

~1-2

~4

~2

Estimated
flood level
ARI
5
2

~1-1.5

5

10-20
10
20

9.1-9.3

20
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Date

Flood incident
recorded

3 Dec.
2018

Observed
flood level

14 Glenesk Road
20 Glenesk Roa

Rainfall ARI
1 hr

2 hr

3 hr

6 hr

12 hr

24 hr

~1-2

~1-1.5

~1

~1

~1

~1

~7.0

Legend:

Estimated
flood level
ARI
2
2

Nuisance flooding (e.g. road, garden, driveway)
Non habitable flooding
Habitable floor flooding

In consideration of the results shown in Table 4-1 and Table 4-5, the following observations can be
made:


There has been a high number of significant flood events in Piha during 2017 and 2018.



Nuisance flooding of Glenesk Road should be expected on an annual basis.



There are long periods of time where there are no reports of flooding (e.g. 2007 – 2017). We
consider it likely that nuisance flooding of the road and/or public and private bridges has
occurred and been unreported.



With the exception of the April 2018 event there is good agreement between the indicative
ARI of the rainfall and the indicative ARI of the flood event from the hydraulic model.

5

Flood risk assessment

The flood risk assessment is used to understand the likely consequences of the flooding identified in
the previous section. It comprises:


Identification of buildings in the floodplain



Structural assessment of buildings



Dangerous and insanitary building assessment

5.1

Identification of buildings in the floodplain

The survey of floor levels and refined hydrology and hydraulic modelling by Council and T+T has
enabled a more refined assessment of the buildings in the floodplain, which supersedes the
assessment by Auckland Council (August 2018). Figure A5 to A10 in Appendix A identify the
floodplain and flood depths for the design flood events.
There are 27 buildings situated within the 100 year ARI floodplain, these include 22 habitable
buildings and 5 additional buildings where people may congregate (e.g. Fire station, art gallery and
residential buildings associated with Piha Mill Camp Ground). There are additional non-habitable
buildings that we have excluded from consideration.
There are 21 (of the 27) buildings where the 100 year ARI flood level exceeds the floor level, some
properties have multiple buildings at the same address (e.g. 50 Glenesk Road). Figure A14 in
Appendix A identifies the frequency at which flooding of buildings (above floor level) is likely to
occur.
Table 5-1 identifies the number of buildings which flood (above floor level) for different design flood
events.
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Table 5-1 Numbers of buildings flooded (above floor level) for different ARIs

5.2

ARI

No. of buildings
flooded (above floor
level)

Addresses of flooded buildings (above floor
level) added in ARI flood

2 year

1

 52 Glenesk Road

5 year

10











10 year

12

 26 Glenesk Road (southern building)
 64 Glenesk Road – Piha Mill Camp

20 year

15

 10-12 Glenesk Road
 39 Glenesk Road (eastern building)
 50 Glenesk Road (northwestern building)

50 year

19






100 year

21

 50 Glenesk Road (southeastern building)
 Fire Station

6-8 Glenesk Road
14 Glenesk Road
20 Glenesk Road
24 Glenesk Road
26 Glenesk Road (northern building)
41 Glenesk Road
45-47 Glenesk Road
50 Glenesk Road (southeastern building)
Art Gallery

39 Glenesk Road (western building)
50 Glenesk Road (northeastern building)
89 Glenesk Road
42 Seaview Road

Identification of risk to life due to flooding

The following sub-section considers the risk to life. It provides background flood related information
in relation to risk to life based on international literature, and then considers the risk to life as a
result of flooding from Piha Stream.

5.2.1

Background - risk to life

Work carried out in the UK considered the main factors leading to fatalities from flooding. Table 5-1
(reproduced from Tapsell (2008)6) identifies the main factors leading to flood-related fatalities were
people vulnerability, behaviour, physical characteristics of the flood hazard (e.g. water depth and
velocity) and building collapse. This approach helps communicate that even at low depth-velocity
thresholds, there is still a possibility of fatality.

6

Tapsell, S. M., Priest, S. J., Wilson, T., Viavattene, C. and Penning-Rowsell, E.C.; 2008. A new model to estimate risk to life
for European flood event. Paper presented to FLOODrisk: The European Conference on Flood Risk Management Research
into Practice, Keble College, Oxford.
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Table 5-2

Main factors leading to flood-related fatalities

Depth-velocity
thresholds (m2/s)

Main factor leading
to fatalities

Description

<0.25

Low risk

There is low risk to people from flood waters

0.25-0.5

People vulnerability
dominated with
some behaviour
related

The fatalities are likely to be concentrated amongst the
vulnerable people e.g. children either playing near flood
waters, or elderly people (often trapped in their
properties)

0.5-1.1

Behaviour dominated

In most circumstances people will be able to find shelter
away from the floods. However, deaths and injuries may
still occur if people undertake risky activities such as
driving through the flood waters or taking unnecessary
risks in the waters

0.75-1.75

Hazard dominated

In these situations, fatalities are likely to occur from direct
contact with the flood waters which they are unable to
avoid.

Hazard and building
collapse dominated

Fatalities will occur if people are in direct contact with the
flood waters or if caught in buildings that are structurally
compromised by the flood waters.

1.75-7
1.75-7
>7

Furthermore for Piha, the importance of vehicle instability during floods should not be
underestimated given the very high proportion of flood fatalities that have been due to drowning
inside vehicles around the world:


31 % of Australian-related flood fatalities were inside a vehicle at the time of death (ARR,
20167).



42 % of the 93 % of US flash flood drowning fatalities were vehicle-related (French et al.,
19838).



63 % of US riverine and flash flood fatalities were found to be vehicle-related (Ashley and
Ashley, 20089).



33 % of European and US floods fatalities were inside vehicles (Jonkman and Kelman, 200510).

According to ARR (2016): “The high numbers of people that die in vehicles or on foot highlights the
considerable risk in fleeing flash flood events. In many cases, people become exposed to greater risk
when attempting to flee a flood affected area (Ashley and Ashley, 2008; Coates, 199911; Drobot and
Parker, 200712; Jonkman and Kelman, 2005). The risks to those fleeing are not just the floodwaters
themselves, but also include poor driving conditions, the danger of being hit by falling debris,
electrocution from fallen power lines, lightning and mudslides (Haynes et al., 201613).”

7

ARR (Australia Rainfall and Runoff), 2016. Book 6: Flood hydraulics; Chapter 7: Safety Design Criteria
French J., Ing, R., Von Allmen, S. and Wood, R. (1983), Mortality from Flash Floods: a Review of National Weather Service
Reports, 1969-81. Public Health Reports: Nov-Dec 1983, 98(6), 584-588.
9 Ashley, S.T. and Ashley, W.S. (2008), Flood Fatalities in the United States, Meteorology Program, Department of
Geography, Northern Illinois University, DeKalb, Illinois, DOI: http://dx.doi.org/10.1175/2007JAMC1611.1.
10 Jonkman, S.N. and Kelman, I (2005), An Analysis of the Causes and Circumstances of Flood Disaster Deaths
11 Coates, L. and Haynes, K. (2008), Flash flood shelter-in-place vs. evacuation research: Flash flood fatalities within
Australia, 1950 - 2008. Report prepared for the New South Wales State Emergency Service.
12 Drobot, R. and Parker, D.J. (2007), Advances and Challenges in Flash Flood Warnings, Environmental Hazards, 7(3), 173178, DOI:10.1016/j.envhaz.2007.09.001.
13 Haynes, K. Coates, L., de Olivera, F.D., Gissing, A., Bird, D., van den Honert, R., Radford, D., D'Arcy, R. and Smith, C.
(2016), An analysis of human fatalities from flood hazards in Australia, 1900-2015. Proceedings 2016 Floodplain
Management Association National Conference, Nowra, 2016.
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The interim flow hazard regimes for cars provided in ARR is based on the work of Shand et al
(201114) and the vehicle classifications are reproduced in Table 5-3.
Table 5-3

Interim Flow Hazard Regimes for Vehicles (Shand et al., 2011)

Class of
vehicle

Length
(m)

Kerb
Weight
(kg)

Ground
clearance
(m)

Limiting
still water
depth1

Limiting high
velocity flow
depth2

Limiting
velocity3

Equation
of stability

Small
passenger

< 4.3

< 1250

< 0.12

0.3

0.1

3.0

DV ≤ 0.3

Large
passenger

> 4.3

> 1250

> 0.12

0.4

0.15

3.0

DV ≤ 0.45

Large 4WD

> 4.5

> 2000

> 0.22

0.5

0.2

3.0

DV ≤ 0.6

5.2.2

Piha – risk to life

The flood depth plots and depth * velocity figures shown in Figures A5 to A13 identify the areas of
highest risk to life alongside Piha Stream. The figures show:


There are parts of Glenesk Road which will be impassable to vehicles (all class of vehicles) in
frequent storm events (e.g. 2 year ARI). In order to reduce risk to life it is important that
people do not use vehicles on the eastern side of 14 Glenesk Road.



There is likely to be damage to vehicles parked in flooded areas of Glenesk Road in frequent
storm events (e.g. 2 year ARI).



Risk to life in frequent storm events (e.g. 2 year and 10 year ARI) is likely to be concentrated
amongst people undertaking risky activities (e.g. driving through floodwaters) or people taking
unnecessary risks in the waters. The risk will be higher for vulnerable people.



For some properties, contact with floodwater may be unavoidable during egress in frequent
storm events (e.g. 2 year ARI). For example, egress from 20 Glenesk Road will be across a
flood inundated bridge and risk to life is therefore higher. Other properties (e.g. 24 and 26
Glenesk Road) are likely to be surrounded by floodwaters and contact with floodwaters during
egress is likely, although the risk is lower because occupants do not need to cross bridges. We
note that egress from 26 Glenesk Road is on the riverside of the building and so risk is higher
than 24 Glenesk Road. Some other properties (e.g. 10-12 and 18 Glenesk Road) are likely to
become isolated during frequent storm events and contact with floodwaters will occur if the
occupants choose egress to the southern side of Piha Stream. In order to reduce risk to life, it
is important that homeowners develop individual evacuation plans based on site specific
information.



The fire station becomes isolated by floodwaters in a 5 year ARI preventing emergency crews
from accessing the building or egressing the building. The accessibility of the local community
to emergency services during flood events should be considered further. However we
acknowledge that a fire service vehicle is still unlikely to be able to access Glenesk Road due to
the likely flood depths along the road.

14

Shand, T.D., Cox, R.J., Blacka, M.J. and Smith, G.P. (2011), Appropriate Safety Criteria for Vehicles - Literature Review.
ARR Report Number: P10/S2/020. Report for Institution of Engineers Australia, Australian Rainfall and Runoff Guidelines:
Project 10. ISBN 978-0-85825-948-5.
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5.3

Summary of buildings’ structural assessment

Structural inspections were carried out at the following addresses on 9 November 2018. The
detailed report summarising the structural inspections can be found in Appendix D.
6-8 Glenesk Road

24 Glenesk Road

52 Glenesk Road

10 Glenesk Road

26 Glenesk Road

91 Glenesk Road

14 Glenesk Road

45-47 Glenesk Road

Art Gallery (21 Seaview Road)

18-20 Glenesk Road

50 Glenesk Road (4 No.
dwellings and caravans)

8 No. bridge crossings over
Piha Stream

The list of buildings for structural assessment was developed by Auckland Council based on a risk
assessment carried out in November 2018, and therefore does not consider all of the 21 buildings.
Based on the result of this assessment, there are no buildings which require additional structural
assessment, since they flood in events larger than 5 year ARI (i.e. it would need to flood in the 2 year
ARI to require a structural assessment to apply dangerous or insanitary building notifications under
our assessment criteria).
The inspections were external only and the majority of the buildings were either vacant or not
occupied at the time of our visit. Some addresses had multiple buildings. The assessment of likely
structural damage was based on the 100 year ARI flood levels reported by Auckland Council (2018),
so any changes to the 100 year ARI flood levels or flows may impact the inspection conclusions.
The conclusions from the building inspection are provided below:


The majority of the dwellings we inspected externally were originally consented and had
various additions/extensions since built, some of which were not consented. There were also
a number of “bach type” dwellings on the property at 50 Glenesk Road for which there were
no building records.



The Council-consented structures on properties were generally robust and not seen as at-risk
to being destabilised by frequent flood events. It is our preliminary assessment, based on
external inspection only, that those dwellings at Nos 6-8, 10-12, 14, 20, 24 and 26 Glenesk
Road may incur structural damage for a 100 ARI year flood event. This is based on inferred
‘DV’ values between 3.0 and 2.3 derived from the Council flood risk assessment.



We are unable to comment on whether the houses visited are deemed insanitary as we have
not inspected them internally to assess dampness, material decay, etc.



We have some concern regarding the foundations to those structures on properties close to
the stream bank where erosion has occurred, including Nos. 14, 18, 24, 26, 50 & 52, and the
pedestrian bridges at 10-12 and 20 Glenesk Rd.



We consider the owners at 18 and 24 Glenesk Road need to obtain engineering reports on the
stability of their dwellings and ground retention.



By contrast, the majority of bridge structures we observed across the stream were not
consented and are considered to be unstable and/or at-risk during a flood event. The bridge
structures should be designed by a suitably qualified and experienced CPEng (NZ) Engineer
and compliant with the NZ Building Code and other relevant standards.



We consider the pedestrian bridge at No. 18 Glenesk Rd to be structurally unsound and
unsafe.
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5.4

Dangerous and insanitary building assessment

Table 5-4 provides an assessment against the dangerous and insanitary building criteria that were developed in Section 3. The assessments use evidence
from T+T structural assessments, flood incident records and buildings at risk assessments. All buildings in the Piha Stream floodplain were considered and
only those that potentially met a criteria are included in the table.
A summary of the assessment is as follows:


2 buildings (18 and 24 Glenesk Road) are likely to be dangerous during a flood due to identified stability concerns



1 bridge (18 Glenesk) is likely to be dangerous during a flood due to identified stability concerns



2 other buildings (14 and 20 Glenesk Road) are potentially insanitary due to flood damage and 24 Glenesk is in the same category but is listed above
as also dangerous. More buildings may be in this category, but further internal inspections are required



1 building (5215 Glenesk Road) may be considered as insanitary on the basis of being in the 2 year ARI floodplain

For these buildings, Council should consider dangerous and insanitary building notices as set out in the recommendations in the table.
Table 5-4
Buildings

14
Glenesk
Road
dwelling

15

Assessment of potentially dangerous and/or insanitary buildings
Dangerous buildings criteria

Insanitary buildings criteria

Recommendations

Building is
dangerous
already

Building is likely
to be
dangerous in a
2 year ARI flood
event

People are
likely to be
injured or killed
during
evacuation in a
2 year ARI flood
event

Building is in a
state of disrepair
already

Building is likely
to be flooded
above floor level
in a 2 year ARI
flood event

People are
likely to be
injured or killed
during
evacuation in a
2 year ARI flood
event

NA

NA

NA

Water through
house during 28
April flood.
Photographic
evidence.

NA

NA

52 Glenesk Road is the letter box address. This building is within the 50 Glenesk Road property according to Auckland Council Geomaps
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An internal inspection of the
dwelling is necessary to assess the
insanitary condition. If found
insanitary, then an insanitary
building notice may be used to
require repair to the buildings.

14

Buildings

Dangerous buildings criteria
Building is
dangerous
already

Building is likely
to be
dangerous in a
2 year ARI flood
event

Insanitary buildings criteria
People are
likely to be
injured or killed
during
evacuation in a
2 year ARI flood
event

Building is in a
state of disrepair
already

Building is likely
to be flooded
above floor level
in a 2 year ARI
flood event

Recommendations
People are
likely to be
injured or killed
during
evacuation in a
2 year ARI flood
event
However, this may not be
necessary, as the building is not in
use due to the flood risk uncertainty
and current consideration of flood
management.

18
Glenesk
Road
dwelling

NA

T+T structural
assessment has
identified that
the stream bank
has eroded and
subject to
ground slip and
is potentially
undermining
the deck and
dwelling.
Therefore the
deck and house
are likely to
dangerous in
flood events.
Refer appendix
D.

NA

NA

NA

NA

We consider the subject building is
likely to be dangerous in the event
of a flood. We recommend an
engineering assessment of the
foundations and that these are to
be made secure as identified by that
assessment.

18
Glenesk

T+T structural
assessment has
identified that
the timber

NA

NA

NA

NA

NA

We consider the subject bridge is
likely to be dangerous in the event
of a flood. We recommend an
engineering assessment of the
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Buildings

Dangerous buildings criteria
Building is
dangerous
already

Road
bridge

footbridge with
concrete piers is
unsafe and
structurally
unsound and
should not be
used. Refer
appendix D.

20
Glenesk
Road
dwelling

NA

24
Glenesk
Road
dwelling

Tonkin & Taylor Ltd
Piha flood risk assessment
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Building is likely
to be
dangerous in a
2 year ARI flood
event

Insanitary buildings criteria
People are
likely to be
injured or killed
during
evacuation in a
2 year ARI flood
event

Building is in a
state of disrepair
already

Building is likely
to be flooded
above floor level
in a 2 year ARI
flood event

Recommendations
People are
likely to be
injured or killed
during
evacuation in a
2 year ARI flood
event
bridge and that it be made good as
identified by that assessment.

NA

T+T structural
assessment has
identified
concerns
regarding the
stability of the
foundations and
potential

NA

Water through
house during 28
April flood. Refer
T+T structural
assessment
(Appendix D).

NA

NA

Water through
house during 3
February flood.

An internal inspection of the
dwelling is necessary to assess the
insanitary condition. If found
insanitary, then an insanitary
building notice may be used to
require repair to the buildings.
However, this may not be
necessary, as the building is not in
use due to the flood risk uncertainty
and current consideration of flood
management.
We consider the subject bridge is
likely to be dangerous in the event
of a flood. We recommend an
engineering assessment of the
foundations and that these are to
be made secure as identified by that
assessment.

February 2019
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Buildings

Dangerous buildings criteria
Building is
dangerous
already

Building is likely
to be
dangerous in a
2 year ARI flood
event

Insanitary buildings criteria
People are
likely to be
injured or killed
during
evacuation in a
2 year ARI flood
event

Building is in a
state of disrepair
already

Building is likely
to be flooded
above floor level
in a 2 year ARI
flood event

Recommendations
People are
likely to be
injured or killed
during
evacuation in a
2 year ARI flood
event

undermining of
the house piles
from river
scour. Also
flood damage to
bridge may
destabilise deck
which is
attached to the
house.
Therefore the
deck and house
are likely to be
dangerous in
flood events.
Refer appendix
D.
52
Glenesk
Road
dwelling

NA

Tonkin & Taylor Ltd
Piha flood risk assessment
Auckland Council

NA, DV~0.5m2/s

An internal inspection of the
dwelling is necessary to assess the
insanitary condition. If found
insanitary, then an insanitary
building notice may be used to
require repair to the buildings.
However, this may not be
necessary, as the building is not in
use due to the flood risk uncertainty
and current consideration of flood
management.

NA, DV~0.5m2/s

NA

Flood predictions
show that the
building floor
level is below the
2 year ARI flood
level. Refer to
Figure A13.

February 2019
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NA, DV~0.5m2/s

The building may be considered as
insanitary on the basis of being in
the 2 year ARI floodplain. However,
the current consideration of flood
management may influence
decisions about this building.
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Appendix A:

Flood hazard and risk maps
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Aerial photograph sourced from LINZ data service
Coastal water level = 2.25 mRL (HAT - Onehunga Port)
Minor tributaries to Piha stream have not been hydraulically represented
Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Aerial photograph sourced from LINZ data service
Coastal water level = 2.25 mRL (HAT - Onehunga Port)
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Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Notes:
Aerial photograph sourced from LINZ data service
Coastal water level = 2.25 mRL (HAT - Onehunga Port)
Minor tributaries to Piha stream have not been hydraulically represented
Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Notes:
Aerial photograph sourced from LINZ data service
Coastal water level = 2.25 mRL (HAT - Onehunga Port)
Minor tributaries to Piha stream have not been hydraulically represented
Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Aerial photograph sourced from LINZ data service
Coastal water level = 2.25 mRL (HAT - Onehunga Port)
Minor tributaries to Piha stream have not been hydraulically represented
Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Aerial photograph sourced from LINZ data service
Coastal water level = 2.25 mRL (HAT - Onehunga Port)
Minor tributaries to Piha stream have not been hydraulically represented
Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Aerial photograph sourced from LINZ data service
Coastal water level = 2.25 mRL (HAT - Onehunga Port)
Minor tributaries to Piha stream have not been hydraulically represented
Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Notes:
Aerial photograph sourced from LINZ data service
Coastal water level = 2.25 mRL (HAT - Onehunga Port)
Minor tributaries to Piha stream have not been hydraulically represented
Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Notes:
Aerial photograph sourced from LINZ data service
Coastal water level = 2.25 mRL (HAT - Onehunga Port)
Minor tributaries to Piha stream have not been hydraulically represented
Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Notes:
Aerial photograph sourced from LINZ data service
Coastal water level = 2.25 mRL (HAT - Onehunga Port)
Minor tributaries to Piha stream have not been hydraulically represented
Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Notes:
Aerial photograph sourced from LINZ data service
Coastal water level = 2.25 mRL (HAT - Onehunga Port)
Minor tributaries to Piha stream have not been hydraulically represented
Design flood based on T+T hydrological assessment and Auckland Council hydraulic model
Refer to T+T (February 2019) Piha Flood Risk Assessment report
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Appendix B:

DLA Piper (30 July 2018) Council
Powers to Deal with Flood Risk

DLA Piper New Zealand
205 Queen Street
Auckland 1010
PO Box 160
Auckland 1140
New Zealand
DX CP24027 AKLD
T +64 9 303 2019
F +64 9 303 2311
W www.dlapiper.com

Our ref:

1024395

30 July 2018
Christian Brown
Manager Regulatory Litigation
Legal Services
Auckland Council
By email
Dear Christian
COUNCIL POWERS TO DEAL WITH FLOOD RISK
1

You have asked for our advice on what powers are available to the Council when
there is a significant flood risk to private land. Specifically:
1.1

What powers does the Council to have require residents to leave their
homes during a flood event due to the danger and risk to life?

1.2

What powers does the Council have to require residents to leave a
house when there is no flood event because of the risk and danger if
there was a flood event?

1.3

If the Council were to require a resident to leave temporarily or
permanently under any legislation, is the Council required to
compensate that resident?

1.4

Can the Council compulsorily acquire land where there is a significant
flood risk?

2

The context for these questions arises from Glenesk Road in Piha, where there is a
significant flooding risk to private properties. We understand that flooding can
occur rapidly, with little or no warning, and the depth and velocity of the flood
waters is a real safety concern, as habitable floor areas flood in many of the
properties on Glenesk Road. You have advised that structural works to address
flooding are not practicable, and would not likely obtain resource consent.

3

We have considered the following Acts on the basis that they contain the most
relevant powers to your questions:
3.1

Building Act 2004 (BA);

DLA Piper New Zealand is a
partnership governed by New
Zealand law, which is part of DLA
Piper, a global law firm operating
through various separate and
distinct legal entities.
A list of offices and regulatory
information can be found at
www.dlapiper.com.
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3.2

Resource Management Act 1991 (RMA);

3.3

Public Works Act 1981 (PWA);

3.4

Civil Defence Emergency Management Act 2002 (CDEMA);

3.5

Local Government Acts, including the Local Government (Auckland Council)
Act 2009 (LGA-AC), the Local Government Act 1974 (LGA74), and the Local
Government Act 2002 (LGA02).

4

We have addressed each Act in turn below. We note that this advice is focused on statutory
powers, and the Council could also choose to negotiate with the owners on a voluntary basis
to acquire the properties if it wished.

5

Attachment 1 to this advice provides an executive summary of our advice. This is in the
form of a table which provides the answer to each of the questions you have asked in
relation to the various Acts which provide the Council with potentially relevant powers in
the circumstances.

BUILDING ACT 2004
Dangerous or insanitary building notice
6

The Council has powers under the BA to deal with buildings that are or may be unsafe. The
focus of BA is on buildings, and avoiding any safety risks created by them. 1 Subpart 6 of
the BA sets out special provisions for dangerous and insanitary buildings.

7

Section 121 defines 'dangerous building':2
(1)

A building is dangerous for the purposes of this Act if,—
(a)

in the ordinary course of events (excluding the
occurrence of an earthquake), the building is likely to
cause—
(i)

injury or death (whether by collapse or
otherwise) to any persons in it or to persons
on other property; or

(ii)

8

damage to other property3; or…

As we understand it, the buildings that are subject to severe flooding are only a safety risk
when that flooding occurs. For a building to be 'dangerous' it must be likely to cause
damage, injury or death 'in the ordinary course of events'. The meaning of 'in the ordinary
course of events' has been considered by the Courts on a number of occasions. The Courts
have stated that this means the usual range of climatic occurrences likely to be encountered

1

Section 3(a)(i): the purpose of the BA includes 'people who use buildings can do so safely and without
endangering their health'.
2

The provisions relating to a fire report have been omitted as they are not relevant.

3

See definition of 'other property' in section 7 of the BA.
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in the relevant part of the country. That is, the phrase would include the range of
temperature variations and different climatic conditions that are likely to be encountered in
the course of a year - eg, dry and wet spells, heavy downpours, winter storms, equinoctial
gales etc. Relevant events can include local conditions. For example, in Rotorua it was
relevant that there was a more corrosive than usual atmosphere.4
9

However, 'the usual course of events' would exclude incidents not normally occurring. In
one case, examples of events not normally occurring included 1 in 50 year floods and
cyclones.5 The intended use of the building is also relevant in determining whether, in the
ordinary course of events, the building is likely to cause injury or death.6

10

We are not aware of how often the flooding is occurring and how severe the flooding may
need to be before there is likely to be a risk of damage to property or injury or death. We
consider that a flooding risk may not be the best 'fit' for the definition of 'dangerous
building' (and 'insanitary building' may be a more fitting classification, for the reasons set
out below). If the Council does consider that the building is a 'dangerous building', we note
that the powers discussed below can equally be used for dangerous buildings.

11

Section 123 of the BA defines an 'insanitary building' as:
A building is insanitary for the purposes of this Act if the building—
(a)

is offensive or likely to be injurious to health because—
(i)

of how it is situated or constructed; or

(ii)

it is in a state of disrepair; or

(b)

has insufficient or defective provisions against moisture penetration
so as to cause dampness in the building or in any adjoining
building; or

(c)

does not have a supply of potable water that is adequate for its
intended use; or

(d)

does not have sanitary facilities that are adequate for its intended
use.

12

A building which has habitable floor areas at risk of severe flooding could be considered to
be an insanitary building due to being 'likely to be injurious to health' due to 'how it is
situated'. This may be the case both when there is a flood and more generally when there is
a risk of flood. This assessment will depend on the circumstances of the case and the likely
risk. In order to be satisfied on reasonable grounds that a building is insanitary, the Council
needs to have sufficient expert evidence before it on which to base its decision.

13

We provided advice relevant to this issue on 21 August 2017. Drawing from that advice:
13.1

In Marlborough District Council v Chaytor7, the Court considered previous cases
under the Health Act 1956. It found that a building is 'likely to be injurious to

4

Rotorua District Council v Rua Developments Ltd [1998] DCR 1097 (DC).
Rotorua District Council v Rua Developments Ltd [1998] DCR 1097 (DC).
6
The safety of perimeter barriers to the roof and floors within the Reading Carpark Building at 24 Tory Street
Wellington, MBIEBH Determination 2011/114, 22 December 2011.
7
[1995] DCR 382 (DC),
5
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health' if, having regard to all the circumstances, it could well be a danger to the
public or if there were a reasonable probability of danger.
13.2

The fact that the building is at a high risk of flooding does not, in and of itself,
mean that a building will be injurious, or even that there is a reasonable
probability of injury. A site specific assessment is required.

13.3

Section 123 refers specifically to how a building is situated. 'Situated' means to
'fix or build (something) in a certain place or position'. 8 If a building is situated
in a location that makes the building injurious to health due to flooding, this
could mean that the building is insanitary.

14

Section 123A of the BA is clear that if the Council is satisfied that only part of a building is
dangerous or insanitary, it can exercise its powers or perform any of its functions in respect
of just that part of the building, as opposed to the whole building.

15

Section 124 of the BA then provides the enforcement mechanism available to the Council if
it is satisfied that a building in its district is an insanitary building. Where the Council is
satisfied that a building is insanitary it can do any or all of the following under section
124(2) of the BA:
15.1

put up a hoarding or fence to prevent people from approaching the building
nearer than is safe;

15.2

attach in a prominent place on, or adjacent to, the building a notice that warns
people not to approach the building;

15.3

issue a notice that complies with section 125(1) requiring work to be carried out
on the building to—

15.4

15.3.1

reduce or remove the danger; or

15.3.2

prevent the building from remaining insanitary;

issue a notice that complies with section 125(1A) of the BA restricting entry to
the building for particular purposes or restricting entry to particular persons or
groups of persons. This notice can only be issued for a maximum of 30 days, and
can only be renewed once.

16

Section 125 then sets out the requirements for any notice issued under section 124 of the
BA in terms of content, form, notice and service requirements etc. We do not set those out
here.

17

Once the Council has either put up a hoarding or fence, attached a notice warning people
not to approach a building or issued a notice restricting entry (sections 124(2)(a), (b), and

8

Oxford English Dictionary.
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(c)), no person may use or occupy the building or permit another person to occupy a
building under section 128 of the BA. 9
18

Section 126 of the BA then sets out a process by which the Council can obtain a Court order
to undertake work to remedy the defects in the insanitary building if that work was required
by a notice issued under section 124(2)(c) is not completed or is not proceeding with
reasonable speed. This includes a mechanism by which the costs incurred by the Council
can be registered as a charge against the property. The owner of the building will be liable
for the costs of the work.

19

Section 129 of the BA provides a mechanism to enable the Council to take measures to
avoid insanitary conditions in certain circumstances. The Council can take such action if,
because of the state of the building immediate action is necessary to fix insanitary
conditions. These are high thresholds and the provisions are not often used. The Chief
Executive is required to issue a warrant for action to be taken that is necessary to fix those
insanitary conditions, and that must be confirmed by the District Court (unless the owner
agrees to the action). If section 129 is used, the owner of the building is liable for the costs
of the action and the Council can recover the costs from the owner as a charge on the land.

20

In summary:
20.1

There is no power to compulsorily acquire land or buildings under the BA, even
if they are dangerous or insanitary buildings.

20.2

The Council can prevent residents from using or occupying a building subject to
flooding or flood risk if satisfied that it is a insanitary or dangerous building
under sections 121 and 123 of the BA by exercising its powers under sections
124(2)(a), (b), and (d) of the BA. This could be for an extended prior of time.
However if the power in section 124(2)(d) is used, access can be restricted for a
maximum of 30 days (section 125(1A) of the BA).

20.3

The Council could issue a notice under section 124(2)(c) of the BA requiring the
building owner to undertake works so that the building is no longer insanitary (or
dangerous). We are not aware of the specific details of the properties in question
but this could include the partial or complete demolition of the buildings10 or their
relocation to an area of the property that was not subject to the severe flooding
risks which may make the building insanitary. 11 If the owner failed to comply
with the insanitary building notice under section 124(2)(c), the Council could
seek a District Court order under section 126 of the BA to authorise it to
undertake the works required by that notice itself. The owner of the building
would be liable for the costs of the works.

9

Failure to comply with section 128 or a notice issued requiring works to be carried out are both offences under
the Act. A conviction and fine of up to $200,000, plus, for a breach of section 128, an additional $20,000 for
each additional day the offence has continued can be imposed
10

Section 127 of the BA: Any work required or authorised to be done under section 124(2)(c) or section 126
may include the demolition of all or part of a building.
11

Failure to comply with the insanitary building notice is an offence under Section 128A.
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20.4

The Council could take action necessary to fix insanitary conditions if immediate
action was required due to the state of a building under section 129 of the BA.
The owner of the building would be liable for the costs of the works. This power
is related to fixing the building so that it is no longer insanitary rather than
evacuating people from the building when there is a flood event.

Compensation
21

Following the issue of a section 124 notice, it is possible for the affected owners to bring
civil proceedings against the Council. 12 The most likely cause of action would be for
negligence. In order to do so, the owners would need to demonstrate that the Council owed
them a duty of care in issuing a dangerous building notice, that it breached that duty of care,
that the owners had suffered loss and that there was a direct causal link between the
Council's actions and the loss suffered. While the Council does have some potential
liability for its actions under the BA, we consider that potential liability can be minimised
by ensuring the Council has sufficient expert evidence before it, which demonstrates the
building in question is an insanitary building (or dangerous building) at the time the notice
is issued. In any event, we consider it is more likely that a dissatisfied owner might seek to
challenge a dangerous building notice through the Determination process provided by the
BA, rather than bringing a civil claim in the first instance.

RESOURCE MANAGEMENT 1991
Enforcement order or abatement notice
22

We understand that the use of properties in areas subject to severe flooding is lawfully
existing. It is likely that the houses and their use for residential purposes are either a
permitted activity under the Auckland Unitary Plan (AUP), authorised by a resource
consent, or will have existing use rights as they are already lawfully established.13 There is
no ability under the RMA to control an activity that is authorised and already existing,
unless it creates adverse effects on the environment.14

23

Under section 17(1) of the RMA, every person has a duty to avoid, remedy or mitigate any
adverse effect on the environment arising from an activity carried on by or on behalf of that
person (even if the activity is otherwise authorised by the RMA). Section 17 is focused on
environmental effects of an activity. The 'environment' is defined in section 2 of the RMA
as:
environment includes—

12

Section 391 of the BA makes it clear that civil proceedings could be brought in tort against the council for
building consents and code compliance certificates, and liability for the issue of a section 124 notice would not
be prevented by section 392.
13

Sections 9(3)(a) and 10 of the RMA.

14

In terms of the use of the land for residential activities subject to district plan rules - ie, sections 12-15 do not
apply.
4026955_1
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(a) ecosystems and their constituent parts, including people and communities;
and
(b) all natural and physical resources; and
(c) amenity values; and
(d) the social, economic, aesthetic, and cultural conditions which affect the
matters stated in paragraphs (a) to (c) or which are affected by those matters

24

While section 17 may apply, the core component of it is that the duty is on a person in
relation to the adverse effect of an activity carried out by that person. In this case the
adverse effects arising - property damage and risk to life, are created by the flooding rather
than by any activity being undertaken by the residents of affected properties. While we do
not consider that it is a good 'fit' with section 17 of the RMA, the Council could argue that
the residential activity being carried out at the properties is an activity creating adverse
environmental effects (at those properties), because they are prone to severe flooding.

25

Section 17 can be enforced by way of an abatement notice or enforcement order. In the
case of both an abatement notice and enforcement order, the person it is issued to is required
to comply with it, and failure to comply is a criminal offence under section 338 of the
RMA. In both cases, the involvement of the Environment Court may be required. An
enforcement order can only be granted by the Environment Court and an abatement notice
could be appealed to the Environment Court if the person it is issued against.15

26

Section 17(3) of the RMA makes it clear that an enforcement order or abatement notice may
be sought/served to:
26.1

Require a person to cease, or prohibit a person from commencing, anything that,
in the opinion of the Environment Court or an enforcement officer is likely to be
noxious, dangerous, offensive or objectionable to the extent that it has or is likely
to have an adverse effect on the environment (enforcement order can be made
under section 314(1)(a)(ii), abatement notice can be issued under section
322(1)(a)(ii)).
26.1.1

15

This power could potentially be used to require the residents to cease
occupation of the residences because that occupation is 'dangerous' to
such an extent that it is likely to have an adverse effect on the
environment. There is substantial case law on the meaning of
'offensive and objectionable'16, specifically the three step test in
Watercare Services Limited v Minhinnick.17 The same body of caselaw
does not exist in relation to the meaning of 'dangerous' but a plain and
ordinary meaning should be adopted, and if there is likely to be harm
or injury suffered this could be considered 'dangerous'.

Section 325 of the RMA.

16

Tasman Action Group Inc v Inglis Horticulture Ltd NZEnvC Decision No. C126/2007; Hill Park Residents
Association Inc v Auckland Regional Council Decision No. A 30/2003; Aitchison v Walmsley [2016] NZEnvC 13;
Banora v Auckland Council [2017] NZHC 3276.
17

[1998] 1 NZLR294.
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26.1.2

26.2

In saying that, the focus is on the person being prevented from doing
something which is dangerous, and in this case the danger is caused by
a natural hazard which is occurring at that persons' property, not
particularly because of something they have done. While possible, the
use of this power is not a clear 'fit' for the situation.18

Require a person to do something that, in the opinion of the Environment Court
or a Council enforcement officer, is necessary to avoid, remedy, or mitigate any
actual or likely adverse effect on the environment caused by or on behalf of that
person (enforcement order can be made under section 314(1)(b)(ii), abatement
notice can be issued under section 322(1)(b)(ii)).
26.2.1

We do not consider this power to be helpful in this case as the adverse
effect, being damage to property and danger to residents, is created by
flooding that will not be 'caused by' those residents. This power has an
inherent requirement for causation.

27

An enforcement order may also be made under section 314(1)(da) of the RMA to require a
person to do something that, in the opinion of the Environment Court, is necessary in order
to avoid, remedy, or mitigate any actual or likely adverse effect on the environment relating
to any land of which the person is the owner or occupier. The Environment Court has
previously held that section 314(1)(da) is intended to provide for a separate route for
liability of landowners irrespective of their participation in the events and whether or not
they have cause or contributed to the adverse effect. 19

28

This section could potentially be relied on to require the landowners and occupiers to
mitigate the adverse effects related to the land. This could potentially be by leaving the land
permanently or temporarily or taking steps to deal with the severe flooding and the adverse
effects it is causing. Whether or not such an order would be made depends on the
circumstances of this case. The Courts have confirmed this section may be used and an
enforcement order issued to a landowner even where a landowner has not caused or
contributed to an adverse effect. This is likely to be appropriate if there is a significant
adverse effect on the environment, or significant potential effect on the environment
(including significant potential for injury to members of the public or persons on the
property.)20

29

We note that section 319 will prevent the Environment Court from making an enforcement
order if the person is acting in accordance with a resource consent, designation, or a rule in
and plan and the adverse effects in respect of which the order is sought were expressly
recognised by the person who approved the plan, or granted the resource consent, or
approved the designation, at the time of the approval or granting, as the case may be.

18

We note that some caselaw also indicates that abatement notices cannot be issued to bring to an end existing
use rights: Shearing v Southland District Council [2006] NZRMA (HC)
19

Auckland Council v Lau [2016] NZEnvC 103, at [56]

20

Auckland Council v Lau [2016] NZEnvC 103.
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30

In summary, the Council does have powers under section 17, 314, and 322 of the RMA
which it could choose to use in these circumstances in order to compel the residents to leave
their property either temporarily or permanently, or potentially remove their houses from
the locations where they are subject to severe flooding. We consider the fundamental risk
with using these provisions is that they are focused on remedying adverse effects on the
environment or danger caused by the person, and in this case the issues arise due to flooding
rather than any action being undertaken by the residents.

31

If the Council was inclined to progress with an enforcement order we suggest that the power
in section 314(1)(da) is best suited to this situation as it allows an order to be made against
an owner or occupier regardless of whether they are responsible for the adverse effect on the
environment. An order under this section is a 'positive' one in that the Council would need
to be requiring something to be done by the owner or occupier to avoid, remedy or mitigate
the adverse effect. We note that there is no obligation to compensate any person who an
enforcement order is made against, albeit civil redress may still be claimed by a dissatisfied
resident.

Emergency works and powers
32

Sections 330, 330A, 330B and 331 of the RMA relate to emergency works. Importantly,
section 18 of the RMA specifies that no person may be prosecuted for acting in accordance
with section 330 of the RMA.

33

Section 330 sets out the fundamental requirements for reliance on the provisions. As
relevant, section 330 states:
330 Emergency works and power to take preventive or remedial action
(1) Where—
(a) any public work for which any person has financial
responsibility; or
(b) any natural and physical resource or area for which a local
authority or consent authority has jurisdiction under this Act; or
…
is, in the opinion of the person, authority, network utility operator, or lifeline
utility, affected by or likely to be affected by—
(d) an adverse effect on the environment which requires immediate
preventive measures; or
(e) an adverse effect on the environment which requires immediate
remedial measures; or
(f) any sudden event causing or likely to cause loss of life, injury,
or serious damage to property—
the provisions of sections 9, 12, 13, 14, and 15 shall not apply to any activity
undertaken by or on behalf of that person, authority, network utility operator,
or lifeline utility to remove the cause of, or mitigate any actual or likely
adverse effect of, the emergency.
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(1A)

Subsection (1) applies whether or not the adverse effect or sudden
event was foreseeable.

(2)

Where a local authority or consent authority—
9

(a)

has financial responsibility for any public work; or

(b)

has jurisdiction under this Act in respect of any natural
and physical resource or area—

which is, in the reasonable opinion of that local authority or
consent authority, likely to be affected by any of the conditions
described in paragraphs (d) to (f) of subsection (1), the local
authority or consent authority by its employees or agents may,
without prior notice, enter any place (including a dwellinghouse
when accompanied by a constable) and may take such action, or
direct the occupier to take such action, as is immediately necessary
and sufficient to remove the cause of, or mitigate any actual or
likely adverse effect of, the emergency.
(2A)

Sections 9, 12, 13, 14, and 15 do not apply to any action taken
under subsection (2).

(3)

As soon as practicable after entering any place under this section,
every person must identify himself or herself and inform the
occupier of the place of the entry and the reasons for it.

34

In this case section 330(2) is relevant to action taken by the Council on private land.

35

In accordance with section 330(2) of the RMA, the Council can enter onto any place
without prior notice and can take such action, or direct the occupier to take the action
immediately necessary to mitigate any actual or likely adverse effect of the emergency if it
forms the reasonable opinion that one of the following conditions will occur to a natural or
physical resource within its jurisdiction:
35.1

an adverse effect on the environment that requires immediate preventative
measures (section 330(1)(d)); or

35.2

an adverse effect on the environment that requires immediate remedial measures
(section 330(1)(e)); or

35.3

any sudden event causing or likely to cause loss of life, injury or serious damage
to property (section 330(1)(f)). The case law commentary on this provision
imports an element of probability, as opposed to loss of life, injury or serious
damage to property being a mere possibility.

36

The situations in which these measures are authorised to be undertaken are those requiring
an immediate response. We consider that the power in section 330(2) of the RMA could be
used where there is a flooding event to mitigate adverse effects of the emergency, which
might include injury to residents and damage to property. While such a flood event may
have been foreseeable, it may still require immediate preventative measures (under section
330(1)(d)), and might also be considered a sudden event likely to cause injury or serious
damage to property (under section 330(1)(f)).

37

In our view, the Council could use this power to require occupiers to leave affected
properties immediately under section 330(2), by entering their properties and directing them
to do so. The Council could also direct other action to be taken to mitigate the adverse
effects of the emergency if immediately necessary. We do not consider that the emergency
powers would allow the Council to permanently remove residents from their homes or to
require the removal of the houses on a permanent basis. This is because any action taken in
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reliance on section 303(2) of the RMA must be reasonable after considering the private
rights being interfered with,21 and only what is immediately necessary. The Council would
also need to carefully consider the evidential foundation upon which it formed the view as
to whether a specific flood event might warrant immediate action.22
After the emergency powers are used
38

Following the emergency works or action, there may be a need to seek resource consents to
retrospectively authorise its activity where the adverse effects are ongoing.23 Where the
Council merely requires residents to leave their homes, no retrospective resource consent is
likely to be required. However, if some other works are taken to mitigate the adverse
effects of the flood, the Council should consider whether a resource consent it required.

39

If any of the land is injuriously affected by the emergency works undertaken by the Council,
or another person suffers damage as a result of the exercise of that emergency power, then
the Council will be generally liable to compensate those persons. Section 331 of the RMA:
(2)

Every—
(a)

person having an estate or interest in land that is
injuriously affected by the exercise of any power under
section 330(2); and

(b)

other person suffering any damage as a result of the
exercise of that power—

shall be entitled to compensation from the authority in respect of
any damage which did not arise from any failure of that person to
abide by his or her duties under the Act.
(3)

40

Any compensation under subsection (2) shall be claimed and
determined in accordance with Part 5 of the Public Works Act
1981 and the provisions of that Act, so far as they apply and with
all necessary modifications, shall apply accordingly.

The quantum of any compensation the Council is liable to pay will be determined under Part
5 of the PWA. Sections 63 and 66 of the PWA may be particularly relevant in the
circumstances. We have not addressed this process in detail here, but can provide further
advice on if it would assist.

Future plan change
41

21

The Council could undertake a plan change related to the properties affected by severe
flooding and create rules that would prevent any future development of the properties. This
could be by way of a site specific zoning or the application of an overlay already part of the
AUP (eg, stormwater management control area). Any plan change could only control the

Auckland City Council v Minister for the Environment (1999) 5 ELRNZ 1

22

Gisborne District Council v Falkner EnvC Decision A82/94: Court discussed that storms which were not
'extreme events' but created erosion were insufficient to give rise to an 'sudden emergency'.
23

Section 330A of the RMA: only where the emergency activity contravenes any of sections 9, 12, 13, 14, and
15.
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effects of activities undertaken after the plan change, rather than applying retrospectively.24
We are aware of other Councils having undertaken site specific plan changes to recognise
areas subject to severe flooding.25 Such a plan change would likely be consistent with
provisions of the Regional Policy Statement, Chapter B10 of the AUP which manages the
effects of flooding. For example:
B10.2.1. Objectives
(2)

The risks to people, property, infrastructure and the environment
from natural hazards are not increased in existing developed areas.

(5)

The functions of natural systems, including floodplains, are
protected from inappropriate subdivision, use and development.

(6)

The conveyance function of overland flow paths is maintained.

42

This strategy is essentially promoting the 'managed retreat' by the relocation, removal and
abandonment of the buildings overtime due to the applicable AUP controls.26

43

We have not provided any detailed advice on this option but note that it could be a longer
term 'future proofing' solution.

Taking of land subject to a designation
44

We also note that if the Council obtained a designation over private land, by giving notice
of requirement over the land for a public work, then the land could be ordered to be
transferred to the Council by the Environment Court, but only if the owner of the land
applied for it to be (section 185 of the RMA). We can provide further advice on this option
of that would assist.27

PUBLIC WORKS ACT 1981
45

24

Under the PWA, every local authority is empowered to acquire any land required for a local
work for which it has financial responsibility.28 A local authority may enter into an
agreement to purchase land for this purpose.29 Where agreement is unable to be reached
between a land owner and local authority, the authority may serve on the owner a notice of
its intention to take the land.30 The owner may appeal to the Environment Court if they
object to the compulsory acquisition of their land.31

Section 10, 10A, and 20A of the RMA.

25

For example: Plan Change 42: Mangaroa Pinehaven Flood Hazard Extents to the Upper Hutt City Council
District Plan.
26

Policy 10.2.2 (9)-(10) of the AUP.

27

We note that there is a compulsory acquisition power in section 186, but this is only available to network
utility operators (as defined in section 166) so whether this power could be used would depend what was
intended to be done on the land.
28

Section 16 of the Public Works Act 1981 (PWA).

29

Section 17 of the PWA.

30

Section 23(1)(c) of the PWA.

31

Sections 23(3) and 24 of the PWA.
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46

The PWA defines 'public work' and 'work' to mean:32
(a) every Government work or local work that the Crown or any local
authority is authorised to construct, undertake, establish, manage, operate,
or maintain, and every use of land for any Government work or local
work which the Crown or any local authority is authorised to construct,
undertake, establish, manage, operate, or maintain by or under this or any
other Act; and include anything required directly or indirectly for any
such Government work or local work or use:
(b) every Government work or local work constructed, undertaken,
established, managed, operated, or maintained by any education authority
within the meaning of the Education Act 1964 and every use of land for
any Government work or local work which such education authority
constructs, undertakes, establishes, manages, operates, or maintains, and
include anything required directly or indirectly for any such Government
work or local work or use:
(c) any Government work or local work that is, or is required, for any
university within the meaning of the Education Act 1989.
(Emphasis added).

47

'Government work' is defined as:33
Government work means a work or an intended work that is to be
constructed, undertaken, established, managed, operated, or maintained by or
under the control of the Crown or any Minister of the Crown for any public
purpose; and includes land held or to be acquired for the purposes of the
Conservation Act 1987 or any of the Acts specified in Schedule 1 of that Act
(except the common marine and coastal area), even where the purpose of
holding or acquiring the land is to ensure that it remains in an undeveloped
state.

48

'Local work', on its face, appears to be defined more narrowly, as:34
local work means a work constructed or intended to be constructed by or
under the control of a local authority, or for the time being under the control
of a local authority.

49

'Construction and execution' is defined as:35
construction and execution, in relation to a work, include the establishment,
constitution, operation, maintenance and undertaking of the work; and
construct and execute have corresponding meanings.

50

These definitions are relevant because for a local authority to be able to acquire land for a
'public work', it needs to be for a 'local work', which ultimately requires something to be
'constructed or intended to be constructed'.

32

Section 2 of the PWA.

33

Section 2 of the PWA.

34

Section 2 of the PWA.

35

Section 2 of the PWA.
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Work 'constructed or intended to be constructed'
51

There is significant case law on the application of the PWA, which we have not reviewed
extensively. The case law that we have reviewed appears to support a broader interpretation
of 'construct' than the more colloquial connotation of something (in this context, probably
infrastructure) being built, which is consistent with the above definition of 'construction and
execution'.

52

While the Court of Appeal has said that in order for something to fall within the definition
of 'public work' there has to be 'some positive activity in relation to the land',36 in the cases
we reviewed which found that this requirement was not satisfied, there had really been no
element of activity or work in relation to the land in question.37 For example, land held in
the general bank of the Crown without being dedicated to a particular purpose,38 and a
public reserve that was automatically created in the process of land being designated and
vested in the Crown during the course of a subdivision.39

53

The Environment Court has also said that the term 'public work' used in the RMA has the
same meaning as in the PWA, citing the definition in section 2 of the PWA (above).40 This
definition does not require a Council to have actually constructed such work, instead, it
extends to works which a local authority may manage, operate or maintain.41

54

Accordingly, the Council does not need to 'construct' infrastructure in any conventional
sense of the word, so long as it actively does something to establish, constitute, operate or
maintain a 'work' (which could conceivably be a flood-break created from vegetation on
vacant land).

55

Alternatively, for the reasons discussed below, the 'work' might be the existing stormwater
network, as opposed to anything done to private land to mitigate or eliminate the flood risk
that properties near the stream at the end of the network are exposed to when severe rainfall
occurs. Such infrastructure has clearly already been 'constructed' in the ordinary sense of
the word.

'Authorised' work, and 'anything required directly or indirectly' for a work
56

For a work to be a 'local work' that is a 'public work' for the purposes of section 2 of the
PWA, it must be a work or use of land for a work that a local authority is 'authorised to

36

Port Gisborne Limited v Smiler [1999] 2 NZLR 695 (CA) (Port Gisborne).

37

Dunbar v Hurunui District Council (Dunbar) HC Christchurch CIV-2004-409-000171, 5 August at [22].

38

Port Gisborne at [24].

39

Dunbar at [26].

40

Frasers Papamoa Ltd v Tauranga City Council EC Tauranga W 90/2007, 26 October 2007 (Frasers)

at [48].
41

See Frasers at [48]. In that case, consent was sought to undertake a comprehensive residential development.
The initial proposal involved some internal roads within the development which would be private roads not
vested in Council (ie, they would not be public works). The Applicant had, however, accepted a condition of
consent that all such proposed private roads would vest as road in the Council. The Court considered that the
roads which were to vest in the Council (albeit at the time of future subdivision) were public works.
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construct, undertake, establish, manage, operate, or maintain' by or under the PWA or any
other Act, including 'anything required directly or indirectly' for any such local work or use.
57

Public drainage works (including both sewerage and stormwater drains, pipes, pumping and
treatment works and buildings) vest in local authorities.42 They have powers to construct
drainage systems and discharge water and waste into natural water, subject to the granting
of water or discharge permits that may have conditions attached.43

58

Here, the stormwater network in question has already been established and is currently
operating. The Council is contemplating trying to acquire the private land near the stream
at the end of the network, to use that land to implement measures to address the flood risk
that the properties are currently exposed to when the stream water level rises because of
severe rainfall.

59

In our view, it is questionable whether doing anything on the private land described above
can constitute a 'local work' that the Council is authorised to construct, undertake, establish,
manage, operate, or maintain under the LGA02 or PWA. We do not consider that the
Council has any direct authority to undertake the works envisaged on this private land to
address deficiencies in the stormwater network arising from/in inclement weather.

60

If the 'work' triggering the ability to acquire private land is instead the stormwater network
itself, as stated above, the Council is authorised to operate that network (presuming it has
the appropriate consents, etc.). The question is then whether the land in question is
'required directly or indirectly' for that work.

61

There is certainly an argument that acquiring the land for the purposes contemplated by the
Council is indirectly required for the stormwater network. In a technical sense, and on a
narrow reading of the word 'required', the network can operate without that land and any
buffer that Council might create from it, meaning it is not strictly (and certainly not
'directly') 'required' for that work. Practically however, and from the perspective of
residents living in proximity to the network at the end of the stream, it could be said that the
network cannot operate effectively if it causes a stream to flood after bouts of severe
rainfall. It could be said that the land in question is therefore indirectly required to enable
the Council to implement measures to address this issue for the effective management,
operation and/or maintenance of the network as a 'local work'.

62

In Re Jones,44 Southland District Council gave notice to Mr Jones of its intention to take
part of his land to build and operate a sewage treatment plant.45 There needed to be a
separation distance between the sewerage ponds and any residence.46 Mr Slowley for
Southland District Council submitted that the buffer area or separation distance was for the

42

Local Authorities Law in New Zealand, Palmer (online ed, Thomson Reuters) (Local Authorities) at 14.4.1.

43

Local Authorities at 14.4.1.

44

Re Jones PT Invercargill C49/96, 28 June 1996 (Re Jones).

45

Re Jones at 1.

46

Re Jones at 10.
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protection of potential neighbours rather than the ponds, and for this reason, it could not be
compulsorily acquired under the PWA.47 The Court noted:48
Having regard to the definition of 'public work' in the Public Works Act, I
would have thought that in the present context a buffer area is part of that
work…

63

That case can be distinguished from the situation we are concerned with however, because
the council in question had undertaken to designate the buffer area pursuant to section 168A
of the RMA at a later stage.49 The Court considered that regarding the buffer area as part of
the public work would be inconsistent with section 168A of the RMA, which 'speaks of a
public work or land necessary for the safe or efficient functioning of a public work'
(emphasis added).50 The Court considered that the buffer zone in question appeared to be in
the latter category in that case.51

64

Section 168A of the RMA, which applies if a territorial authority decides to issue a notice of
requirement for a designation, is irrelevant here. Arguably, the buffer contemplated by the
Council (similarly for the protection of persons as opposed to the protection of the network
itself) would form part of the work, or could at least reasonably be considered to be
indirectly required for that work.

65

We note however, that we are concerned with acquiring further land in connection with a
local work that has existed for some time, as opposed to at the time of acquiring land
directly or indirectly required for the construction of the work itself.

66

Ultimately, we consider that the option of using the PWA as a vehicle for acquiring the
private land in question to implement the measures contemplated by the Council is an
option worth further exploring. To fully advise on the validity of this option, we require
further information about the site and precise nature of the Council's proposal. For
example, we would need to know more about the establishment of the stormwater network
and whether land was acquired under the PWA for it, and what specific actions the Council
intends to take on the private land if it is acquired.

67

We note that where a local authority acquires or takes land for any local work under the
PWA, the owner of the land is generally entitled to full compensation from the local
authority for that acquisition or taking.52 If the Council acquires or takes the land in
question under the PWA, it will be required to compensate the owners in accordance with
Part 5 of the Act. We can provide further advice on the compensation process on request.

47

Re Jones at 11.

48

Re Jones at 11.

49

Re Jones at 11.

50

Re Jones at 12.

51

Re Jones at 12.

52

Section 60(1) of the PWA.
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CIVIL DEFENCE EMERGENCY MANAGEMENT ACT 2002
68

The purpose of the CDEMA, which repeals and replaces the Civil Defence Act 1983, is to:53
(a)

improve and promote the sustainable management of hazards (as that
term is defined in this Act) in a way that contributes to the social,
economic, cultural, and environmental well-being and safety of the
public and also to the protection of property; and

(b)

encourage and enable communities to achieve acceptable levels of
risk (as that term is defined in this Act), including, without
limitation,—
(i)

identifying, assessing, and managing risks; and

(ii)

consulting and communicating about risks; and

(iii)

identifying and implementing cost-effective risk reduction; and

(iv)

monitoring and reviewing the process; and

(c)

provide for planning and preparation for emergencies and for
response and recovery in the event of an emergency; and

(d)

require local authorities to co-ordinate, through regional groups,
planning, programmes, and activities related to civil defence
emergency management across the areas of reduction, readiness,
response, and recovery, and encourage co-operation and joint action
within those regional groups; and

(e)

provide a basis for the integration of national and local civil defence
emergency management planning and activity through the alignment
of local planning with a national strategy and national plan; and

(f)

encourage the co-ordination of emergency management, planning,
and activities related to civil defence emergency management across
the wide range of agencies and organisations preventing or managing
emergencies under this Act and the Acts listed in section 17(3).
(Emphasis added).

69

The CDEMA defines 'hazard' as 'something that may cause, or contribute substantially to
the cause of, an emergency'.54 'Risk' means 'the likelihood and consequences of a hazard'.55
'Emergency' means a situation that:56
(a)

is the result of any happening, whether natural or otherwise,
including, without limitation, any explosion, earthquake, eruption,
tsunami, land movement, flood, storm, tornado, cyclone, serious fire,
leakage or spillage of any dangerous gas or substance, technological
failure, infestation, plague, epidemic, failure of or disruption to an
emergency service or a lifeline utility, or actual or imminent attack or
warlike act; and

53

Section 3 of the Civil Defence Emergency Management Act 2002 (CDEMA).

54

Section 4 of the CDEMA.

55

Section 4 of the CDEMA.

56

Section 4 of the CDEMA.
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(b)

causes or may cause loss of life or injury or illness or distress or in
any way endangers the safety of the public or property in New
Zealand or any part of New Zealand; and

(c)

cannot be dealt with by emergency services, or otherwise requires a
significant and co-ordinated response under this Act.
(Emphasis added).

General functions, duties and powers
70

The CDEMA required local authorities to establish Civil Defence Emergency Management
Groups (CDEMGs) within 6 months after the date of the commencement of the Act.57
After the Council was established as a unitary authority for Auckland in 2010,58 it was
required to establish or re-establish a CDEMG in accordance with the CDEMA.59 We
understand that Auckland Emergency Management (AEM) is the Council's resulting
CDEMG.

71

CDEMGs and their members have relatively broad functions under section 17(1) of the
CDEMA, including to:
(a)

in relation to relevant hazards and risks,—
(i)

identify, assess, and manage those hazards and risks:

(ii)

consult and communicate about risks:

(iii)

identify and implement cost-effective risk reduction:

(b)

take all steps necessary on an ongoing basis to maintain and provide,
or to arrange the provision of, or to otherwise make available suitably
trained and competent personnel, including volunteers, and an
appropriate organisational structure for those personnel, for effective
civil defence emergency management in its area:

(c)

take all steps necessary on an ongoing basis to maintain and provide,
or to arrange the provision of, or otherwise to make available
material, services, information, and any other resources for effective
civil defence emergency management in its area:

(d)

respond to and manage the adverse effects of emergencies in its area:

(e)

plan and carry out recovery activities:

(f)

when requested, assist other Groups in the implementation of civil
defence emergency management in their areas (having regard to the
competing civil defence emergency management demands within the
Group’s own area and any other requests for assistance from other
Groups):

(g)

within its area, promote and raise public awareness of, and
compliance with, this Act and legislative provisions relevant to the
purpose of this Act:

(h)

monitor and report on compliance within its area with this Act and
legislative provisions relevant to the purpose of this Act:

57

Section 12(1) of the CDEMA.

58

Sections 2 and 6 of the Local Government (Auckland Council) Act 2009.

59

Section 22 of the CDEMA.
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(i)

develop, approve, implement, and monitor a civil defence emergency
management group plan and regularly review the plan:

(j)

participate in the development of the national civil defence
emergency management strategy and the national civil defence
emergency management plan:

(k)

promote civil defence emergency management in its area that is
consistent with the purpose of this Act.
(Emphasis added).

72

Under section 18(1) of the CDEMA, a CDEMG has 'all the powers that are reasonably
necessary or expedient to enable it to perform its functions' (emphasis added). Without
limiting the generality of section 18(1), section 18(2) provides that a CDEMG may:
(a)

recruit and train volunteers for civil defence emergency management
tasks:

(b)

conduct civil defence emergency management training exercises,
practices, and rehearsals:

(c)

issue and control the use of signs, badges, insignia, and identification
passes authorised under this Act, regulations made under this Act, or
any civil defence emergency management plan:

(d)

provide, maintain, control, and operate warning systems:

(e)

provide communications, equipment, accommodation, and facilities
for the exercise of its functions and powers during an emergency:

(f)

exercise any other powers that are necessary to give effect to any
civil defence emergency management plan.

73

Though the generality of section 18(1) is not limited by section 18(2), we consider that the
latter must provide some guidance when interpreting the former and the kinds of powers
that it might be 'reasonably necessary' for the Council to exercise to perform its functions.
The majority of the examples in section 18(2) are relatively specific and do not seek to
impose any onerous obligations or restrictions on members of the public.

74

While some of the options being considered by the Council to prevent the flood risk that the
properties in question are currently exposed to broadly appear to be within the functions of a
CDEMG under section 17, section 18 only confers on a CDEMG 'all the powers that are
reasonably necessary or expedient to enable it to perform its functions' (emphasis added).

75

In terms of performing its functions under section 17(1)(a), we do not consider that it would
be 'reasonably necessary' for AEM to try to require residents to evacuate their properties in
advance of any predicted severe rainfall, or to sell their properties to the Council for it to
create a buffer of vegetation between the stream at the end of the Council's stormwater
network and the properties in question. In performing its functions under section 17(1)(a),
we consider that AEM would be limited to taking what we consider to be 'softer' actions,
such as communicating risks to private property owners and having discussions with them
about potential options for mitigating or eliminating that risk.

76

Under section 64 of the CDEMA, a local authority must plan and provide for civil defence
emergency management within its district. Section 65 effectively imposes a general duty on
CDEMGs to consider alternatives. It provides that a CDEMG may, in achieving the
purpose of the Act, propose and recommend the inclusion of provisions in its CDEM plan
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that impose requirements on persons other than the CDEMG, its member local authorities or
emergency services.60 Before it adopts any such provision, a CDEMG must have regard to
a number of different factors.61
77

We consider that the above provisions reinforce our view that CDEMGs cannot impose
requirements or restrictions on private property owners to mitigate or eliminate flood risk
lightly. These provisions are probably not the appropriate vehicle for the Council to
implement some of the measures it is proposing accordingly.

Emergency functions, duties and powers
78

A person appointed under section 25 of the CDEMA may declare that a state of emergency
exists in the area for which the person is appointed if at any time, it appears to that person
that an emergency has occurred or may occur within the area.62 We do not consider that a
state of emergency could be declared in respect of the site in question on the basis that an
emergency may occur within the area in the event of severe rainfall which causes the stream
to flood. We consider there would need to be evidence of an acute risk of such an event
occurring at (or very near) the relevant time, effectively some indication that the event was
imminent as opposed to something likely to happen in the future.

79

Section 85(1) sets out the emergency powers of a CDEMG when a state of emergency is in
force in its area. These include, to:
(a)

(b)

80

(i)

works:

(ii)

clearing roads and other public places:

(iii)

removing or disposing of, or securing or otherwise making safe,
dangerous structures and materials wherever they may be;

provide for the rescue of endangered persons and their removal to
areas of safety…

The above powers do not enable AEM to require the properties in question to be evacuated
during a state of emergency declared as a result of the stream flooding. Instead, section 86
contains specific evacuation powers. This section may apply if a state of emergency is in
force and, in the opinion of any constable or a CDEMG Controller (referred to in the Act as
a 'Group Controller', who is appointed under section 26), evacuation is necessary 'for the
preservation of human life'. In that case, the Group Controller or person authorised by him
or her may direct within the area or district in which the emergency is in force:
(a)

60

carry out or require to be carried out all or any of the following:

the evacuation of any premises or place, including any public place;
or

Sections 65(1) and 65(2)(b) of the CDEMA.

61

Namely, under section 65(1)(a)(i)-(iii): the extent to which such provisions are necessary to achieve the
purpose of the Act; other means in addition to or in place of such provisions that may be used in achieving the
purpose of the Act; and the reasons for an against proposing, recommending or adopting the proposed provisions
and the principal alternative means available, or of taking no action.
62

Section 68 of the CDEMA.
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(b)

the exclusion of persons or vehicles from any premises or place,
including any public place.
(Emphasis added).

81

This provision therefore empowers AEM to evacuate the private premises in question
during any state of emergency declared as a result of the stream flooding. We emphasise
that this power can only be exercised while a state of emergency is in force, and not before
or after such time.

82

Section 87 is a related power that may apply when a state of emergency is in force. It
allows a Group Controller or constable (or any person acting under their authority) to enter
on, and if necessary, break into, any premises or place within the area or district in respect
of which the state of emergency is in force if he or she believes on reasonable grounds that
the action is necessary for:
(a)

saving life, preventing injury, or rescuing and removing injured or
endangered persons; or

(b)

permitting or facilitating the carrying out of any urgent measure for
the relief of suffering or distress.

83

If either of the above paragraphs were triggered during a state of emergency declared as a
result of the stream flooding, AEM could exercise the above power to enter the private
properties in question.

84

Section 90 gives a Group Controller or constable, or person authorised by him or her, the
power to requisition land from the person in control of it during a state of emergency if the
Group Controller, constable or authorised person considers it is necessary for the
preservation of human life.63 The person exercising this power must give the owner or
person in charge of the requisitioned property a written statement specifying the property
that is requisitioned and the person under whose control the property is to be placed.64 The
owner or person in control of the property must provide the person exercising the power
with any assistance that they reasonably require for the effective and safe use of that
property.65

85

During a state of emergency declared as a result of the stream flooding, the Group
Controller of AEM could exercise this power to direct the property owners in question to
immediately place their properties under the Group Controller's control and direction (or
that of a constable or other authorised person) if this was necessary for the preservation of
human life. We note, however, that we consider that the threshold of this action being
'necessary for the preservation of human life' is reasonably high.

86

Further, on a practical level, we question how useful this power would actually be for the
Council if this threshold was in fact met in a flooding emergency. The properties would
only remain in the Group Controller or other empowered person's control while a state of
emergency was still in force, meaning it is unlikely to be useful for implementing any

63

Sections 90(1)-(2) of the CDEMA.

64

Sections 90(3)-(5) of the CDEMA.

65

Section 90(6) of the CDEMA.
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'future-proofing' measures. Requisitioning the land in question would only ensure the safety
of residents over the course of the state of emergency, which evacuation would probably
achieve more effectively. If AEM does exercise this power, it may be liable to pay
compensation to any person having an interest in the requisitioned property under section
107 of the CDEMA.66

LOCAL GOVERNMENT ACTS
87

The Auckland Council is established as a unitary authority under the LGA-AC, which sets
out its structure, functions and duties. Where there are any conflicts between the LGA-AC
and the LGA02 or LGA74, the LGA-AC prevails.67 While the LGA-AC provides decisionmaking principles that may be relevant, it does not directly provide any powers that may be
relevant in these circumstances.

88

The Council has the basic power to acquire land by purchase or compulsorily under the
PWA (section 189 of the LGA02), and is liable to pay compensation any for land taken
under the PWA, or injuriously affected by the exercise of any powers of the LGA02, or
injuriously affected by a public work (section 190 of the LGA02). These powers do not
limit the Council from entering into a commercial transaction for sale and purchase of land
but rather establish that the Council does have the power to acquire land and that
compensation will be payable. This also indicates that the only mechanism by which the
Council is able to compulsorily acquire private land is under the PWA (as discussed above).

89

In the present circumstances, although not directly relevant to your question we note that the
Council relevantly has:
89.1

The power to construct works on private land under section 181 of the LGA02;

89.2

The general power of entry to land and buildings (on notice) provided in section
171 of the LGA;

89.3

The power of entry into occupied land or buildings without notice for the purpose
of doing anything it is authorised to do under the LGA02 or any other Act68 under
section 173 of the LGA02 if there is:
(a)

(b)

90

there is a sudden emergency causing or likely to cause—
(i)

loss of life or injury to a person; or

(ii)

damage to property; or

(iii)

damage to the environment; or

there is danger to any works or adjoining property.

While the LGA74 contains a number of powers in relation to wastewater services and drains
(sections 451-468), these do not provide any assistance in the present circumstances.

66

Section 107(4) of the CDEMA.

67

Section 5 of the LGA-AC

68

This power is also held by Auckland water organizations under section 64 of the LGA-AC.
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91

Under Part 29 of the LGA74, the Council can declare a 'land drainage area' which 'means
any area constituted under this Part for land drainage purposes (section 503 of the
LGA74). The declaration must define the relevant area, assign a name to the drainage area,
and fix the day on which the declaration takes effect (section 504 of the LGA74). The
Council can only make such a declaration if a demand for poll of electors is taken in
accordance with section 505 and 505A and that results in a majority of votes in favour of
the declaration or a petition complying with section 505B is presented to the Council.69
There are procedural requirements which must be followed in relation to the declaration,
including publicising it.

92

Within a 'land drainage area', the Council can undertake 'land drainage works' as provided
by section 509 of the LGA74:
(1)

The council may purchase, or make and maintain, or enlarge, and
from time to time alter, extend, or repair, any drainage channel or
land drainage works constructed under this Part in any drainage
area in the district, and for that purpose may—
(a)

contract with the owner of any private land for and
acquire from him by deed duly executed the grant in
perpetuity to the council of the use, occupation, and
enjoyment of that land or any part thereof for the
purpose of constructing and maintaining any drainage
channel or land drainage works thereon:

…..

93

Essentially these powers link in with those in other legislation70 and make it clear that the
Council can purchase private land for the purpose of undertaking drainage works.

94

These Acts do not provide any power to remove residents from properties subject to severe
flooding either temporarily or in the long term, and they rely on the PWA process when the
Council wishes to compulsorily acquire land which may include for the purpose of ensuring
land drainage.

95

We note that we have not considered whether any Auckland Council Bylaws may have
application in this situation. The Council may want to confirm/consider this, or we can
consider Bylaws further if you would like.

Yours sincerely

Kierra Krumdieck
Senior Associate
Direct +64 4 474 3228
kierra.krumdieck@dlapiper.com

Stephen Quinn
Partner
Direct +64 9 916 3787
Mobile 027 434 9668
stephen.quinn@dlapiper.com

69

Section 504(3) of the LGA74.

70

The Soil Conservation and Rivers Control Act 1941, Land Drainage Act 1908.
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SUMMARY OF POWERS
Act

Power to require residents to
leave their home temporarily
during a flood?

Power to require residents to leave
their homes permanently due to the
risk of a flood event?

Can the Council compulsorily
acquire the land due to the
significant flood risk?

Compensation required?

Building Act 2004

Yes, if Council is satisfied that
the building is an 'insanitary
building' in accordance with
section 122(1)(a)(i) and section
124(2)(d) of the BA

Yes, if Council is satisfied that the
building is an 'insanitary building';
section 122(1)(a)(i) and section
124(2)(a) and (b) allow the Council to
put up a hoarding and attach a notice
to warn people not to approach the
building.

No, Council cannot compulsorily
acquire land or buildings.

No, unless the Council is
sued in tort.

Yes, under section 330(2) of the
RMA the Council can enter onto
any place (without prior notice)
and can take action, or direct
the occupier to take the action
immediately necessary to
mitigate any actual or likely
adverse effect of an emergency,
if the Council forms the

Potentially, by issuing an abatement
notice or seeking an enforcement order
from the Environment Court under
sections 17(3), 322(1)(a)(ii),
314(1)(a)(ii) or 314(1)(da) of the
RMA. The most useful power is likely
to be section 314(1)(da).

No.

Resource
Management Act
1991

4026955_1

In our view the use of these powers are

The Council can force buildings which
are 'insanitary buildings' to be made
sanitary, which can include being
partly or completely demolished or
moved under sections 124(2)(c) and
126. The Council could also take
action to fix insanitary conditions if
'immediately' required under section
129 of the BA.
Yes, if the Council takes
emergency action under
section 330(2) of the RMA it
will be liable to compensate
any people harmed by the
actions or the occupiers of
the land injuriously affected
under section 331 of the

Act

Public Works Act
1981

Power to require residents to
leave their home temporarily
during a flood?

Power to require residents to leave
their homes permanently due to the
risk of a flood event?

reasonable opinion that an
adverse effect on the
environment requires immediate
preventative or remedial
measures or any sudden event
causing or likely to cause loss of
life, injury or serious damage to
property will occur to a natural
or physical resource within its
jurisdiction.

not likely to be appropriate to require
the permanent removal of residents
due to the risk of flooding.

No.

No.

Can the Council compulsorily
acquire the land due to the
significant flood risk?

Compensation required?

RMA.
Otherwise no, unless the
Council is sued in tort.

Yes, although the Council would not
be requiring the land due to the
significant flood risk, but rather on the
basis that it is required for a 'local
work'.

Yes, in accordance with the
Part 5 of the PWA.

In order to use the land acquisition
process in the PWA, the Council
would need to positively use the land
for the purpose of a local work
(directly or indirectly).
Civil Defence
Emergency
Management Act

4026955_1

Yes, under section 86, while a
state of emergency is in force, a
constable or Group Controller

No. These evacuation and requisition
powers can only be exercised while a

No, the land can only be requisitioned
if it is necessary for the preservation of
human life, and will only remain under

Yes, if land is requisitioned
under section 90, the Council
will be liable to pay

2

Act

Power to require residents to
leave their home temporarily
during a flood?

Power to require residents to leave
their homes permanently due to the
risk of a flood event?

Can the Council compulsorily
acquire the land due to the
significant flood risk?

Compensation required?

2002

may direct the evacuation of any
premises or place if, in their
opinion, it is necessary for the
preservation of human life.
Section 90 also allows a
constable or Group Controller to
requisition land while a state of
emergency is in force if it is
necessary for the preservation of
human life. Once that person
was in control of the land, they
could require any residents to
leave the property.

state of emergency is in force.

the control of a constable or Group
Controller while a state of emergency
is in force.

compensation to any person
having an interest in that
property in accordance with
section 107.

Local Government
Acts 1974, 2002
and Auckland
Council 2009

No.

No.

Yes, in accordance with the PWA
process. Note that the Council does
have functions in relation to land
drainage and storm water.

Yes, as per the PWA.

4026955_1
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Appendix C:

T+T Structural Assessment

Job No: 28846.1630
31 January 2019
Auckland Council
Private Bag 92303
Auckland 1142
Attention: Richard Smedley
Dear Richard

Piha Flood Risk to Structures in the Glenesk Rd Catchment
Phase 1 Site Specific Assessments
1

Introduction

At the request of Auckland Council, and following meetings with Healthy Waters, Auckland Council
Compliance & T+T on 18 and 24 October 2018, our senior Structural Engineer Geoff Radley and
graduate Engineer Stuart Airey undertook inspections jointly with Compliance Officer Jonathan
Reddell, on 9 November 2018 of the following Piha properties.





6-8 Glenesk Road
10 Glenesk Road
14 Glenesk Road
18-20 Glenesk Road






24 Glenesk Road
26 Glenesk Road
45-47 Glenesk Road
50 Glenesk Road (4 No. dwellings and caravans)






52 Glenesk Road
91 Glenesk Road
Art Gallery (21 Seaview Road)
8 No. bridge crossings over Piha Stream

The purpose of the inspections was to assess the public safety and risk of building instability (during
flood events), availability of flood refuge and safe means of egress, and integrity of the access for the
occupants and the public for frequent and a one in 100 year return period storm events. There have
been a number of flood events (notably the April 2018 event) over the past few years recorded in
the Glenesk Rd catchment that have impacted on properties and structures.
Over the last few months there has been a debate over which frequency of flood event these
building assessments should be based on.

2

Site Description

The properties inspected are shown on the site map (Figure A) for the Glenesk Rd catchment area –
refer to Appendix A. Photographs were taken during our inspections and these are presented in
Appendix B of this report.

Tonkin & Taylor Ltd | 105 Carlton Gore Rd, Newmarket, Auckland 1023, New Zealand
PO Box 5271, Wellesley St, Auckland 1141 P +64-9-355 6000 F +64-9-307 0265 E akl@tonkintaylor.co.nz

2
All properties which are the subject of these assessments are located within 45 metres of the Piha
Stream, on either side of Glenesk Road.

3

Observations

Site observations, structure type, property details and assessed risk for each of the sites/structures
inspected are presented in summary form in Table 1 in Appendix C. It is important to note that our
observations were external only and the majority of the buildings were either vacant or not occupied
at the time of our visit. Photographs for the dwellings and access bridges, where applicable, are in
Appendix B.

4

Conclusions

The majority of the dwellings we inspected externally were originally consented and had various
additions/extensions since built, some of which were not consented. There were also a number of
“bach type” dwellings on the property at 50 Glenesk Road for which there were no building records.
The Council-consented structures on properties were generally robust and not seen as at-risk to
being destabilised by frequent flood events. It is our preliminary assessment, based on external
inspection only, that those dwellings at Nos 6-8, 10-12, 14, 20, 24 and 26 Glenesk Road may incur
structural damage for a one in 100 year flood event. This is based on inferred ‘DV’ values between
3.0 and 2.3 derived from the Council flood risk assessment
We are unable to comment on whether the houses visited are deemed insanitary as we have not
inspected them internally to assess dampness, material decay, etc. We have some concern
regarding the foundations to those structures on properties close to the stream bank where erosion
has occurred, including Nos. 14, 18, 24, 26, 50 & 52, and the pedestrian bridges at 10-12 and 20
Glenesk Rd. We consider the owners at 18 and 24 Glenesk Road need to obtain engineering reports
on the stability of their dwellings and ground retention.
In particular, we consider the pedestrian bridge at No. 18 Glenesk Rd to be structurally unsound and
unsafe.
By contrast, the majority of bridge structures we observed across the stream were not consented
and are considered to be unstable and/or at-risk during a flood event. The bridge structures should
be designed by a suitably qualified and experienced CPEng (NZ) Engineer and compliant with the NZ
Building Code and other relevant standards. Where flooding is predicted to rise above house floor
level safe refuge can be obtained in those structures with upper storey levels providing stability has
been preserved. For those buildings which are single storey, safe egress is being examined for the
various flood events in our flood risk report under Phase 2 of this commission.

Tonkin & Taylor Ltd
Piha Flood Risk to Structures in the Glenesk Rd Catchment
Phase 1 Site Specific Assessments
Auckland Council

31 January 2019
Job No: 28846.1630

Appendix A:

Aerial – site location
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Appendix B:

Photographs

Art Gallery entry – stream bank on right

Art Gallery exterior from main road elevation

Art Gallery – side facing stream bank

6 – Glenesk – frontage of building

14 Glenesk – front steps to house

14 Glenesk – subfloor scouring around pile concrete, underfloor insulation damaged

Bridge over stream to 10-12 Glenesk – south abutment to pole bridge flood damaged and timber planking erected
for access. Note no railings.

10 or 12 Glenesk – view from path to bridge of lower house

20 Glenesk – view of house from flood plain at rear

20 Glenesk – garage at rear of property

18 Glenesk – steep bank below deck to dwelling

24 Glenesk – view of dwelling from front drive

24 Glenesk – rear of property close to stream bank. Bank under deck near to house piles part eroded.

26 Glenesk – rear of building as viewed from stream bridge

Rear of 26 Glenesk – timber two storey dwelling on north side of stream

45-47 Glenesk – view from road

45-47 Glenesk – ground floor clearance low, rear of structure built on to side of hill

91 Glenesk – view from backyard

91 Glenesk – subfloor under extension at front

50 Glenesk – main dwelling viewed from driveway

50 Glenesk – house two front of property by driveway

50 Glenesk – house three (storage)

50 Glenesk – house four at front of property

50 Glenesk – green caravan at rear of property

50 Glenesk – makeshift timber dwelling with caravan on side

52 Glenesk – timber dwelling with caravan attached under gazebo

Vehicle bridge access to 20 Glenesk

Timber bridge access to 18 Glenesk. Concrete pier to north bank partly undermined

Timber bridge behind 26 Glenesk leading to two storey dwelling on north bank

Loss of bank protection due to scour beneath. Piha Mill Company vehicular bridge

Log bridge to rear of 50 Glenesk across stream. Note no railings.

Appendix C:

Observation Table

Piha Flood Risk – Glenesk Rd Catchment
Table 1: Engineering Site Assessments - Site Specific Observations Summary
Note: N. A. = Not Applicable
Site Address

Art Gallery
21 Seaview Rd

6-8 Glenesk Rd
House

Type of
Structure

Age of
Structure
(approx.)

Consented?

Building Materials

Subfloor Space

Single storey.
Concrete slab
foundation,
timber framed
structure.
Ancillary sheds
plus water tank
behind gallery

Circa 1960’s.

No – was to be
demolished when
new fire station
built (1998) – BC
98/3401.

Plywood exterior wall
cladding with battens.
Corrugated sheet metal
roofing

None. Slab on
grade foundation.

Two storey,
residential
dwelling, timber
framed,
suspended timber
floor on piles.

1978

Yes

Timber weatherboard
cladding, Corrugated
sheet metal roofing.

Driven piles
embedded
supposedly 1.2m
into natural
ground.

(based on
Council
records)

Flood Refuge?

Integrity of
Dwelling/Structure

Safe Egress
Available?

*To Council
100 year ARI
level

(to Council 100 year
ARI flood level)

(based on
Council water
modelling)

No

Gallery building positively
connected to concrete slab.
Sheds are marginal for fixity
in ground. Some damage
may occur in flood

Yes – to knoll by
Piha Store.

Robust cantilevered piles
embedded at reasonable
depth.

Yes – to Glenesk Rd
roadway.

(within house)

Yes – upstairs on
second level.

Suggest replacing
window on roadside
with a door to assist
egress.

Civil/Structural
Integrity of
Access

Special Notes

Good clear, safe
access , no bridge
crossings

3 lightweight structures located
behind the Gallery – no uplift
resistance, other than self-weight.
Gallery is partly in road reserve – no
building plans sighted.

Good clear, safe
access

Minimum ground clearance: 1.0m on
approved plans, onsite
measurement: 700mm.

May incur some damage to
structure in flood event.

Stream behind property partly
blocked with boulders.
Deck had some rot.

10-12 Glenesk Rd
Pedestrian access
bridge

Footbridge to
provide access to
10-12 Glenesk on
north side of
stream.

Unknown

10-12 Glenesk Rd
Lower house
(north side of
stream) –
unknown address

Two storey,
residential
dwelling.
Concrete slab and
timber piled
foundation.

Unknown

14 Glenesk Rd

Single storey,
substantial
residential
dwelling, timber
framed,
suspended timber
floor on braced
timber piles. Deck
attached to
northern
elevation. Garage
at southern end
of building

Original: 1971,
Extension:
1991, Garage:
1993

Timber footbridge
with concrete
support pier.

Unknown

House

18 Glenesk Rd
Pedestrian access
bridge

Unknown.

Log bridge, no hand
railings where >1m
drop.

N.A.

N.A.

Marginal structural condition

May become
submerged during
flood

-

Scouring of ground around southern
approach – temporary planking
installed. Abutments located close
to steep banks.
At risk during flood event.

Unknown

Yes

No

Lightweight vertical
timber board wall
cladding. Roof cladding
unknown.

Low subfloor
space (<300mm)

Combination of cedar
vertical wall boards &
mortared stone wall
cladding. Corrugated
sheet metal roofing.

Timber
superstructure/concrete
pier; foundations not
known.

Yes – refuge in
the attic space
within upper
level.

Appears to be robust.
Minor flood damage may
occur (DV 2.30)

Relies on neighbour
for egress.
Alternative egress
route across bridge
is inadvisable.

Well braced piles
with reported
minimum pile
embedment of
450mm. Central
area supported by
masonry block
foundation wall.
Southern side of
house on concrete
footings.

No

Good – likely to withstand
flood event pressures, well
braced foundation.

Yes – to upslope
property opposite
side of street.

Scouring noted around tops of piles
in subfloor and trapped debris
observed.

Minor structural damage
likely in extreme events due
DV of 2.4

Occupants at risk
during escape.
Inhibited access
from eastern front
door. Can escape
from central front
door.

Some floor insulation lost due to
flooding.

N.A.

N.A.

Unsafe, structurally unsound.

Not suitable

Not to be used

Unsafe – access across
10-12 Glenesk Log
Bridge. Log bridge
may be submerged
during flood and
integrity of bridge
possibly compromised
due to flood.

April floodwater reached just below
ground floor level of dwelling
Close to stream

Boundary fencing caused
obstruction to flood flows in April
2018 event.

-

Bridge has notable dip, main beams
appear structurally light, diagonal
strut to brace. Bridge appears
structurally unsound.

Site Address

Age of
Structure
(approx.)

Consented?

Residential
dwelling

Unknown

Unknown

N.A.

20 Glenesk Rd
Vehicular access
bridge

Vehicle access
bridge for 20
Glenesk on north
side of stream. No
axle limit posted

Circa 1979

Yes

20 Glenesk Rd
Dwelling

Single storey
residential
dwelling, timber
framed.
Suspended timber
floor on braced
piles.

Circa 1979

20 Glenesk Rd
Garage

Stand-alone
Garage.
Suspended timber
floor on braced
timber piles.

Circa 1999

Yes

Hardiflex sheet wall
cladding. Corrugated
sheet metal roofing.

Braced timber
piles – reported
embedment of
450mm.

No

24 Glenesk Rd

Two storey
residential
dwelling, timber
framed.
Suspended timber
floor on internal
piles with
rendered brick
perimeter beam.
Upper storey
supported on
external poles.

Original; 1957

Original cottage
consented. Upper
storey extension
plus bridge and
deck behind
house not
recorded as
approved by
Council

Timber framing,
external poles, painted
weatherboards,
corrugated sheet metal
roofing.

Low subfloor
space ~300mm.

Yes – on second
level.

Two storey
residential
dwelling, timber
framed. Original
on concrete slab
foundation.
Extension on
internal piles.

Original: 1963

Original – yes

Original – N.A.

Extension: pre1991.

Extension – not
consented.

Lightweight fibre-light
wall cladding.
Corrugated sheet metal
roofing. Masonry block
walls on ground level of
original structure.

Log footbridge
bridge, with hand
rails

Unknown

Timber framed, log
bridge.

N.A.

18 Glenesk Rd
(viewed from
stream bank only)

House

26 Glenesk Rd
House

26 Glenesk Rd
Pedestrian access
bridge [to north
side of stream]

Type of
Structure

Alteration;
1986?

Building Materials

Subfloor Space

Integrity of
Dwelling/Structure

Safe Egress
Available?

*To Council
100 year ARI
level

(to Council 100 year
ARI flood level)

(based on
Council water
modelling)

N.A.

N.A.

Unknown but projecting deck
may need underpinning

Timber planks with steel
U-Beam support. No
railings

N.A.

N.A.

Dilapidated deck but
adequate for light vehicles.

Timber Hardiplank wall
cladding. Corrugated
sheet metal roofing.

Braced piles,
300mm
embedment.

(based on
Council
records)

Yes

No

Flood Refuge?
(within house)

Civil/Structural
Integrity of
Access

Special Notes

No alternatives
sighted (other than
unsafe bridge)

See access bridge
note – not safe

Bank alongside stream, supporting
dwelling and deck above, has eroded
and poses a potential ground slip
hazard and risk of undermining
structure.

N.A.

N.A.

River bed deepest on southern bank
below bridge.

Structural integrity adequate
for flood.
No

Some structural damage
likely due to high DV (2.6
m2/s)

Evidence of a previously operational
weir upstream.
No – access bridge
would be flooded.
Secondary flow path
and steep slope
potentially difficult
to traverse

No – site is accessed
via bridge over the
stream.

Some structural damage
likely due to high DV (3.0
m2/s)

No – same as above.

No – same as above.

Garage on secondary flow path.

Some concern regarding
stability of original
foundations and potential
undermining of the house
piles from river scour.

Yes – to upslope
property opposite
side of street.

Good clear, safe
access.

Timber bracing between house and
roadside boundary fence.

House uninhabited. Water damage
was visible to bottom of internal
linings of dwelling.

Based on debris deposits the April
flood waters reached 2m depth on
side of house.

Deck and unconsented
bridge were connected
behind property. Flood
damage to bridge may
destabilise deck which is
attached to house. DV 2.40
Yes – on second
level

Extension –
appears to be on
internal piles

N.A.

Robust original concrete
structure but some damage
likely to extension under
extreme flood.

Sag in flexible bridge

Based on observed debris deposits,
the April 2018 flood waters reached
1.7m depth on side of house.

Deck attached to northern elevation
next to stream. Decking timber has
some rot.

Yes – to upslope
property opposite
side of street.

Good clear, safe
access.

Access to property
from riverside only.

May become
submerged during
flood

Dwelling in fair condition. Property
file notes unconsented work carried
out . New deck has been constructed
behind house recently.
Area of land behind property on
north side of stream being used as a
potential camping site. Observed
timber stage and skate board half
pipe in grounds. Bridge crossing
nearby not inspected. This area was
not assessed and may be
compromised in future flood event.

-

Site Address

Type of
Structure

Age of
Structure
(approx.)

Consented?

Building Materials

Subfloor Space

(based on
Council
records)

Flood Refuge?

Integrity of
Dwelling/Structure

Safe Egress
Available?

*To Council
100 year ARI
level

(to Council 100 year
ARI flood level)

(based on
Council water
modelling)

(within house)

Civil/Structural
Integrity of
Access

Special Notes

26 Glenesk Rd
Pedestrian access
bridge 2 [to north
side of stream]

Timber footbridge
over secondary
water course.

Unknown

Unknown

Timber. Relatively new
design.

N.A.

N.A.

In new sound condition

May become
submerged during
flood

-

Secondary water course is relatively
shallow; bridge has no railings.

26 Glenesk Rd
Pedestrian access
bridge 3[to north
side of stream]

Timber footbridge
over secondary
water course.

Unknown

Unknown

Timber

N.A.

N.A.

Old structure, no hand rails.

May become
submerged during
flood

-

Secondary water course is relatively
shallow, bridge has no hand rails.

26 Glenesk Rd
Sleep-out [on
north side of
stream]

Two storey
residential
structure.
Suspended timber
floor on braced
timber piles.

Unknown

No

Board and batten wall
cladding. Roof cladding
unknown.

Low subfloor
space.

Yes on upper
floor/attic

Marginal due to aspect ratio
of structure

Upslope behind
building

Unsafe as it’s required
to cross three bridges
to egress to main road

Structure is in secondary water
course.

45-47 Glenesk Rd

Three level
residential
dwelling. Timber
framed. Dwelling
on timber piles,
garage and patio
(above) on
concrete slab.
Back wall of
garage a retaining
wall.

Original; 1994

Original – yes

Extension: 2009

Extension – yes

Masonry block garage
walls. Plywood sheet
and plaster render wall
cladding. Corrugated
sheet metal roofing.

Low subfloor
space below
dwelling.

Yes – on second
and third levels.

Yes – upslope
behind dwelling.

Good clear, safe
access

Bank under rear of house infilled
against corrugated iron, loading piles
laterally.

Two storey
residential
dwelling. Timber
framed, concrete
slab on grade
foundation

Dwelling – date
unclear (circa
1990)

Dwelling – yes

Weatherboard cladding
upper level, flexboard
on lower level. Tiled
roof.

N.A.

Yes – on upper
level.

Dwellings on north side of stream
present. Appeared not to be
compliant with Building Code. Close
inspection of buildings not carried
out but may be associated with
horticultural activities. Large number
of cars located in this area.

50 Glenesk Rd
House 2

Single storey,
residential
dwelling, timber
framed.
Suspended timber
floor on piles.

Unknown

No.

Plywood sheet wall
cladding. Roof cladding
unknown.

Low subfloor
space. Piles on
perimeter are
embedded.
Internal piles rest
on concrete
blocks.

50 Glenesk –
Pedestrian access
bridge across
stream

Timber
footbridge.

Unknown

No

Plywood sheeting,
timber planks and two
supporting logs. No
hand rails.

50 Glenesk Rd
House 3 (Storage)

Covered deck,
Timber floor
suspended on
piles .Caravan
attached to side

Unknown

No

Timber posts support
roof. Corrugated sheet
roofing. Two sides are
covered with sheet
metal.

50 Glenesk Rd
House 1

Some
unconsented
works apparent.

Some
unconsented
works apparent
(filling in on lower
level + addition of
garage).

Some damage may occur
DV 2.8

Good – dwelling is suitably
rigid.

Refuge noted uphill
behind house.

Good (1-2m water height in
1/100yr event) Building
appears well founded on
piles and slab at grade and
unlikely to be destablised

Isolated with flood
waters all around.

Driveway ok. No
bridge crossings.

Large number of
cars located in this
area.

Unclear if people on
north side of river are
domiciled in the area.

No

May incur some scour
damage to piles.

Escape to house 1
on this section

Driveway ok. No
bridge crossings.

N.A.

N.A.

Deflected under pedestrian
loading. Appears undersized
for span of log beams.
Anchorage appeared light.
Susceptible to flood damage.

May become
submerged during
flood

-

Piles are
embedded.

No

Some structural damage
likely to occur from caravan
movement in flood event.

Isolated

Driveway ok. No
bridge crossings.

Shelter used for storage

Site Address

Type of
Structure

Age of
Structure
(approx.)

Consented?

Building Materials

Subfloor Space

(based on
Council
records)

Flood Refuge?

Integrity of
Dwelling/Structure

Safe Egress
Available?

*To Council
100 year ARI
level

(to Council 100 year
ARI flood level)

(based on
Council water
modelling)

(within house)

Civil/Structural
Integrity of
Access

50 Glenesk Rd
House 4

Single storey
timber shed on
piles.

Unknown

No

Plywood sheet wall
cladding. Roof cladding
unknown.

Piles are
embedded into
ground.

No

Marginal

Isolated. Escape to
house 1

Driveway ok. No
bridge crossings.

50 Glenesk Rd
Several Caravans

N.A.

N.A.

N.A.

N.A.

N.A.

No

Several caravans noted
onsite – all are at risk of
being destabilised in a flood
event.

No

Unsafe as bridge
crossing is required
for caravans on north
side of stream

52 Glenesk Rd

Single level,
timber plywood
shack with
caravan attached
to the front. Floor
at grade.

Unknown

No

Plywood walls,
polycarbonate roofing

N.A.

No.

Structure vulnerable to
flood/wash out. Poor
construction.

Close to road

Good clear , safe
access

91 Glenesk Rd

Two storey
residential
dwelling with
single storey
extension. Timber
framed,
Suspended timber
flooring on timber
braced piles.

Original: 1987

Original – yes

Good. Dwelling appears rigid.

Addition - yes

Low subfloor
space below
dwelling (max
height ~600mm).

No – for unit at
rear

Addition (two
storey section)
– 2007.

Weatherboard cladding
on back extension,
plywood shadow line
cladding on front
section. Corrugated
sheet metal roofing.

Yes – deck at rear
provides egress to
back and uphill to
property at rear.

Timber vehicle
access bridge

Unknown

Possibly

Timber and reinforced
concrete bridge. Hand
rails on both sides.

N.A

N.A.

Piha Mill Camp
Bridge

Yes – upper
storey for
addition at front
of dwelling

In good serviceable condition

Special Notes

Located close to stream.

Previous flood level reached 600mm
depth at front steps.

Southern bank of stream (side
supporting Glenesk Rd) has scoured
under rock protection, debris in
stream.

Appendix D:

T+T Peer review recommendations

#

Recommendation

Response

1

The following addition design storms should be
included:
5 year ARI scenario
50 year ARI scenario should also be considered for risk
assessment purposes.
Additional analyses of the gauge records is carried out
to consider rainfall depths, temporal pattern and
storm duration for different AEPs.
The model validation should be completed using best
estimates of the catchment rainfall. This
recommendation links with the Recommendation 4.
Further analysis of the rain radar information for the
April 2018 event would assist. We also recommend
analysis of the rain radar information for other
historical events (refer Recommendation 5).
Hydrological model sensitivity and validation should
be completed for the following four storm events
because there are flood level observations available:
April 2017, 3 February 2018, 28 April 2018 and 3
December 2018.

Done

The hydraulic model should be separated from the
hydrological model so that issues in relation to
hydrology are kept separate from hydraulic issues.
The sensitivity of the following hydrological
parameters should be considered:
Design rainfall
Duration
Depth
Temporal pattern and/or time to peak (this is likely to
be particularly important for the assessment of more
frequent events (e.g. 2 and 5 year ARI)
Actual rainfall, analysed and estimated from additional
nearby gauges and rain radar
Catchment time of concentration/lag time.
The area of interest for the assessment should be
clearly identified.
Consider carrying out ground truthing using registered
surveyors to understand the ground level differences
in the context of model validation and design flood
levels. This will help to increase confidence in the
model and model validation.

Done

The stream channel and bridges should be
represented in the hydraulic model.
The impact of debris blockage should be considered as
part of the sensitivity assessment.
Additional historical flood records are now available to
support a more comprehensive hydraulic model
validation (refer recommendation 5 for event
identification).
A comprehensive sensitivity assessment should be
carried out to help represent the hydraulic
uncertainty. The sensitivity assessment should
consider the following for both model validation
events and design rainfall events:
The effect of buildings on localised flood levels
because they block the flow which is currently not
included in the hydraulic model. This will influence

Done

2

3

4

5

6

7

8
9

10
11
12

13

Done

Done

Rain radar analysis received. Only included in April
2018 hydraulic model. More analysis required to
understand rainfall variability and uncertainty.
Done.

Done – more investigation would assist.

Done
Not done as insufficient time

Not done, should be considered as part of the design
development of any preferred options.
Done and included

Partially done within timeframes, more analysis would
assist flood risk assessment, unlikely to change
conclusion of Dangerous or Insanitary Building
recommendations.

14

the simulated flood level and the comparison to
recorded flood levels for model validation.
Hydraulic roughness
Debris blockage (as per recommendation 11)
The impact of changes in beach profile downstream of
Piha lagoon
The hydraulic effect of different flows (from the
hydrological sensitivity assessment).
To assist with the risk assessment, a maximum depth x
velocity plot would be useful in addition to the depth
plots and velocity plots provided.

Done

15

Identify which building stability curve has been
adopted for the assessment.

Not required for dangerous build assessment criteria
due to only one building being located in the updated 2
year ARI floodplain. Recommendation still applies to
flood risk assessment.

16

The building stability assessment should be
supplemented with the building specific structural
assessment that provides information on the
structural integrity of the buildings and any specific
susceptibility of the building to flood hazards.
A review of the potential for debris flows and/or
mudflows resulting from landslips is carried out.
Flood mitigation options are considered and clearly
communicated for different return period events.
The following options are considered further:
Raise Glenesk Road and/or Seaview bridge out of the
floodplain, to enable emergency vehicles access, and
to create a route of evacuation.
Reconsider stream conveyance options if/when the
buildings at highest risk are removed. The option may
require reconsideration because there may be
additional land available for flood conveyance of
either frequent of extreme flows.
Consideration of land rezoning or other planning
measures to manage a retreat from the hazard (e.g.
through a Structure plan).

Done

17
18
19

Not done, should be considered as part of the design
development of any preferred options.
In separate report
These were fed into the consideration of option by
Council.

