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1. INTRODUCTION 

 

1.1 My full name is Iris Brookland.  I am a Planning Engineer in the 

Christchurch City Council's City Operations Group's Assets and 

Network Planning section in the Asset and Network Planning Team 

Water and Waste.  My role includes the interpretation, review and 

building of flood models, advising on flood risk and setting floor levels 

requirements under the Building Code and City Plan. 

 

1.2 I have worked for the Christchurch City Council (Council) for the last 

three years.  Prior to joining the Council, I worked for eight years for a 

number of consulting firms in Christchurch in the areas of stormwater 

modelling and catchment planning.  I hold a Masters of Applied 

Science degree in Environmental Management from Lincoln 

University and a degree in Environmental Engineering from the 

University of Applied Science in Luebeck, Germany.  I am a 

permanent New Zealand resident and moved to Christchurch from 

Germany in October 2002. 

 

1.3 I am experienced in 1d modelling, mapping using geographic 

information systems (GIS) and other specialised flood analysis 

software.  I have a good knowledge of the local topography, rivers 

and the recent flooding in Christchurch. 

 

1.4 I am familiar with the flood models the Council holds.  I have mapped 

and processed the results from these models.  I produce and 

maintain the data for the Christchurch City Council Floor Level Viewer 

website.  Through this website we provide information on flood risk 

and minimum floor level requirements to the public on an individual 

property level.  For properties where automatically processed floor 

levels are not appropriate, I undertake and oversee individual floor 

level assessments. 

 

1.5 I confirm that I have read the Code of Conduct for Expert Witnesses 

contained in the Environment Court Practice Note 2014 and that I 

agree to comply with it.  I confirm that I have considered all the 

material facts that I am aware of that might alter or detract from the 
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opinions that I express, and that this evidence is within my area of 

expertise, except where I state that I am relying on the evidence of 

another person.   

 

1.6 The key documents I have used, or referred to, in forming my view 

while preparing this brief of evidence are: 

 

(a) the Styx SMP Blueprint for Surface Water Management, 

CCC 2012; 

(b) the Natural Hazards Proposal; 

(c) the section 32 evaluation report; 

(d) the statements of evidence of Mr Greg Whyte, Mr Graham 

Harrington and Mr Mark Ivamy; and 

(e) Flood Modelling Results, GIS terrain data and other GIS 

background files. 

 

2. SCOPE 

 

2.1 My evidence relates to how the flood modelling results have been 

used to delineate the proposed Floor Level and Fill Management 

Areas (FLFMA) on the planning maps.  My evidence also addresses 

the specific relief sought by the Council relating to the delineation of 

the FLFMA .   

 

2.2 Mr Whyte's and Mr Harrington's evidence address the flood models 

themselves and the key assumptions in those models.  Those matters 

are not within the scope of my evidence. 

 

2.3 I attended the caucusing of the flood experts on 19 January 2015 and 

as a result have signed the joint statement along with the others who 

attended. 

 

3. EXECUTIVE SUMMARY  

 

3.1 The FLFMA has been mapped by using 1 in 200 year flood model 

results and adding a freeboard of 250mm elevation.  The extent of 

this freeboard level has been stretched to a horizontal buffer to 
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include additional areas with land levels below freeboard level, but 

not within the modelled flood extent.  This method used computer 

processing only and does not require individual judgement.  The 

results are reproducible. 

 

3.2 The delineation has resulted in a FLFMA shape that leaves many 

properties with minor FLFMA incursions and a “zig-zag” style outline 

that reflects the grid cells of the 2 dimensional computer model that 

was used.  

 

3.3 I have investigated submissions of property owners asking for their 

property to be removed from the FLFMA by mapping the freeboard 

levels to a higher resolution terrain grid than that the modelling was 

undertaken on.  From 46 investigated properties, I recommend only 

one property to be removed from the FLFMA. 

 

3.4 The process of setting individual floor levels is complex and requires 

in many cases individual assessments.  An attempt has been made to 

include as many properties as practical in the Fixed Floor Level 

Overlay based on automatic floor level generation in suitable areas.  

It might be possible to identify more properties in the future. 

 

3.5 To disseminate flood and floor level information to the wider public, 

the Council provides a floor level viewer website.  Also, by request, 

individual floor level and flood risk assessments are provided. 

 

3.6 In the last part of my evidence, I respond to individual submissions 

that could not be grouped and are not covered by my general 

evidence. 

 

4. DELINEATION OF THE PROPOSED FLOOR LEVEL AND FILL 

MANAGEMENT AREA 

 

4.1 I have processed the flood model results using a software package 

called WaterRIDE FLOOD Manager by WorleyParsons, Australia.  

This software package is a purpose built floodplain management 

support system widely used by councils in New Zealand and 



 

Page 6 

25843457_1.doc  

Australia.  I received formal training in the use of this programme in 

December 2013.  

 
4.2 The delineation of the FLFMA is based on two main types of data 

sources: flood modelling results and tide level statistics. Results from 

the following flood models were processed: Styx River Hydrological 

and Hydraulic Model; Dudley Creek Hydrological and Hydraulic 

Model; Avon River Hydrological and Hydraulic Model; Heathcote 

River Hydrological and Hydraulic Model; Bells Creek Hydrological and 

Hydraulic Model; Heathcote and Avoca Valley Hydrological and 

Hydraulic Model; Sumner Valley Hydrological and Hydraulic Model; 

and Halswell River Hydrological and Hydraulic Model. 

 

4.3 The FLFMA is defined as the land being within 60m in a north/south 

direction or 60m in and east/west direction (horizontal distance) and 

within 250 mm elevation of the closest modelled flood surface in a 1 

in 200 year rainfall event or within 250mm elevation of the 1 in 200 

year tide level.  

 

4.4 A freeboard of 400mm is applied to the predicted flood level for the 

purposes of setting design finished floor levels.  Because the floor 

level of a house is generally a minimum of 150mm above the local 

ground level, only a 250mm freeboard is applied when identifying 

land to be included into the proposed FLFMA.  This minimises the 

extent of the FLFMA and was accepted as appropriate by the experts 

who attended the expert witness caucusing and is reflected in the 

signed joint statement.   

 

4.5 The model results were automatically processed to delineate the 

proposed FLFMA.  After adding 250mm freeboard (elevation) to the 

flood cells, the grids were extended to a buffer of 60m in north/south 

direction and a buffer of 60m in east/west direction.  Then grid cells 

with ground elevation higher than the modelled water level plus 

250mm freeboard were deleted. The outline of the remaining grid 

cells forms the proposed FLFMA. 
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4.6 No judgement or manual edits were applied to the automatically 

processed results.  This was done deliberately so the identified areas 

could be reproduced and are not subject to individual judgement. 

 

4.7 Limiting the stretching of the FLFMA to a buffer is necessary in 

relatively flat areas like Christchurch.  There is a risk of overstretching 

into large low lying areas on a lower terrace.  In most cases, higher 

terrain levels define the boundary of the FLFMA within the buffer, 

rather than being cut off by the buffer boundary.  I have tested the 

sensitivity for the Dudley Creek Model area where I compared the 

FLFMA resulting from larger buffer of 75m (15 cells) compared to a 

smaller buffer of 60 m (12 cells). The difference was minimal.  

 

4.8 The outline of the FLFMA has not been adjusted to property 

boundaries as was done for the Operative City Plan Flood 

Management Area. Therefore many properties show only small 

portions of land being within the FLFMA.  This was done to truly 

reflect the location and extent of flood hazards and to make the 

results reproducible.  

 

4.9 I have used the model bathymetry (the land elevation grid used in the 

2 dimensional flood model) for mapping the freeboard area.  The 

values of the bathymetry grid cells are averaged land elevation 

values.  Our models vary in cell size between 4 m by 4 m and 10 m 

by 10 m depending on the initial purposes the model was built for and 

the catchment size.  The Avon and Heathcote Models were initially 

built for flood planning purposes and have larger cell size to limit the 

excessive processing time associated with smaller cell sizes.  For 

example, the Dudley Model was built on a 4 m by 4m grid to test 

detailed flood mitigation options for the Flockton Area.  It is not 

possible to have different grid sizes within one model.  
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4.10 As a result, the boundary of the freeboard area (Floor Level and Fill 

Management Area) follows the outlines of model grid cells rather than 

the actual ground contour lines.  This may result in some anomalies 

such as over extending the FLFMA where there are low terraces in 

the land but this is limited by the buffer.  Alternatively in some cases 

the FLFMA might not extend as far as the true land contours would 

suggest, because of the incremental nature of the grid cells.   

 

4.11 With the time and resources available it was not possible to map the 

entire FLFMA to a high resolution terrain model.  However, these 

factors would be considered on an individual property basis when the 

floor level and fill requirements are assessed during the resource 

consent process or as part of individual floor level assessments that I 

cover later in my evidence.  I consider that the mapping approach and 

the model that produces the grid cells produce accurate and 

appropriate results for the purposes of the proposed Replacement 

District Plan (pRDP). 

  

4.12 The contour of the tidal flood level including freeboard was generated 

from a digital elevation model based on the most recent post 

earthquake LiDAR terrain data. For mapping purposes smaller 

isolated areas of less than 1,000 m2 were deleted from the polygon 

and gaps of less than 1,000 m2 included. This was necessary to limit 

the file size for data processing and map production purposes. Small 

isolated low lying areas of this size do not pose a significant flood risk 

while small gaps are surrounded by areas of more significant flood 

risk.  

 

4.13 We have taken a conservative approach allowing for back flooding 

and failure of the drainage system, which is usually not sized to cope 

with a 1 in 200 year event.  Thus some inland areas which are 

separated by higher land from the main tidal flooding, remain within 

the proposed FLFMA.  
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5. FLFMA BOUNDARY ISSUES 

 
5.1 Many submitters ask that the minimal incursion of the FLFMA on their 

property be removed as it "tags" and "de-values" their properties.  

Also many submitters commented on the "pixelated" look of the 

boundary line. 

 

5.2 As stated above, the boundary follows model grid cells and in some 

cases does not pick up on changes in land elevations.  This can 

mean that the boundary line potentially shows too much or too little 

FLFMA on properties compared with the true land contours. 

 

5.3 I have assessed the submissions relating to FLFMA levels and 

boundary issues.1  For the submitters' properties, I have checked 

individual model and FLFMA levels and mapped the FLFMA levels on 

a high resolution terrain file.  I found that all but one property (#139 

Bargh) would still contain some FLFMA extent.  At a number of these 

properties the FLFMA extent covers most or all of the property area. 

 

5.4 I agree with Submission 139 [Bargh].  This property should be 

removed from the FLFMA.  When mapped on a high resolution terrain 

file all parts of the property appear to be well above the FLFMA level.  

 

5.5 The problem of being "tagged" and "loss of property value" would 

remain for all properties listed in my Footnote 1 below.  It is my 

opinion that the major time and resources that would be required to 

map all FLFMA grid files to a higher resolution terrain file would not 

be justified.  However, this method would result in maximum accuracy 

of the boundary outline. 

 

5.6 Alternatively, there could be planning mechanisms or GIS procedures 

to deal with these areas.  Ms Janice Carter discusses these options in 

her evidence.  In the Joint Expert Statement – Flooding, it is 

                                                   
1
 Submissions: #3 King, #12 Jones, #26 Palmer, #29 Hiesuk, #30 Williams, #31 McGuigan, #32 McGrail, #33 Clark, #35 

Rule, #36Douglas, #37 Douglas #40 Jones, #49 Walkley, #62 Maxwell, #64 Leith, #79 Ritchie, #118 Grant, #140 Airns, 
#142 Meek, #153 Richards, #202 McEwan, #262 Dew, #282 Kelly, #312 Currie, #313 Dewe, #355 Peters, #371 Kelly, 
#378 Semple, #380 MIL No.1, #717 Richards, #823 Dovey, #939 Morgan, #959 Gladstone, #972 Maley, #975 Marks, 
#983 Castle Rock, #1014 Gelita, #1050 Riach, #1064 Williams, #1066 Mulgrew, #1101 McFadden, #1113 Friedlander, 
#1118 Broad, #1133 Wates, and #1175 Reid. 
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recommended to reflect in the LIM comments the degree of the 

incursion of the FLFMA onto a property and maintain the proposed 

boundary.  If the proposed boundaries are maintained, the actual risk 

of flooding to an individual property, and any necessary mitigation, 

could then be addressed through the resource or building consent 

process, as I discuss below.  

 

5.7 In my view the "pixelated" look of the boundary is honest to the 

source of data and is therefore technically acceptable. 

 

6. SETTING INDIVIDUAL FLOOR LEVELS - BACKGROUND 

 

6.1 As part of my role, I set minimum finished floor levels under Clause 

E1/AS1 of the New Zealand Building Code and give floor level and 

flood risk advice for resource consent processing for properties within 

the Flood Management Area (FMA) under the current City Plan. 

 

6.2 The method I use for the Operative City Plan is similar to the method 

used to delineate the proposed FLFMA as described in Section 4 of 

my evidence.  I add freeboard to the modelled water levels and 

extend the level out onto a terrain grid.  Additionally I query the 

maximum freeboard level on a property parcel.  This forms the basis 

for the required minimum finished floor level. 

 

6.3 We have found that, because of the fluvial modelling methodology 

which essentially provides backflooding estimates from the 

conveyance network, in some areas the generated floor levels need 

adjustment.  There are several factors that can influence the actual 

required floor level for a property, for example: 

 

(a) stretched freeboard levels from different flood surfaces can 

interfere with each other; 

 

(b) overstretching of freeboard extent and resulting levels into 

low lying areas; 
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(c) limitations in model detail (local topography, channels and 

pipes); 

 

(d) limitations in model coverage;  

 
(e) isolated depressions not connected to the network; and 

 
(f) overland flow paths transporting water to the network. 

 

6.4 When undertaking individual floor level assessments I draw on 

additional information from a detailed high resolution terrain model, 

my own observations, stormwater system knowledge, historical flood 

records, recorded customer service requests related to flooding, local 

knowledge from long serving Council staff, additional conveyance and 

network capacity data and sometimes site visits and hand 

calculations.  I also have access to records produced by the Mayoral 

Flood Taskforce.  

 

6.5 To identify areas with a risk of surface flooding, I review results from 

rain on grid models.  In a rain on grid model, rainfall is applied onto 

terrain grid cells rather than defined sub-catchment areas.  The water 

from one cell can move to neighbouring lower lying cells.  This kind of 

modelling is called pluvial and has the advantage of showing runoff 

flow paths, areas where runoff would accumulate and at what level it 

would overflow once a depression area is filled up.  The downside of 

this model is that it does not take into account the conveyance 

network and uses the land surface data only.  This model cannot 

therefore be used by itself to automatically generate the FLFMA and 

floor levels, but is a useful tool for assessments. 

 

6.6 The Tuflow Model used by EQC is based on a similar principle.  EQC 

has made a result file available to us and I also interrogate this file 

when assessing the floor level for a property. 

 

6.7 As outlined above, setting floor levels is complex and requires a good 

amount of information, model and system knowledge but also 

engineering judgement.  Setting floor levels is unlikely to become a 

fully automated data processing system. 
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6.8 Because of the high demand for flood and floor level information in 

Christchurch, in November 2012 we set up a website where flood, 

floor and ground level information can be queried by the public on a 

property by property basis.2 

 

6.9 I produce and maintain data for this website.  The minimum floor 

levels given are stated as "interim" levels meaning they can be 

subject to change as a result of model updates or individual floor level 

assessments.  Minimum floor level requirements are confirmed at 

building or resource consent application stage. 

 

6.10 We have identified areas where either model coverage is insufficient 

or generated floor levels are inaccurate for other reasons.  These 

areas have been blocked on our website and are commonly referred 

to by website users as "grey areas" because they are shown grey on 

the map.  

 

6.11 We assess and edit floor levels in the grey areas on a daily basis with 

the aim to minimise them.  Now, two years on, there are still "grey 

areas".  Because of the large number of enquiries, we have put 

systems in place to deal with them.  For example, we have employed 

extra staff and created a dedicated mailbox for prioritising and 

allocating these enquiries.  Over the last months we brought the 

response time down to five working days or less which is our target.  

In 2014, we undertook at least 1,350 individual floor level 

assessments. 

 

6.12 We have started preparations to include interim information on the 

required minimum floor levels under the pRDP on this website.  The 

floor level assessment service will include these levels as well.3  It will 

take a while to complete the process and audit the data.  It would be 

desirable to first limit enquiries to those with a genuine need for this 

information e.g. for design, consenting and insurance purposes.  

 

                                                   
2
 http://maps.cera.govt.nz/advanced-viewer/?Viewer=Ccc-Floor-Levels 

3
 See submission #707 NPT. 
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7. FIXED FLOOR LEVEL OVERLAY 

 

7.1 Many submissions4 request that more properties are included into the 

fixed floor level overlay.  In most cases this would eliminate the need 

for a resource consent (i.e., permitted activity status would apply) and 

give certainty for the design process. 

 

7.2 Because of the continual model refinement which is proceeding, I 

foresee difficulties in fixing floor levels for an extended time period. 

Fixed floor levels provide certainty in planning and design, but not the 

certainty that the best available information is applied at any time. 

 

7.3 For the proposed Fixed Floor Level Overlay, I have identified areas 

where factors influencing the floor levels, other than modelling and 

tide levels, can be largely dismissed.  The selected properties are 

either located where projected tide levels trigger a minimum floor 

level requirement or along the main modelled river channels.  

Localised surface ponding and unmapped flow paths are not 

expected along the main river channels.  The use of a fluvial model is 

appropriate in these areas and changes in predicted water levels and 

therefore minimum floor levels are unlikely, even if more detail is 

added in the sub-catchments of the model. 

 

7.4 I cross checked the generated fixed floor level results with actual 

modelled water level and terrain data and had to manually adjust 

about 4.5% of floor levels.  

 

7.5 The Dudley Creek model is the Council's most detailed model and 

has been peer reviewed.  When assessing floor levels within some 

areas of the wider Dudley Creek catchment, the Council would not 

need to use additional information.  However, the extrapolation of 

freeboard and the derivation floor levels still requires auditing.  This is 

the reason why this area has not been added to the proposed Fixed 

Floor Level Overlay.  

 

                                                   
4
 See submissions #377 Carter, #381 Oakvale Farm Ltd and #814 AMP Capital Palms Pty Ltd. 
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7.6 I have explained in previous paragraphs the complexity and 

methodology of setting individual floor levels and concluded that it is 

not appropriate to solely rely on automatic processing results.  

Therefore, in my view it is not feasible and practical to include all 

properties within the FLFMA in the Fixed Floor Level Overlay. 

 

7.7 The Council's models are continuously updated and extended, as 

described in Mr Harrington's evidence.  Fixing all floor levels would 

not allow us to update floor level requirements with new data. There 

is a risk that buildings will be built based on outdated information, 

either not having the required protection or causing unnecessary 

construction cost.  Also, should another earthquake occur and the 

topography change, the floor levels are likely to be incorrect, and 

could not be reassessed unless a plan change is initiated. 

   

8. RESPONSES TO SPECIFIC SUBMISSIONS 

 

Submission No. 310 (CCC) – Additional FLFMA Areas 
 

8.1 The Council has sought through its submission that additional areas 

are to be added to the FLFMA.  

 

8.2 As explained above the FLFMA area has been derived from 

processing model result grids.  The flood models consist of 1 

dimensional components (pipes and channels) and 2 dimensional 

components (elevation grid).  In the model, the cells where the 

channel is represented as 1d cross sections the 2d cells have been 

deleted to avoid doubling the representation of storage and flow 

capacity representation.  In some areas the 1d channels are wide and 

can include significant parts of a property.  

 

8.3 When processing the 2d results for the FLFMA, the 1d channel areas 

were not included.  As a result some properties adjacent to 

waterways are not sufficiently covered by the FLFMA, especially the 

parts of the property close to the stream.  
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8.4 To remedy this, FLFMA cells on each bank have been identified and 

GIS scripts used to identify and draw areas between these cells. 

Where FLFMA cells are only on one bank, the areas between the 

FLFMA cells and the stream centre line were identified and drawn.  

 

8.5 We are proposing to rectify this omission by adding additional FLFMA 

areas. 

 

8.6 We also undertook some GIS topology tidy ups where we add very 

minor areas between individual FLFMA polygons of different process 

origin. 

 

Submission No. 310 (CCC) – Remove Properties from the Fixed Floor 
Level Overlay 

 

8.7 The Council also sought through its submission that some properties 

be removed from the Fixed Floor Level Overlay. 

 

8.8 The tidal FLFMA areas were identified by appropriate contours on the 

elevation model and include low lying inland areas that are separated 

from tidal flooding.  The rationale for the selection of properties to 

include within the Fixed Floor Level Overlay was that these levels are 

not subject to model changes and floor level extrapolation. 

 

8.9 I realised when assessing floor levels looking at the rain on grid 

models that these low lying areas are depressions that are also at risk 

from surface flooding that is not covered by our fluvial models. The 

rain on grid models also suggest that the surface flooding level is 

likely to be significantly above the tide level. 

 

8.10 However, the rain on grid models have their limitation and their use 

has not been proposed for District Plan purposes.  Tidal levels are not 

appropriate for these depression areas.  These areas require 

individual floor level assessments and should be removed from the 

Fixed Floor Level Overlay at this stage. 
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Submission No. 24 (Crozier) – Remove Parts of Properties from Ponding 
Area and FLFMA 

 

8.11 Ms and Mr Crozier sought through their submission that flood risk and 

fill management issues are not a barrier to parts of their land being 

rezoned for residential development. 

 

8.12 The extent of the FLFMA is drawn correctly and should remain for 

consistency reasons.  Parts of the land being in the FLFMA should 

not necessarily prevent this land from being developed for residential 

purposes.  The requirements / issues would be addressed in a 

subdivision consent application.  

 

8.13 The Ponding Area is drawn around the modelled flood extent at the 

ponding level of 14.68 m RL. This is technically correct.  

 

8.14 The modelled flooding on this property is part of the large ponded 

water surface in Cranford Basin.  I do not recommend reducing the 

Ponding Area on this property to protect the flood storage capacity. 

 

8.15 The Styx SMP Blueprint for Surface Water Management, CCC 2012 

states in its executive summary: ‘Cranford Basin is a natural ponding 

area that must be protected from encroachment and other effects of 

future urban development’. 

 

Submission No. 399 (Laryn) – Reduce Extent of Ponding Area on 110 
Shalamar Drive 

 

8.16 Wilma and Alessandro Laryn sought through their submission that the 

extent of the Ponding Area affecting their property be reviewed and 

corrected if required.  I have visited Ms and Mr Laryn at their property 

and have considered their concerns. 

 

8.17 The purpose of a Ponding Area in the pRDP is to protect land from 

filling and development to fulfil its natural function of storing flood 

water to protect downstream catchment areas.  
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8.18 Previously I had been instructed by planning staff to identify Ponding 

Areas for the pRDP based on the overall modelled flood extent.  

 

8.19 I have reviewed the model results more closely for the Cashmere-

Worseleys area and identified two distinct flood mechanisms within 

the modelled flood extent – water backing up (ponding) and water 

flowing across land filling the pond (sheet flow).  Water flowing across 

land is generally shallow and has higher flow velocities.  Flood 

storage volume is not significant here.  Ponded water is generally 

deeper and has very low flow velocities. Significant volumes of water 

area are stored in the ponded areas. 

 

8.20 I recommend reducing the Cashmere Worseleys Ponding Area in the 

pRDP to the extent of the ponded water only.  I have determined this 

area from the model results by drawing a contour around the ponded 

water level of 18.98 m RL. 

 

8.21 On Ms and Mrs Laryn's property, this contour level is quite consistent 

with the boundary of the Ponding Area in the operative City Plan. 

 

8.22 Image 1 (on page 18) shows boundary of the operative City Plan 

Ponding Area as a red line.  The outline of the yellow area (which 

follows the 18.98 m contour) is the new recommended Cashmere-

Worseleys Ponding Area.  This is a reduction from the proposed 

pRDP Ponding Area indicated by the purple area on Image 1. 
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Image 1: Cashmere-Worseleys Ponding Area including the Laryn's 
property 
 
 

Submission No. 731 (Bacon) – Outline of FLFMA and Ponding Area 
 

8.23 Ms Bacon questions through her submission the inclusion of her 

property into the FLFMA and the Ponding Area.  

 

8.24 Ms Bacon’s property is located within the Henderson's Basin area 

which is a natural ponding area and provides storage of flood waters 

to protect downstream catchment areas. 
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8.25 The modelled water level for the Hendersons Basin area is 19.2 m 

RL.  All land on Ms Bacon’s property at or below this level has been 

correctly included into the Ponding Area in the pRDP. 

 

8.26 For this property, the FLFMA extent is defined as the area within 

250 mm elevation of the modelled water level of 19.2 m RL.  All land 

at or below 19.45 m RL has been correctly included in the FLFMA.  

This is most of Ms Bacon’s property.   

 

8.27 As described earlier in my evidence, the Heathcote River Model 

which includes the Hendersons Basin area has a 10 by 10 m grid cell 

size.  This is the reason for the zigzag outline of the Ponding Area 

and the FLFMA at this location.and is discussed in Section 4 of my 

evidence. 

 

8.28 Identifying land as FLFMA and Ponding Areas in the pRDP does not 

infer in any change in ownership.  

 

Submission No. 809 (Southern Response Earthquake) Supported by IAG 
FS 1438– Fixed Floor Level Overlay 

 

8.29 Southern Response opposes the limited extent of the Fixed Floor 

Level Overlay because of concerns over the cost and effort to obtain 

necessary floor level information outside these areas and the need for 

resource consents.  Southern Response also understands that model 

results are reliable only within the Fixed Floor Level Overlay area.  It 

is sought to delete the FLFMA outside this Overlay. 

 

8.30 These issues have been discussed and resolved as part of the expert 

witness caucusing flooding and are summarised below. 

 

8.31 The flood models are reliable beyond the Fixed Floor Level Overlay. 

 

8.32 The Overlay identified areas where reliable floor levels could be 

established on a large scale and do not require individual 

assessments.  Floor level information will be made available on the 
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existing Council Floor Level Viewer website and also as part of the 

floor level assessment service. 

 

8.33 Alternative ways are sought to increase the area of permitted activity 

status without fixing floor levels. 

 

8.34 More work will be carried out on fixed floor levels assessments and 

the Overlay may be increased in future District Plan reviews. 

 

Submission No. 957 (Case) – Remove Parts of Properties from Ponding 
Area and FLFMA 

 

8.35 Mr F F Case, Ms M M Case and Mr M G M Case sought through their 

submission that the FLFMA and the Ponding Area be removed from 

their property. 

 

8.36 The extent of the FLFMA is drawn correctly and should remain for 

consistency reasons.  Parts of the land being in the FLFMA should 

not necessarily prevent this land from being developed for residential 

purposes.  The requirements / issues would be addressed in a 

subdivision resource consent application.  

 

8.37 The Ponding Area is drawn around the modelled flood extent at the 

ponding level of 14.68 m RL. This is technically correct.  

 

8.38 The modelled flooding on this property is part of the large ponded 

water surface in Cranford Basin.  I do not recommend reducing the 

Ponding Area on this property to protect the flood storage capacity. 

Predicted water depths and therefore the flood storage volume on this 

property are significant. 

 

8.39 The Styx SMP Blueprint for Surface Water Management, CCC 2012 

states in its executive summary: ‘Cranford Basin is a natural ponding 

area that must be protected from encroachment and other effects of 

future urban development’. 
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Submission No. 1125 (Alpine View) – Remove Parts of Properties from 
FLFMA 

 

8.40 Alpine View seeks through their submission to remove areas of the 

property from the FLFMA. 

 

8.41 The FLFMA on this property has been identified based on land levels 

of 12.15 m RL and below as measured by LiDAR data.  Since the 

LiDAR data were created the property has been filled.  Therefore the 

FLFMA extent does not reflect the current land levels. 

 

8.42 Aurecon on behalf of Alpine View has submitted an earthworks plan 

showing fill heights on this property.  It was confirmed that the 

earthworks have been completed.  

 

8.43 I have reviewed the fill heights in relation to LiDAR elevations and I 

am satisfied that the land elevation now is about the FLFMA level of 

12.15 m RL.  I recommend that the FLFMA extent be removed from 

this property. 

 

 

 

 

Ms Iris Brookland 

13 February 2015 


