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1. INTRODUCTION 

 

1.1 My full name is Iris Brookland.  I hold the position of Planning Engineer at 

Christchurch City Council (Council). I have been in this position since January 

2012. 

 

1.2 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 have 15 years’ 

experience in the field of stormwater management, flood modelling and 

mapping.  I am also a member of Water New Zealand and a graduate member 

of IPENZ.  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 

events in Christchurch. I interpret model results and set minimum floor levels 

for the Christchurch City Council on a daily basis. 

 

1.3 As part of my role at the Council I have been asked to provide evidence in 

relation to the mapping of the Flood Management Areas (FMAs), High Flood 

Hazard Management Areas (HFHMAs), and the Flood Ponding Management 

Areas (FPMAs).  

 

1.4 I have interpreted flood models and carried out the flood mapping for the 

proposed replacement District Plan (pRDP) for the FMAs and the FPMAs for 

the Christchurch City catchments not including the Waimakariri, Lake 

Ellesmere / Te Waihora and Lake Forsyth / Te Waiwera FMAs.  

 

1.5 I have also previously provided evidence to the pRDP Hearings Panel in the 

Natural Hazards Stage 1 hearing. 

 

1.6 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 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.  The Council, as my employer, has agreed to me 

giving expert evidence on its behalf in accordance with my duties under the 

Code of Conduct. 
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1.7 The key documents I have used, or referred to, in forming my view while 

preparing this brief of evidence are: 

 

(a) Evidence of Mr Graham Harrington; 

(b) Evidence of Mr Greg Whyte; 

(c) Evidence of Ms Ruth Evans; and 

(d) Christchurch City High Flood Hazard Report, DHI, August 2014 

(Attachment A to the Evidence of Mr Greg Whyte. 

 

2. SCOPE 

 

2.1 My evidence relates to the mapping I have carried out of the FMAs and 

FPMAs (Stage 3) for all areas excluding the parts related to the Waimakariri 

River, Te Wairewa / Lake Forsyth area and Te Waihora / Lake Ellesmere area. 

I have not carried out the mapping of the HFHMA. This was done by DHI and 

is addressed in the evidence of Mr Greg Whyte of DHI.  

 

2.2 My evidence also addresses the specific relief sought by various submitters on 

the extent of the mapped flood zones. These zones include the FMA, the 

HFHMA and the FPMA.   

 

2.3 In preparing this evidence I have relied on evidence previously presented to 

the Panel and have cross referenced that evidence in my discussion below.    

 

3. EXECUTIVE SUMMARY  

 

3.1 As requested by the IHP for Stage 1 FMA, a smoothing process has also been 

carried out for the proposed Stage 3 FMA, as well as for the FPMA, and 

HFHMA, to fix the pixelated boundaries on these flood hazard overlays.  As a 

result of the smoothing process, many submitters who had only a small 

segment of a flood hazard overlay on their property are now no longer in the 

relevant flood hazard area. 

 

3.2 DHI has corrected the high hazard mapping methodology for the Sumner area 

and as a result, I have listed four properties that are removed from the Sumner 

HFHMA. 
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3.3 Based on a large number of submitters who sought to have the flood hazard 

overlays removed from their properties, I have interrogated the models used to 

identify the flood hazard overlays and determined that the majority of these 

site-specific requests for amendments or removal of the flood hazard overlays 

cannot be recommended. 

 

4. BACKGROUND 

 

4.1 My previous evidence for Stage 1 of the pRDP described how the flood 

modelling results have been used to delineate the proposed FMA on the 

planning maps as well as the process and considerations of setting minimum 

finished floor levels.
1
 As part of my evidence I responded to numerous 

submissions that sought the release of properties from this area.
2
  

 

5. OUTCOMES OF MEDIATION / CAUCUSING  

 

5.1 I attended mediation sessions on the 14
th
 and 15

th
 of December 2015. Various 

submissions were discussed with the submitters. My recommendation in 

relation to the relief sought by these submitters is included and referenced in 

the main body of my evidence as I have categorised submissions by the relief 

sought and outcome. 

 

6. SMOOTHING OF FMA, FPMA, AND HFHMA 

 

6.1 As requested by the IHP for Stage 1 FMA, a smoothing process has also been 

carried out for the proposed Stage 3 FMA, as well as for the FPMA, and 

HFHMA. The smoothing process was implemented by the Council's GIS team, 

but I will give a short summary of the methodology below. 

 

6.2 The smoothing process was applied to the three flood zones to enhance the 

look of boundaries of these areas as many submitters criticised the pixelated 

outline that was generated by underlying model grid. The new smoothing 

areas are generally smaller than the initially proposed areas and no new areas 

have been added.  

 

 
 
1  Evidence in Chief of Iris Brookland dated 13 February 2015, Section 4. 
2  Evidence in Chief of Iris Brookland dated 13 February 2015, Section 8. 
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6.3 There were a number of processes that the GIS Team applied. The main steps 

were first smoothing the boundaries of the modelled flood extent in each 

catchment. Then a buffer was applied to the smoothed results which was half 

the cell size of the particular catchment model. The area was reduced by this 

buffer and then smoothed again.  

 

6.4 The smoothing process has not increased the accuracy of the mapping as it 

does not take into account ground levels. It is a purely geometric exercise. 

 

6.5 A copy of the revised mapping with the smoothing added has been made 

available to the Panel to upload to their website. 

 

6.6 The smoothing process is reducing the mapped areas meaning that the new 

boundaries are now intersecting land at slightly lower levels. For the 

Hendersons Basin and Cashmere Worsleys area I have interrogated the 

ground level at several points on the new smoothed boundary of the HFHMA. I 

have found that the ground level along the smoothed boundary is 

approximately 100 mm to 150 mm below the modelled 1/500 year HFHMA.  

 

6.7 As a result of the smoothing process the properties related to the following 

submissions are no longer intersecting the FMA: 

 

#3004 - 60 Hudson Street 

#3021 - 1/18 Wairakei 

#3024 - 218 Peterborough Street 

#3024 - 83A St James Avenue 

#3041 - 1/7 and 2/7 Kelson Lane 

#3043 - 1/7 and 2/7 Kelson Lane 

#3047 - Braithwaite Street 

#3049 - 65 Mathesons Road 

#3061 - 37 Balrudry Street 

#3085 - 1/34 and 2/34 Harakeke 

#3123 - Gleneagles Terrace 

#3128 - 103 A/B/C Waimairi Road 

#3140 - 45 Guildford 

#3142 - 33 Rata Street 

#3143 - 103c Waimairi Road 

#3220 - 56 Guthries Road 
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#3238 - 26 Hinau Street 

#3246 - 86 Kahu Road 

#3247 - 1/10 Ladbrokes Place 

#3273 - 86A Memorial Ave 

#3384 - 27 Rata Street 

#3391 - 25 Rata Street 

#3574 - 137 Hamilton Avenue 

#3576 - 8 Sunningvale Lane 

#3605 - 673B Main North Road 

#3669 - 86B Memorial Avenue 

#3680 - 195 Matsons Avenue 

#3703 - 1/41 Rossiter Street 

#3723 - 44 Monaghan Street 

#3955 - Idris Road 

 

6.8 As a result of the smoothing process the properties related to the following 

submissions have been removed from the HFHMA: 

 

#3030 - 7 Malcolm Avenue 

#3074 - 12 Palatine Terrace, 1/18 Palatine Terrace, 20 Palatine Terrace 

#3064 - 3 Ashgrove Terrace 

#3156 - 47 Jervois Street 

#3137 - 44 Beckford Road 

#3282 - 69 Breezes Road 

#3619 - 9 Ashgrove Terrace 

#3649 - 56B Broad Street and 30 Jubilee Street 

#4001 - 287 Centaurus Road 

#4003 - 34 Sloan Terrace 

 

6.9 As a result of the smoothing process the properties related to the following 

submissions have been removed from the FPMA: 

 

#3038 - 6 Croftfield Place 

#3052 - 2 Nabob Lane 

#3062 - 6 Kaiwara Street 

#3065 - 8 Croftfield Place 
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7. HFHMA AREA CORRECTION FOR SUMNER FLOOD PLAIN 

 

7.1 DHI has corrected the high hazard mapping methodology for the Sumner 

area.
3
 As a result the properties related to the following submissions have 

been removed from the HFHMA: 

 

#3301 - 23 Nayland Street 

#3376 - 4 Menzies 

#3961 - 3/24 Marriner Street 

#4012 and #3940 - 15A Duncan Street 

 

8. MAPPING METHODOLOGIES 

 

8.1 The additional FMAs proposed in Stage 3 have been mapped based on 

additional information and model runs as detailed in Mr. Graham Harrington's 

Stage 3 evidence.
4
  

 

8.2 The same FMA mapping methodology as described in Section 4 in my 

previous Stage 1 Evidence in Chief were applied for the following areas / 

models: 

 

(a) Extensions of FMAs toward the west of the City (Avon River Flood 

Model and Styx River Flood Model); 

(b) Additional areas in the Styx catchment east of the railway line (Styx 

River Flood Model); 

(c) Woolston and Central City areas (Woolston Flood Model); and 

(d) Halswell River flood plain (Halswell River Flood Model). 

 

8.3 No additional fixed floor level overlay has been proposed. It was thought that 

the new Floor Level Certification system that has been introduced after Stage 

1 of the pRDP Plan became effective, provides sufficient certainty for property 

owners and developers.  

 

8.4 Also, a new more detailed city-wide flood model is under construction.
5
 Model 

results are anticipated for later 2016 and are expected to differ to some degree 

 
 
3  Evidence in Chief of Greg Whyte, dated 21 January 2016, at section 5. 
4  Evidence in Chief of Graham Harrington, dated 21 January 2016, at section 6. 
5  Evidence in Chief of Graham Harrington, dated 21 January 2016, at paragraph 6.2. 



 

27261017_1.docx  7 

from those derived from the current flood models. The new modelling 

information will be used to set new floor levels but the amendments to the 

boundaries of the FMA, HFHMA and FPMA will not be made until a future 

revision of the District Plan as discussed in Mr Harrington's Evidence.
 6

 

 

8.5 In summary the flood hazard related management areas have been mapped 

as follows: 

 

(a) Flood Management Areas  (as identified in paragraph 8.2): 

Modelled 1/200 year water level plus 250mm freeboard stretched out 

60 m in north/south and 60 m in east/west direction. 

(b) Flood Ponding Management Area:  

Extent of the modelled 1/200 water level without freeboard (specific 

areas only). 

(c) High Flood Hazard Management Area: 

Calculated hazard factor equals one or greater or flood depth is 1m 

or greater in a modelled 1/500 year flood event. 

 

9. ASSESSMENTS OF RELIEF SOUGHT BY SUBMITTERS 

 

9.1 To review whether it is technically correct that a property or parts of a property 

is located within the FMA I have applied the following methodology: 

 

(a) map the property boundary and the modelled flood extent; 

(b) interrogate and review the relevant modelled water level; 

(c) add the 250 mm FMA freeboard to the water level ( = FMA level); 

(d) display the FMA level on a property level on a detailed terrain file 

based on the latest LiDAR data and review the extent of the area at 

or below this level on the property; and 

(e) compare the area mapped under (c) with the smoothed FMA area 

and take the property boundary into account. I applied the same 

methodology for the FMA in Stage 1.
7
 

 

9.2 Based on my findings carrying out the assessment method described in 

paragraph 9.1 above I recommend that the following submissions be rejected 

and that the smoothed the FMA remains on their properties: 

 
 
6  Evidence in Chief of Graham Harrington, dated 21 January 2016, at paragraph 6.2. 
7  Section 5 of my Evidence in Chief dated 13 February 2015. 
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#3010 - 4 Beechwood Drive 

#3022 - 4 Grimseys Road 

#3048 - 40 Darroch Street 

#3050 - 4171 and 4165 Christchurch Akaroa Road 

#3071 - 2 Ruddenklau Lane 

#3084 - 168 Fitzgerald Avenue 

#3102 - 10 Stretton Street 

#3103 - 12 Annaby Drive 

#3116 - 115 Veitches Road 

#3121 - 1/5 Clyde Road 

#3209 - 52 Aorangi Road 

#3229 - 23 Ballymena Drive 

#3243 - 17 Royds Street 

#3254 - 196 Idris Road 

#3248 - 236 Prestons Road 

#3253 - 1/260 Harewood Road 

#3298 - 5 Kain Avenue 

#3573 - 234 Gardiners Road 

#3582 - 61 Solomon Avenue 

#3585 - 132 Old Tai Tapu Road 

#3585 - 136 Old Tai Tapu Road 

#3678 - 303 & 307 Madras Street, 205 &207 Kilmore Street 

#3703 - 34 Kingsley Street, 8 Saxon Street, 103 Wordsworth Street 

#3955 - 202 / 206 Worcester Street 

#3955 - 494 / 496 Tuam Street 

#3955 - 14 Albemarle Street 

#3992 - 137 Fendalton Road 

#3999 - 13 Rimu Street 

 

9.3 To review whether it is technically correct that a property or parts of a property 

is located within the FPMA I have applied the following methodology: 

 

(a) map the property boundary and the modelled flood extent; 

(b) interrogate and review the relevant modelled water level; 

(c) display the water level on a property level on a detailed terrain file 

based on the latest LiDAR data and review the extent of the area at 

or below this level on the property; and 
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(d) compare area mapped under (c) with the proposed FPMA area and 

take the property boundary into account.  

 

9.4 Based on my findings carrying out the assessment method described in 

parapgraph 9.3 above I recommend that the following submissions be rejected 

and that the smoothed FPMA remains on their properties: 

 

#3003 - 11 Kaiwara Street 

#3101 - 302 Sparks Road 

#3297 - 900A Lower Styx 

#3303 - 156 Lower Styx Road 

#3304 - 156 Lower Styx Road 

#3353 - 116 Philpotts Road 

#3428 - 3-11 Earlham Street 

#3733 - 44 Gainsborough Street - and other properties in the general area 

 

9.5 To review whether it is technically correct that a property or parts of a property 

is located within the HFHMA I have applied the following methodology: 

 

(a) map the property boundary and the modelled 1/500 year flood extent; 

(b) interrogate and review the relevant modelled 1/500 year water level; 

(c) Deduct 1m water depth from the level (this is the high hazard water 

depth threshold); 

(d) display the reduced water level (modelled water level minus 1m) on a 

property level on a detailed terrain file based on the latest LiDAR data 

and review the extent of the area at or below this level on the 

property; and 

(e) compare area mapped under (c) with the proposed FPMA area and 

take the property boundary into account.  

 

9.6 Based on my findings carrying out the assessment method described in 

paragraph 9.5 above I recommend that the following submissions be rejected 

and that the smoothed the HFHMA remains on their properties: 

 

#3303 - 156 Lower Styx Road 

#3304 - 156 Lower Styx Road 

#3353 - 116 Philpotts Road 

#3433 - Hendersons Basin and Cashmere Flood Plain 
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#3554 - 125 Scruttons Road 

#3555 - 67 Old Tai Tapu Road (also rejected in Mr Harrington's evidence)  

#3587 - 365 Estuary Road 

#3657 - 211 Cashmere Road 

#3941 - 201 Bridle Path Road 

#3960 - 302 Estuary Road 

#3970 - 106A Hunter Terrace 

#4004 - 98 Hunter Terrace 

#4014 & #4015 - 62 Tovey Street 

 

9.7 Based on my findings carrying out the assessment method described in 

paragraph 9.5 above I recommend that the following properties be removed 

from the HFHMA: 

 

# 3706 - 18 Kingsbridge Drive  

 

10. CONSIDERATION OF SPECIFIC SUBMISSIONS  

 

10.1 I have assessed the specific relief sought by submitters and further submitters, 

insofar as it relates to my area of expertise.  As a result of this assessment I 

have come to a conclusion where I consider that it is appropriate for the relief 

sought to either be accepted or rejected. 

 

10.2 #3026 – Mr McDouball submits that she has been incorrectly informed by a 

letter from the Council that his property at 1/3 and 2/3 Head Street has been 

included in the HFHMA. I can confirm that this property is not proposed to be 

located within the HFHMA. 

 

10.3 #3046 – Mr Peter Broadway seeks that his property at 8 Woodford Terrace 

be removed from the FMA. After reviewing the relevant modelled water levels 

and terrain information I have concluded that the FMA mapping was based on 

a too high water level of extremely shallow predicted flooding that is not 

relevant to the property. The extent of the FMA area on this property has been 

overestimated. I recommend to remove the FMA from the property to be 

consistent with neighbouring properties. 

 

10.4 #3050 – Mr Mason is seeking the removal of parts of his property at 4171 and 

4165 Christchurch Akaroa Road from the Te Wairewa Floor Level in Fill 
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Management Area. He holds a resource consent from the Council that allows 

for some filling of his land. However, at present he has not presented sufficient 

evidence (e.g. surveyed levels of finished ground) to support his submission 

and show that the land in question is now higher than the mapped flood level. I 

recommend that his submission be rejected and retain FMA area on these 

properties. 

  

10.5 #3016 – Ms Anna Barlow seeks the FMA to be removed from her property at 

186 Ilam Road. I have investigated the modelling and mapping that led to the 

inclusion of this property into the FMA. I found that there are some model 

inconsistencies at the Ilam Road bridge over Waimairi Stream and that the 

flood levels mapped in that area are not the relevant levels that should be 

applied at 186 Ilam Road. I therefore recommend to accept the submission 

and remove the FMA from the property. 

 

10.6 #3163 – Mr and Mrs Richards seek the removal of the HFHMA from their 

property at 117 Garlands Road. Planning maps show that the proposed 

HFHMA does not extend onto this property. 

 

10.7 #3169 – Mrs Newcombe seeks confirmation that the property at 9 Ashgrove 

Terrace does not intersect the HFHMA after receiving a notification letter from 

Council. Planning maps show that the proposed HFHMA does not extend onto 

this property. 

 

10.8 #3170 – Mr Newcombe seeks confirmation that the property at 11 Ashgrove 

Terrace does not intersect the HFHMA after receiving a notification letter from 

the Council. Planning maps show that the proposed HFHMA does not extend 

onto this property. 

 

10.9 #3221 – Ms Siefkes-Boer seeks the removal of the HFHMA from her property 

at 4 Ferniehurst Street. Planning maps show that the proposed HFHMA does 

not extend onto this property. 

 

10.10 #3252 – Mr Karl Nelson seeks the outline of the FMA affecting his property at 

229 Condell Avenue to be smoothed. The smoothing process as described in 

Section 6 has been carried out. As a result the FMA has been removed from 

the entire property. 
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10.11 #3387 – Mrs and Mr McGuigan seek the removal of the FMA from their 

property at 26 Lower Styx Road. I have reviewed the flood modelling results 

and mapping procedure. This is a small isolated area of FMA which is 

separated from the Styx River by higher ground. There is no hydraulic 

connection between this location and the river system. My recommendation is 

to accept this submission and remove the FMA from 26 Lower Styx Road. 

 

10.12  #3463 – Scentre seek the removal of the FMA from their property at 133 

Riccarton Road. I have reviewed the flood modelling results and mapping 

procedure. Additionally, I have also reviewed flood related customer service 

requests (CSRs) to the Council over the last 12 years. There are several CRS 

reporting flooding on the streets surrounding Westfield Mall and some of them 

describe water entering the building. These reports suggest that the modelling 

could be underestimating the flood risk in this area. Therefore I recommend to 

retain the FMA on this property where it has been identified. 

 

10.13 #3574 – Mr Darryl Hicks seeks to remove FMA areas of less than 30m
2
 or 

making up to 5% of a residential property area. The Council has applied the 

smoothing process as described in Section 6 of my evidence. This has 

resulted in the FMA affecting this property being reduced to parts of the 

driveway only. Mapping the modelled water level on the road including 

freeboard onto a more detailed terrain confirms the extent of the remaining 

FMA. 

 

10.14 #3602 – The Cater Group seek to remove FMA areas from a number of 

properties in the Central City. They also submit that FMA extension needs an 

additional review. The FMA extensions are based on the results of additional 

modelling carried out using the same assumptions and techniques and 

sometimes models as for Stage 1. No FMA in the Central City FMA has been 

mapped for Stage 1. I have investigated the individual sites Submission #3602 

relates to: 

 

(a) The Crossing: It appears that the ground levels as shown in the 

LiDAR data the model surface was built from have been altered 

since. Therefore the Flood Model does not represent the current 

surface and the current flood risk. I recommend that this site be 

removed from the FMA. 
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(b) The Holiday Inn and surrounding sites: It appears that the ground 

levels as shown in the LiDAR data the model surface was built from 

have been altered since. Therefore the Flood Model does not 

represent the current surface and the current flood risk. I recommend 

that this site be removed from the FMA. 

(c) Avon Hotel Site: This site is located within the Avon Flood Plain and 

predicted to be subject to significant inundation in a 1/200 year event 

and 1/500 year event. I recommend to retain the FMA and HFHMA 

on this site. 

(d) Star & Garter Site: Parts of this site are located within the Avon Flood 

Plain and predicted to be subject to significant inundation in a 1/200 

year event and 1/500 year event. I recommend to retain the FMA on 

this site. The HFHMA has been removed by smoothing. 

(e) 119 Armagh Street and adjoining sites: Parts of this site are located 

within the Avon Flood Plain and predicted to be subject to significant 

inundation in a 1/200 year event and 1/500 year event. I recommend 

to retain the FMA on this site. 

(f) The Regent site (33 Cathedral Square): Parts of this site are located 

within the Avon Flood Plain and predicted to be subject to significant 

inundation in a 1/200 year event and 1/500 year event. I recommend 

to retain the FMA on this site. 

 

10.15 #3608 - Johns Road Horticultural Ltd seeks an amendment of rules that 

provide the information of a minimum floor level that is not subject to 

interpretation of a hydraulic model. The Council does not propose to extend 

the Fixed Minimum Floor Overlay. This is to allow for future model updates as 

well as future changes in flood risk as a result of land development when 

setting minimum floor level. Site specific floor level information can be 

requested at floorlevels@ccc.govt.nz. In addition as for properties in the Stage 

1 FMA a Minimum Floor Level Certificate will be possible to obtain from 

Council once this part of the Replacement District Plan becomes effective. I 

recommend that this submission be rejected.  

 

10.16 #3659 - Annabelle McKenzie seeks the removal of the FMA from her property 

at 47 Kotare Street. I visited the site on the 15 January 2016. Based on my 

inspection it is my view that the smoothed FMA that is now restricted to the 

north east corner of the property represents the lower lying area of the 

mailto:floorlevels@ccc.govt.nz
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property reasonably well. I cannot recommend the removal or reduction of the 

FMA without additional survey data. 

 

10.17 #3667 - Ms Danielle Moller seeks the removal of the FMA on her property at 

7 Wai-iti Terrace and her neighbour's property at 5 Wai-iti Terrace. She is 

suggesting that the LiDAR data shows incorrect levels as there has been 

some building work and a large tree obscuring LiDAR signals. I have visited 

the two properties on the 15
th
 January 2015. Building consent records show 

that there is a new residential house on 5 Wai-iti Terrace and I have observed 

that the front garden around the tree has been raised and is now retained by a 

wooden structure. This work has been carried out since the LiDAR data was 

collected. I therefore recommend to remove all FMA from this property.  

 

10.18 The proposed  FMA on 7 Wai-iti Terrace covers part of the front driveway. 

Aerial photographs from 2010 show that the driveway has been built pre 

earthquake and therefore also pre LiDAR data. Also the front part of the 

driveway appears to be lower than the ground levels at 5 Wai-iti Terrace. From 

my observation the LiDAR data shows a reasonable representation of the 

ground levels of the driveway. Therefore I recommend not to remove the FMA 

extent on the property.  

 

10.19 Due to the smoothing process the FMA area on these properties has been 

reduced.  

 

10.20 #3677 - Christ's College and G and J McVicar seek the removal of parts of 

their property located between Worsleys Spur and Cashmere Spur from the  

FPMA and HFHMA. This property has been rezoned for residential purposes 

following two Environment Court decisions. A concept for development and 

flood storage systems has been developed, engineered and agreed to by the 

submitters and the Council that allows development of parts of the site while 

maintaining the current flood storage function. As any adverse effects on flood 

hazards will be mitigated I recommend to accept the submission. 

 

10.21 #3705 - Mr David Bell and Mr James Cole seek the modification of the FMA 

zoning between Waimairi Stream and Wairarapa Stream. Details on technical 

data is sought. There are specific comments in the submission that I 

endeavour to clarify here: 

 



 

27261017_1.docx  15 

(a) Current legislation (operative Christchurch City Plan) already has 

Flood Management Rules and Flood Management Areas that 

became effective as Variation 48 in January 2011. These relate to 

1/200 year flood modelling. Also, Stage 1 of the Replacement District 

Plan has been effective since September 2015 (reference decision) 

and replaced some areas of the City Plan FMA. 

(b) The Avon River Flood Model (Version D14) that led to the zoning of 

these properties does not take into account any outbreaks from the 

Waimakariri River and is solely considering local catchment runoff. 

(c) The Avon River Flood Model is a 1 dimensional / 2 dimensional 

coupled Mike Flood model and takes into account catchment 

hydrology, stream channels, a limited number of pipes and the 

terrain. This model has been discussed and accepted as suitable for 

this purpose in the Decision on Stage 1 of the Replacement District 

Plan.8 The D14 version used for Stage 3 of the District Plan has been 

calibrated with the March 2014 flood and contains additional 

surveyed cross sections for the Wai-iti and Wairarapa Streams. 

(d) The FMA is based on the results of the current CCC flood models 

and has been mapped with the methods describes in pRDP Stage 1 

documents. However, the model details are limited in this area of 

interest. For example some channels and pipes are not represented 

in detail. However, this model produces the best results available 

currently and further detailed analysis would be required to modify 

these results. This is not possible in the time frame of the 

Replacement District Plan. However, a new city-wide flood model is 

currently under development that will add significant model detail to 

this area. The model results are expected later this year.9 I 

recommend to not remove or modify the FMA in this area until further 

information is available. Future FMA resource consent and floor level 

assessments will rely on the new model results as soon as they are 

available. 

(e) Based on the current modelling the property at 82 Memorial Avenue 

and 15B Chilcombe Street fulfil the FMA criteria.  

 

10.22 #3706 - Enterprise Homes Ltd seek clarification whether a number of 

properties they own are affected by the HFHM. Amendment is sought by 

 
 
8   Decision 6, Natural Hazards (part) dated 17 July 2015 at page 146, Table 5.3.1.1a. 
9  Evidence in Chief of Graham Harrington, dated 21 January 2016, at paragraph 6.2. 
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smoothing the outline of the HFHM area and confirmation of the 

appropriateness of this zone is sought. A smoothing process as described in 

Section 6 of my evidence has been applied to the proposed HFHM. As a result 

none of the properties listed in this submission remain within the HFHM. 

 

10.23 #3715 - Mr Dann and Ms MacBeth seek clarification that the HFHM outline 

follows the 19m contour line as per Variation 48. The submission relates to the 

properties at 280 Cashmere Road, 282 Cashmere Road and 7 Boonwood 

Close. Significant parts of the properties 282 Cashmere Road and 7 

Boonwood Close are located within the HFHM. The property at 280 Cashmere 

Road is not affected by the HFHM. The HFHM is not defined by a particular 

modelled water level. It is a hazard calculated based on the 1/500 year 

modelled water depth and flow velocity.10 If this product is equal or greater than 

one or the water depth is equal or greater than 1m then the land has been 

identified as HFHM Area in the Replacement District Plan. In this case the 

modelled 1/500 year water level is 19.33 m RL. 

 

10.24 #3941 - Ms Susan Piercey objects to parts of her property being in the HFHM 

Area. I have reviewed the 1/500 year modelled water level in relation to the 

detailed terrain file. The modelled water level on this property is 11.74 m RL. 

Based on that all land at 10.74 m RL or lower should be included in the HFHM 

Area. On Figure 1 below this land is shown in yellow while the HFHM Area is 

shown in hashed black. I recommend that this submission is rejected. 

 

 
 
10  Evidence of Graham Harrington, dated 21 January 2016, at paragraph 9.3. 
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Figure 1: Proposed HFHMA on 201 Bridle Path Road 

 

10.25 #3973 - Mr Robertson and Ms Hargreaves submit that ground levels used by 

the Council for mapping the FMA and FPMA purposes are potentially 

incorrect. The submitters seek provisions that the zoning be corrected once 

correct information about ground levels become available. No evidence of new 

ground level information has been provided by the submitters. Therefore this 

submission will be addressed in my rebuttal evidence if required.  

 

10.26 #3976 - Canterbury Westland Kindergarten Association submit that the 

modelling assumptions that led to the property at 533 St Asaph Street being 

partially included in the FMA  are too harsh and the consequences of the 

zoning too restrictive. The modelling methodology and the underlying 

assumptions e.g. climate change and sea level rise have been considered by 

the IHP in hearings for Stage 1 of the pRDP. They have been confirmed as 

appropriate in Decision 6. I have reviewed the modelling results on which the 

FMA mapping for this property was based on. The relevant modelled water 

level in Tuam Street is 12.72 m RL. The land within 250mm freeboard has 

been identified in yellow on Figure 2 below using a high resolution terrain file. 

The proposed FMA after the smoothing process is shown as a red hashed 

area. I conclude that the FMA area has been mapped correctly and 

recommend not to remove the FMA from this property.  
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Figure 2: Proposed FMA on 533 St Asaph Street 

 

 

 

 

Iris Brookland 

21 January 2016 


