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Determination 2012/002

Compliance of proposed building work on
land subject to inundation at 138 Kauaeranga
Valley Road, Thames

1.2

1.3

1.4

15

The matter to be determined

This is a determination under Part 3 Subpart hefBuilding Act 2004 (“the Act”)
made under due authorisation by me, John Garditeemager Determinations,
Department of Building and Housing (“the Departnigrior and on behalf of the
Chief Executive of the Department.

The parties to the determination are:
. the building owners A Gillooly and G Small (“thepicants”)

. the Thames Coromandel District Council (“the auitlyty carrying out its
duties and functions as a building consent authant a territorial authority.

This determination arises from a proposal by th@ieants to build a house (“the
proposed work”) in the flood plain of the Kauaeramjver being land which is
subject to inundation. It is proposed to locatelibuse on a specifically engineered
building platform in order to raise the house abtheelevel of a 100-year flood
event. In conjunction with building the platfortretapplicants propose to carry out
earthworks to modify the river terrace adjacentriher to compensate for the
obstruction caused by the platform. The autharttysidered that the proposed work
will not meet the requirements of the Building Cadleespect of the possible
adverse effect of the work on neighbouring property

| consider that the matter to be determfnisdvhether the proposed work would, in
principle, comply with Clause E1 Surface watefthe Building Code (Schedule 1,
Building Regulations 1992). | note that a formgpkcation for building consent has
been subsequently made by the applicants and cehystne authority (refer
paragraph 3.8). | consider the reasons for thieoaity's decision to refuse the
application do not have a direct bearing on mattdére determined.

In making my decision, | have considered the subiois of the parties, the report
of a firm of independent consultants (“the expgrtsimmissioned by the

1 The Building Act, Building Code, Compliance docunsemast determinations and guidance documentsdi$suthe
Department are all availablewatvw.dbh.govt.n2or by contacting the Department on 0800 242 243.

2 Under section 177(1)(a) of the Act

% In this determination, unless otherwise stateftrences to sections are to sections of the Attefierences to clauses are
to clauses of the Building Code.
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1.6

2.2

3.2

3.3

Department to advise on this dispute, and the @tielence in this matter. | have
not considered any other aspects of the Act oBtlikling Code; in particular | have
not considered the compliance of the proposed imgjlglatform with Clause B1
Structure.

The relevant sections of the Act and the Buildirggl€ are provided in Appendix A,
and a decision tree relating to building sites saibjo natural hazards in Appendix B.

The building work

The building platform is 15 metres long x 7 metngde in plan and is situated on a
property with a southern boundary bordering onkhaaeranga River. The platform
is proposed to be some 165 metres from this sauthmundary, and consists of
engineered fill contained within concrete retainimgls on three sides and with a
battered slope at the remaining side. Based orels@iepared by Environment
Waikato, the finished floor level will be at RL 9etres, which is some 500mm
above the 100-year flood level.

It is proposed that earthworks adjoining the tegsawill be carried out to increase
the capacity of the property’s river terrace tovamnwater during flood events. A
firm of consultants engaged by the applicants (ttwesultants”) were of the opinion
that these earthworks would offset the capacitydog to the creation of the
platform. The proposed work is shown in Figuteelow.

Background

In April 2008, Environment Waikato produced a ‘Rifi®od hazard assessment’
(“the flood hazard assessment”) for the Kauaerdigar.

On 17 August 2010, Environment Waikato producedrarsary of flood hazard
information (“the flood hazard summary”) in regaocthe property. The flood
hazard summary gave an overview of the inundatmehfimod hazard for the
property and specifically noted:

The flood level that is predicted to affect this property due to the Kauaeranga
River is:

RL 8.6 m during a river flood event with a 1% AEP*

This level is taken from the local flood hazard assessment and explicitly include
the predicted effects of climate change on rainfall intensity (+ 20%) and sea
level (+0.5 m) to the year 2080

The flood hazard summary also stated:

This flood hazard information is based on the existing channel geometry and
floodplain topography. However, this excludes existing and future obstructions
such as fences, trees and buildings. These obstructions may cause localised
changes to the flood extent, depth and/or speed.

This predicted flood level does not represent the maximum expected
flood. There is the potential for larger river/tidal events to occur,
resulting in a higher flood level.

4 AEP refers to ‘Annual Exceedance ProbabilityheTterm ‘1% AEP’ means an event having a 1% prdibabf occurring
annually and can also be referred to as a ‘100-geamt’. A 2 % AEP refers to a 50-year event, % AEP refers to a 10-
year event.
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3.4 On 30 May 2011, the authority produced a Land imfstion Memorandum (“LIM”)
relating to the property, and which included thgomts prepared by Environment
Waikato including the flood hazard summary.

3.5 The applicants engaged the consultants to undedadesk top study for the flood
assessment and mitigation options associated hatpatential developments within
the property’. The study, dated 1 September 28é4¢ribed the construction of the
platform and noted that the finished floor wouletdeo be located 0.5 metres above
the top water level during a 100-year annual reootevent (1% AEP). The
consultants estimated the required level to beL & Rmetres, or 500mm above the
100-year flood level estimated by Environment Wtoka

3.6 The consultants considered that the best optioddeelopment would be to create a
building platform of engineered fill, complete wilccess, on the upper portion of
the site. Earthworks to modify the river terracedmpensate for the loss of flow
cause by the platform during flood events was edspiired. The consultants
attached a drawing indicating flood flow cross s»t relative to the platform and
the estimated flood levels.
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Figure 1: The river valley showing the current situ ation and the proposed building
platform (Note that the vertical scale is exaggerat  ed)

3.7 The application for a determination was receivedhgyDepartment on 15 September 2011.
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3.8 On 28 September 2011, the applicants applied taub®ority for a building consent
to construct the platform. The authority verbatvised the applicants, both prior to
and after the application, that it would refuséssue the building consent. It was
also noted that if building consent was to be grdnthe presence of a natural hazard
would be notified on the certificate of title. Thathority’s letter to the applicants
declining the application said:

There is insufficient information to support the building consent. The engineering
information should clearly show that the speed and flow of water would not erode the
building platform for at least the life of the building.

The [consultant’s] report refers to the need for a detailed hydrological and hydraulic
modelling. [The authority takes] the view that this modelling should be done and
provided as part of the building platform application.

[The authority] still holds the view that [it] must consider refusing the consent under
Section 71 of the Building Act or, if the consent is granted, the presence of the natural
hazard will be notified on the certificate of title.

The letter suggested that the application shoultatve outcome of the
determination.

4. The submissions

4.1 In a submission to the Department dated 18 Oct?det, the authority described
the application for a building consent and the dld@zards identified in the area of
the property. The submission noted that:

. The authority ‘would be very concerned for the gniy of any habitable
building if it were to be built without the owngpsitting in place measures that
would safeguard the building, its occupants andht@uring properties from
possible inundation’.

. Inundation could cause damage to foundations, abfleor structure,
materials stored on site, including water tanks maghinery, and waste water
treatment provisions.

. The flood levels could be higher than those predidty Environment Waikato.

. The ‘decision to refuse the consent for the platfts based on there being
insufficient detailing in the application to sayigthe authority] that the
provisions [of] section 71(1)(b), 71(2)(a), and 3){&) have ... been met'.

. No details had been provided for the platform aow It is to be protected
from inundation. The authority was not satisfipdttthe platform is situated in
a ‘medium flood hazard zone’.

The authority also referred to previous determoraipublished by the Department
to support its position regarding the platform.

4.2 The authority forwarded copies of:

the authority’s ‘Flood Hazard Map’

the flood hazard summary

the flood hazard assessment

extracts from the LIM

Department of Building and Housing 4 20 January 2012



Reference 2418 Determination 2012/002

4.3

4.4

4.5

. the High Court decision iBavidson v Palmerston North City Council®

In a covering letter to the Department the applea®scribed the background to the
dispute and responded to the authority’s commentsienmarised below:

. As the authority had only identified the risks telg to inundation, riverbank
erosion was not relevant to the current situation

. Waste water disposal would be dealt with at a sepatage of the
development.

. The authority had based its building height ruleghe Environment Waikato
modelling, which allowed for 100-year event plua486 contingency.
Accordingly, the risk factor is ‘negligible or verginimal at best’.

The submission distinguished the Department’s prevdetermination decisions
referred to by the authority, and noted that thasien inDavidson was in relation
to erosion, which the applicants considered waselevant to this determination.
Finally, it was stated that the life of the builgiplatform was proposed to be
indefinite.

The applicants forwarded copies of:

. the various reports prepared by the authority amdrBnment Waikato
. the consultants’ study dated 1 September 2011

. the property LIM

. the High Court decision iavin Logan v Auckland City Council®

. aerial photographs of the property.

In an email to the Department dated 18 Novembelf 2k applicants commented
on the authority’s submission as follows (refeogtaragraph 6.3):

. The applicants would prefer to apply for a largeitding platform which,
apparently, would not result in any further hazargeople or property in
accordance with the Act and the Building Code.

. The platform has been ‘conservatively’ located #aapplicants queried
whether moving it closer to the northern boundaoyld make any difference.

. The platform as detailed was a second choice tagpécant’s preferred
pole/pile foundation and the applicants were uncesao why the authority
was averse to the pole/pile foundation.

. An additional consideration is the topography @& #neas upstream of the
property. These contain many trees and plantimgiscould reduce floodwater
speeds and currents.

The expert's report

As described in paragraph 1.5, | engaged a firmadpendent experts, who are
Chartered Professional Engineers with specialigedise in water management.

® Christine Mary Davidson v Palmerston North City CalilRIC PMN CIV-2006-085-1462 [30 May 2008]
® Gavin Logan v Auckland City Council 9/3/99, (2000) 4 NZ ConvC 193, 184
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5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10

6.1
6.2
6.3

The experts were engaged to provide me with arsassnt of the technical matters
associated with the dispute.

The experts issued a report dated 25 October 2@t ssessed the proposed
platform and earthworks in terms of the followirguses:

Clause E1.3.1

The assessment regarding the runoff from the pexppkatform in terms of Clause
E1.3.1 needed to be considered in a 10% AEP ewempared with such an event
occurring on the Kauaeranga River floodplain.

The peak flows from the building platform in the-yi®ar event were likely to be in
the order of 1.5 litres/second (0.001&second). This is compared to the flow in
the floodplain in the same event of hundreds ¥setond, which is in the order of
100,000 times greater than that relating to théqia. The proposed earthworks to
the river terrace would ensure that surface wadssipg over the floodplain in a 1%
AEP would be unlikely to provide damage or nuisatacether property.

If a more realistic building platform of three tim#he size was to be considered, then
the 1.5 litres /second figure would increase taado5 litres /second,

The experts found that in relation to the larger AE (100-year) event:

The size of the earthfill with respect to the floodplain and its capacity, its
location relative to other property, velocity and depth shown by Environment
Waikato, and topography indicate that negligible change in velocity or water
direction is expected beyond the boundary of [the property] as a result of the
earthfill proposed, simply because of the scale of the proposed fill in the valley
floor is less than 1% of the theoretical flow path area’.

The experts also supported the applicants’ progbsalfurther hydrologic and
hydraulic modelling be carried out later to sup@oresource consent.
Clause E1.3.2

The experts noted that the theoretical 1% AEP epeadicted by Environment
Waikato gives a flood level of some 500mm belowghsposed building platform.
The experts also endorsed the 500mm freeboard geddwy Environment Waikato.

On the basis of the information provided, the etgpaere of the opinion that as the
level of the platform was appropriate to protedtding work located on the
platform, the requirements of Clause E1.3.2 wodariezt.

The experts also stated that careful engineerisgydevas required to ensure the
stability and longevity of the engineered fill famg the platform.

The draft determination
Copies of a draft determination were forwardech®iarties on 7 December 2011.

The authority accepted the draft without furthemoaent.

The applicants accepted the draft subject to contsrtbat were listed in a covering
letter dated 6 January 2012. | have made thosedmnts | consider appropriate
and summarise the remaining comments as follows:

. The proposed house is situated “adjacent to” ratier within the
Kauaeranga River floodplain.
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7.1
7.1.1

7.2

7.2.1

71.2.2

. The applicants suggested that the authority showrde up with the best
alternative solution to the suggested pole housstaaction.

. As the building consent application was made sulpsatfo the determination
application and is separate, the two comments rogdlee authority in its
submissions as set out in bullet points four and @f paragraph 4.1 should be
deleted.

. The applicants would prefer to build either a pmieoncrete foundation or a
combination of the two to the required height, vathengineered earth mound
retained by concrete walls with a slope on one, $abe a garage.

. There were also other elements additional to taeesplantings that are
relevant to the topography of the property.

. The applicants requested guidance on the suitabilialternative foundation
options.

Discussion
General

The application for determination has been madespect of proposed work that is
not yet fully detailed. However, the applicantsd@rovided sufficient information
for the experts to reach an opinion about the c@npé of the proposed work.
Given that further work is required by the applitsaito demonstrate compliance with
E1 to the authority, | believe it is most useful fee to give my opinion in respect of
the methodology to be used by the applicants terdehe compliance in respect of
the proposed work, rather than make a definitiva@silen about what is not yet a
fully developed solution.

Compliance with Clause E1
Clause E1.3.1

The experts have noted that flows from the builgtegform in the 10-year event are
likely to be of the order of 1.5 litres/second.isTbompares with a floodplain flow in
the same event of hundreds of'second (a 100,000-fold increase). Even with a
three-fold increase in platform size, the flowrisrieased to approximately

5 litres/second. This assessment doesn’t congidezffect of the built-up platform
on the flood flows, but only what is dischargednfirthe platform into those flows.
However, in considering this in relation to thegkar 1% AEP (100-year) event, the
experts found that the size of the platform witbpect to the floodplain, together
with its location and topography, indicated thategligible change in velocity or
water direction was expected beyond the boundatiyeoproperty. This was due to
the size of the proposed platform located in tHeeydloor being less than 1% of the
theoretical flow path area.

Accepting the experts’ opinion that any effect be platform is considered
negligible in the 1% AEP event, | then find thasthegligible effect would also
relate to a 10% AEP event. Accordingly | consithett the experts’ report
demonstrates there is no issue regarding compliaitbeClause E1.3.1. In addition,
| accept that this position would also apply tdatfprm that was some three-times
larger than that proposed.
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7.2.3

7.2.4

7.2.5

7.3
7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

Clause E1.3.2

The experts have accepted the 500mm freeboard gedpdny Environment Waikato.
| also note that this freeboard complies with peaph 4.3 of Verification Method
E1/VML.

| am of the opinion that the freeboard to the flewel of the proposed house will be
greater than 500mm because:

. The flood level to be considered under Clause Bis3the 2% AEP (50 year)
event; not the 1% AEP event. The difference ighebetween the two events
is likely to be significant given the limited widdf the flooded river channel
when compared with, say a large open flat floodhpla

. Depending on the type of construction, the finisfiedr level in the house
will be somewhat higher than the proposed platf&ioof 9.1. If the house
has a concrete slab it will be at least a 150mrhdrigand if it has a timber
floor it will be some 500mm higher. The freeboarlld, in effect, be raised
from 500mm to somewhere between 650 to 1000mm ndiépg on the
constructed form of the building.

Accordingly, taking into account the experts’ repmd the conclusions that | have
reached, | am of the opinion that proposed flowellevould comply with the
requirements of Clause E1.3.2.

Application of sections 71 and 72

Before the application of section 71 can be disedisthe code-compliance of the
proposed work should be considered. In my viewptlogposed platform using the
methodology proposed by the applicants will meetrdquirements of Clauses
E1.3.1 and E1.3.2; as regards the other relevaitdiBg Code clauses, these must be
considered by the authority when the applicatiorctmsent is made.

In considering the authority’s concerns regardiectisn 71, | must follow the process
described in the Act, and which is illustrated deagmatically in Appendix B.

First, | must consider whether the land on whiahghatform is built falls within
either of the two categories described in sectitd{4)(a) and (b). Based on the
information | have received, | accept that the l&ntmately connected” with the
building site is subject to a natural hazard arad section 71(1)(a) applies.

Second, having accepted that the property is sutgecnatural hazard in terms of
section 71, | must consider the provisions of secti2. This section states that a
building consent authority must issue a buildingsamnt if all the requirements set
out in subsections 72(a) to (c) are met.

In the present circumstances, | am of the opirta, in terms of section 72(a) the
proposed work will not accelerate, worsen, or rigsuthe natural hazard on the land
on which the building work is to be carried out,oorany neighbouring property.

As | have already decided that the property isextthip inundation, then it follows
that section 72 (b) also applies.

With regard to section 72(c), based on my decisiomsevious determinations (see
Determination 2007/110), | am of the opinion thed &uthority should not require
the applicants to apply for a waiver as the platfes code-compliant and both it and
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the property are affected by a natural hazard.oAtingly | am of the opinion that
section 72(c) is satisfied even though no waivenodification is required.

7.3.8 The authority has referred to section 71(3)(akiatron to the possible erosion of the
platform. | consider the authority’s concerns dtidae satisfied once the applicant
has submitted a properly detailed application fatding consent (refer also
paragraph 7.5.2).

7.4 The authority’s concerns

7.4.1 The authority is concerned that if any habitablgdig to be built on the property is
not properly safeguarded, its integrity will beghtened. However, | note that if
future building work is designed to comply with tBeilding Code, then the
authority should have no concerns about its intggin this respect, | consider that
following advice from the authority as to the ess@mequirements for the building
consent, it would be reasonable for the authooitsetjuest a robust analysis of the
building work. In addition, foundations and wat&nks would need to be designed
to accommodate any extra loading regarding theafiskundation. Damage to
materials and machinery is not a Building Code eratt

7.4.2 While damage to waste disposal systems is a vahdideration, the authority needs
to receive and consider proposals from the apptcaather than apply a blanket
refusal to issue a building consent.

7.4.3 The authority has also questioned the flood lepedslicted by Environment
Waikato. | accept that while the Environment Waiksummary contains certain
disclaimers, it represents the most recent assesshthe current situation. It also
specifically allows for the predicted effects oinfall intensity and rising sea levels
up to the year 2080. In my view the technical infation provided by Environment
Waikato is reasonable, and | do not accept theoaityls view that events larger that
the 1% AEP need to be considered.

7.5 Conclusions

7.5.1 | accept that the methodology proposed by the eapis to determine compliance is
acceptable and that, in principle, the proposedkwolt comply with Clause E1.

7.5.2 Under section 45 the applicants are required tonsiith their building consent
application sufficient detail to show compliancethe Building Code. | accept
that this has not yet been done and that furthtzildd work is to be provided by the
applicants’ consultant to inform and confirm thengdiance of the proposed work.
In this respect, | acknowledge that the applichaige requested some guidance as to
the most suitable foundation construction in relatio the site. As it is outside the
ambit of the determination process to provide itigrmation | suggest that the
applicants liaise with their consultants and thinarity to arrive at the most suitable
solution.

7.5.3 I note the experts’ recommendations that furtheirblpgic and hydraulic modelling
be carried out later to support any resource cdreggplication and that careful
engineering design is applied to the building worlalso note that the basis on
which the platform is to comply with Clause B1 & yo be established.

7.5.4 For its part, the authority is required to basedassideration on the information that
is supplied by the applicants (including their @sges to reasonable requests for
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further information to demonstrate compliance) antlon general principles that it
appears to have applied to date.

7.5.5 Given that the whole property is subject to inuradgtthen a section 73 notification
should be applied as a condition of the buildingsemnt.

The decision

8.1 In accordance with section 188 of the Act, | herdbiermine that, in principle, the
proposal by the applicants to construct a builgitegform, done in conjunction with
the modification of the river terrace to compengatehe loss of capacity caused by
the platform, will comply with the requirements@lfauses E1.3.1 and E1.3.2 of the
Building Code.

Signed for and on behalf of the Chief Executivéhef Department of Building and Housing
on 20 January 2012.

John Gardiner
Manager Deter minations
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APPENDIX A The legislation
A.l The relevant sections of the Act are:

71

72

73

Building on land subject to natural hazards

(1) A building consent authority must refuse to grant a building consent for
construction of a building, or major alterations to a building, if —

(a) the land on which the building work is to be carried out is subject or is
likely to be subject to 1 or more natural hazards: or

(b)  the building work is likely to accelerate, worsen or result in a natural
hazard on that land or any other property.

(2) Subsection (1) does not apply if the building consent authority is satisfied that
adequate provision has been or will be made to —

(@) protect the land, building work, or other property referred to in that
subsection from the natural hazard or hazards; or

(b) restore any damage to that land or other property as a result of the
building work.

(3) Inthis section and sections 72 to 74, natural hazard means any of the following:
(c)  subsidence:
(e) slippage.

Building consent for building on land subject to natural hazards must be
granted in certain cases

Despite section 71, a building consent authority must grant a building consent if the
building consent authority considers that-

(@) the building work to which an application for a building consent relates will not
accelerate, worsen, or result in a natural hazard on the land on which the
building work is to be carried out or any other property; and

(b)  the land is subject or is likely to be subject to 1 or more natural hazards: and

(c) it is reasonable to grant a waiver or modification of the building code in respect
to the natural hazard concerned.

Conditions on building consents granted under se ction 72

(1) A building consent authority that grants a building consent under section 72
must include, as a condition of the consent, that the building consent authority
will, on issuing the consent, notify the consent to,—

(c). . . the Registrar-General of Land.

A.2 The relevant provisions of the Building Code:ar

PERFORMANCE

E1.3.1 Except as otherwise required under the Resource Management Act 1991 for
the protection of other property, surface water, resulting from an event having a 10
percent probability of occurring annually and which is collected or concentrated by
buildings or sitework, shall be disposed of in a way that avoids the likelihood of
damage or nuisance to other property.

E1.3.2 Surface water, resulting from an event having a 2 percent probability of
occurring annually, shall not enter buildings.
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APPENDIX B Building sites subject to natural hazard s

Building Sites Subject to Hazards — Decision Tree

Step 1
Does the building comply with the Building —  NO —>
Code assuming no hazard defined in s71(3)7

|

YES

}

Step 2
Analyse re s71(1)

Redesign building and
return to Step 1

Issue the building

{a) |s the property as a whole subject to a —  NO consent

s71(3) hazard?
{b) Will the building work worsen or result fo (a) and (b)
inas71(3) hazard?

l

YES
fo (a) or (b)

}

Step 3
Is the building site subject to a hazard? — NO —_
(consider Auckland CC v Logan)

}

YES

|

Step 4
Analyse re s71(2)

Issue the building
consent

(a) Is the property and the building
protected?

— YES —b
to (a) or (b)

Issue the building
consent

(b} Will damage be restored?

}

NO
ta both (a) and (b)

|

Step 5
Analyse re s72

Refuse the

> NO building consent

(a) Will work not worsen or result in to (a) and (b)
hazard?

(b) Is property subject to hazard? (see
step 2)

(c) Is it reasonable to grant a waiver? (Not
considered relevant — see

Determination 2007/110)

Issue the building
-  YES — consent subject to s73
to (a) and (b) natice

Figure 1:Building sites subject to hazards — the d
in the Building Act 2004

ecision process described
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