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1. INTRODUCTION 

 

1.1 My full name is Gregory Mark Whyte. I hold the position of Principal 

Engineer at DHI Water & Environment (DHI). I have been in this position 

since March 2008.  

1.2 I hold a Bachelor of Civil Engineering from the University of Canterbury, 

which I gained in 1996. I am also a Chartered Professional Engineer with 

the Institute of Professional Engineers of New Zealand (IPENZ), which I 

have held since 2003. 

 
1.3 I have been engaged by the Christchurch City Council (Council) to give 

evidence of the flood modelling that was used as a basis for mapping of 

the Floor Level and Fill Management Areas in the proposed Replacement 

District Plan (pRDP). 

 

1.4 I have been providing the Council with my expertise in relation to flood 

modelling since 2008.  I previously worked for the Council from 1999-2003 

and worked as a consultant on several projects for the Council between 

2006 – 2008. I have previously been involved in giving evidence for a 

designation in 2007 that was related to No 2 Drain which is a sub-

catchment of the Avon River catchment.  I have been on many site visits 

across the city in most of the main catchments over the past 15 years. I 

have been closely involved in supervising and in conducting flood 

modelling of the Avon River catchment since 2008, the upgrading of the 

Heathcote River model in 2011, the review of the Styx River model in 2012 

and the modelling of the Halswell River catchment in 2014. While working 

at the Council in 1999-2003 I was involved in flood modelling of No 2 

Drain/Snellings Drain, Heathcote River, Sumner and Richmond Hill. 

 

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

preparing this brief of evidence are: 

 

(a) Christchurch City Council Stormwater Modelling Specification for 

Flood Studies, GHD, 2012; 

(b) Styx Model Review, Letter, G Whyte & A. Taylor, DHI, 2011; 

(c) Avon Modelling Review, Internal Report, Hydrological and 

Hydraulic Model, T. van Kalken, DHI, 2013; 

(d) Review of Dudley Creek MIKE FLOOD Model, D. Tutulic, DHI 

2013; 

(e) Sea Level Boundary conditions for Bridge Street and Ferrymead, 

Mulgor Consulting Ltd, 2010; and 

(f) Extreme Sea Levels at Sumner Head and Styx River, Mulgor 

Consulting Ltd, 2008. 

 

2. SCOPE 

 

2.1 As mentioned above, the specific part of the Proposal that my evidence 

relates to is the flood modelling, that has informed the Floor Level and Fill 

Management Areas in the proposed Replacement District Plan (pRDP).   I 

will specifically address; 

 

(a) the background to Christchurch City Council's flood modelling; 

(b) outcomes from caucusing on flooding; 

(c) the technical integrity of the Avon model; 

(d) peer reviews of the flood models, particularly the peers reviews of 

the Avon and Dudley Creek models ;and 

(e)  the specific relief sought by a submitter who challenges the 

integrity of the flood modelling.   

 

2.2 I attended the facilitated caucusing of flood experts on 19 January 2015 

and have signed the joint statement of the experts as a result. 
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3. EXECUTIVE SUMMARY  

 

3.1 The flood models that have informed the flooding provisions in the pRDP, 

the relevant catchments they apply to and their current caretaker, are: 

 

(a) Styx River Model – applies to Upper and Lower Styx 

catchments(GHD Consultants); 

(b) Halswell River – applies from Halswell township to Lake Ellesmere 

(Environment Canterbury); 

(c) Heathcote/Avoca Valley Streams – applies lower Heathcote and 

Avoca Valley, (Pattle Delamore Partners  Consultants); 

(d) Sumner – applies to the Sumner catchment (Christchurch City 

Council); 

(e) Dudley Creek – Dudley Creek and all tributaries (Jacobs 

Consultants); 

(f) Heathcote – Halswell to the Ferrymead Bridge including City 

Outfall Drain catchment (NIWA consultants); 

(g) Avon River Model – Upper Riccarton, Cranford Basin, Upper 

Dudley Creek, Snellings and No2 Drains through to Bridge Street 

(DHI). 

 

3.2 The Avon model, that DHI are caretakers for, is based on MIKE software.  

MIKE software has been used on thousands of modelling projects around 

the world for over the last 30+ years. Models using MIKE software are 

widely accepted across the industry as tools suitable for assessing flood 

risk. 

 

3.3 Modelling of the Avon catchment has been carried out by competent DHI 

staff that use a quality assurance system in which all deliverables are 

reviewed by appropriately qualified staff. My role in the Avon model has 

changed over the years, initially undertaking the modelling in 2008 then 

eventually reviewing and approving all model deliverables including flood 

mapping and reporting in 2015. The model was calibrated pre-earthquake 

and has been recently calibrated post-earthquake at Gloucester Street to 

the June 2013 and March 2014 flood events. Key model calibration 

parameters have not changed significantly from pre to post earthquake. 
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3.4 The Styx, Halswell, Heathcote/Avoca Valley Stream, Dudley Creek and 

Heathcote models developed for Christchurch City Council have been 

developed by reputable companies or organisations that have appropriate 

peer review systems to ensure checking and reviewing of model results is 

undertaken. The Sumner model has been developed by the Council and 

has had a model status report written by DHI. By writing the model status 

report which required investigating the model, it could be said a basic 

model review has been conducted. Since 2012 Council introduced the 

Model Status Report template to capture the current state of models. It 

also introduced the Stormwater Modelling Specification for Flood Modelling 

to ensure consistency in modelling approach and a minimum level of 

accuracy or reliability in model outputs. There have been some external 

peer reviews to a varying level of detail carried out for the Avon River 

model and the Dudley Creek model.  

 

3.5 In my view, the three main flood models (Styx, Heathcote and Avon) 

developed for Christchurch City Council are technically robust because 

they have been internally reviewed as part of the professional companies' 

quality assurance systems. GHD, NIWA and DHI are all ISO 9001 

accredited companies.  

 

3.6 It is my understanding that the results of the seven models listed in Section 

3.1 are the basis of the relevant pRDP map layers. 

 

4. BACKGROUND TO CHRISTCHURCH CITY COUNCIL FLOOD MODELLING 

 

4.1 Flood modelling that the Council conducts uses computational models to 

predict flood extents and depths across a catchment. The models use 

rainfall and tidal data as inputs to produce flood extent and depth outputs. 

The model uses rainfall and applies hydrological losses such as surface 

wetting, minor surface storage and soil infiltration to determine the net 

contribution to the ground surface. The net rainfall that falls on the ground 

surface is then routed through the sub-catchment taking into account the 

length and size of the sub-catchment, the catchment ground surface slope 

and the roughness of the surface. These process produce what is termed 

"runoff" which is then further routed through the pipes, open channel 
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waterways and rivers. Once these primary systems are at capacity the 

runoff then enters the floodplain areas or the secondary flowpath areas. 

 

4.2 The rainfall the models use is commonly called design rainfall because it 

has been determined by a statistically related procedure of a certain return 

period. The Council design rainfall procedure is commonly referred to as 

the NIWA 2009 procedure, because NIWA updated the previous procedure 

in 2009. The design storm procedure considers historical events in 

Christchurch to establish a basis for determining design rainfall at a certain 

location, of a certain duration and of a certain size in terms of return period. 

The typical design storm procedure is of a triangular distribution1 that 

peaks at two-thirds of its duration. 

 

4.3 The models use tidal boundary data that has been derived by Mulgor 

Consulting. The tidal boundary data consists of tide cycles covering a 

period of several days of a certain size in terms of return period. 

 

4.4 A model simulation consists of "running" the model for a certain period or 

window of time which could reflect the critical duration of the model (ie the 

entire flood event from the beginning to peak and also the recession) or 

part of the period (ie up to the flood peak only). For example the Lower 

Avon has a critical duration of 18 hours so the simulation period could be 

18+ hours, if you want to understand the entire flood event from the 

beginning to peak and the recession, but maybe less if you are only 

interested in the peak flood levels. The model run time is how long the 

model takes to complete the model simulation which may be faster or 

slower than the simulation period depending on the number of cores the 

computer has and the model timestep used for the simulation. 

 

4.5 DHI (formally known as the Danish Hydraulic Institute) are the producers of 

the MIKE software that the Council uses for the majority of its flood 

modelling and all of the 7 models listed in Section 4.15. DHI was formed in 

1964 in Denmark and released its first commercial software package 

"MOUSE" in 1983. DHI produce water modelling software and undertake 

specialist consulting projects around the world, with over 1200 staff 

                                                   
1
 Triangular distribution is a continuous probability distribution.  
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worldwide based in over 30 countries. DHI New Zealand has 19 staff 

based across Auckland, Wellington and Christchurch. 

 

4.6 The mathematical equations used by the software code for flood modelling 

is either solving the St Venant 1-Dimensional shallow water equations or 

the depth averaged Navier Stokes 2-Dimensional equations. If the software 

code solves the 1-Dimensional equations it is commonly referred to as a 1-

Dimensional model, likewise for a 2-Dimensional model. The council three 

main river models (Avon, Heathcote and Styx) have components of both, 

so are termed 1-Dimensional/2-Dimensional models. Flood modelling in 

the last 10 years has moved from purely 1-Dimensional models to 1-

Dimensional/2-Dimensional models that are more reliable than 1-

Dimensional models in floodplain or secondary flow path environments.  1-

Dimensional/2 Dimensional models are considered best practice for flood 

modelling. 

 

4.7 The Council has been carrying out flood modelling studies with DHI 

software since the early 1990s, in-house, using both MIKE URBAN 

(predecessor MOUSE) for hydrology and pipe/open channel analysis and 

MIKE 11 for open channel analysis. The in-house Council studies built and 

used 1-Dimensional models or in some cases pseudo 2-Dimensional 

models. A pseudo 2-Dimensional model is where a 1-Dimensional model 

has been used to represent a 2-Dimensional flow situation. The three main 

river models for the Avon, Heathcote and Lower Styx catchments were all 

originally built by the Council.  

 

4.8 In 2006 NIWA were engaged by the Council to update the Heathcote 

model. NIWA continued working on it until 2010/2011. DHI upgraded this 

version of the Heathcote model to a 1-Dimensional/2-Dimensional model in 

late 2011. 

  

4.9 In 2007-2009 Council engaged GHD consultants to develop the Lower 

Styx model further to include the Upper Styx area and to convert the model 

from a 1-Dimensional model to a 1-Dimensional/2-Dimensional model, 

which was the first model of this type for the Council. This type of model 

typically consists of open channels and/or piped components represented 

as a 1-Dimensional model and the floodplain is represented as a 2-
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Dimensional model. DHI undertook a basic review of the GHD Styx model 

in 2011 to make some suggestions on how the model run time could be 

improved. 

 

4.10 The Avon model was upgraded to a 1 Dimensional/2 Dimensional model in 

2011 by DHI, who had previously updated the hydrology in 2008/2009. The 

Avon model is now a 1-Dimensional/2-Dimensional model that represents 

some of the overall pipe network, most open channel waterways, 

tributaries, rivers and their associated floodplains.  

 

4.11 GHD, NIWA and DHI are the respective caretakers of the Styx, Heathcote 

and Avon flood models on the Council's behalf. 

 

4.12 The three main river models consist of a rainfall runoff component and a 

hydraulic routing component. They all make use of a DHI rainfall runoff 

model called "Model B", which is a lumped hydrological model that can 

take into account sub-catchment area, slope, soil infiltration, initial wetting 

losses, surface storage, surface roughness and percentage 

imperviousness. The rainfall runoff calculations are either carried out in 

MIKE Urban or MIKE 11 or in some cases both. Essentially these 

hydrological models produce the net runoff for each sub-catchment when a 

specific rainfall is applied to which some hydrological losses are removed. 

 

4.13 The hydraulic routing component of the models (the predictions of how the 

shape of water changes) consist of pipes and open channels that are 

represented in either MIKE URBAN or MIKE 11. The floodplains of the 

waterways and rivers are represented in the 2 Dimensional software MIKE 

21. 

 

4.14 Post-earthquake, when the Stronger Christchurch Infrastructure Rebuilt 

Team (SCIRT) was formed, I undertook a stocktake of Council models 

around the beginning of 2012. I located over 1000 Council MIKE models 

that have been used in over 100 project areas across the city. Of these 

there were approximately 40 models that were up to date and useable.  
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4.15 To form the flood mapping in the pRDP, models have been run for 7 

catchments : the Styx; the Halswell; the Heathcote/Avoca Valley Streams; 

Sumner; Dudley Creek; the Heathcote; and the Avon.  

 

5. OUTCOMES OF CAUCUSING  

 

5.1 At caucusing, one the issues the expert witnesses on flooding discussed 

(Issue 3) concerned confidence in floor level estimates.  We agreed that, 

within the FLMA, there are sufficient model results, supplemented by 

additional data, to set minimum floor levels for a 200 year design event.   

 

5.2 We also discussed peer reviews of the flood models (Issue 5).  We 

considered that comprehensive external peer reviews have not been 

carried out for all models used in the pRDP flood modelling.  However, we 

agreed that the river models are the best available information and noted 

Tonkin and Taylor's similar observation that "the models are the best 

available information for assessing fluvial flooding across Christchurch."  

 

5.3 The experts also discussed and noted "Council have had in place for some 

time a process whereby new models or redeveloped models are peer 

reviewed before they are brought into the wider catchment models such 

has occurred for the Dudley Creek model and the Wairarapa/Wai-iti model.  

The panel acknowledges that all of the models are in a constant state of 

development so a peer review is limited to the model version at the time.  

The panel also notes that the main models have all been developed by 

reputable companies that specialise in hydrodynamic modelling." I note 

that the Wairarapa/Wai-iti model is part of the D14 Avon model upgrade, 

which is not yet complete, and any review comments will be documented in 

the D14 model report. 

 

6. AVON MODEL TECHNICAL INTEGRITY 

 

6.1 DHI are the caretakers of the Avon model only.  Although all seven models 

use DHI software, they have not been built or managed by DHI.  

Accordingly, I am well placed to comment about the integrity of the Avon 

model but not as well placed to comment on the technical integrity of the 

other models. 
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6.2 It is my view that the D13 model used for the pRDP flood modelling is fit for 

purpose.   

 

6.3 As mentioned above, the MIKE software tools have been used for 

thousands of projects around the world over the last 30+ years. They are 

widely accepted across the industry as tools suitable for assessing flood 

risk. 

 

6.4 DHI New Zealand works in accordance with the quality management 

system standard: ISO 9001 as certified by Det Norske Veritas (DNV). The 

ISO 9001 certificate covers the following products or services within the 

area of water, environment, and health: 

 
(a) Consulting; 

(b) Software; 

(c) research & development; and 

(d) laboratory testing, analysis and products. 

 

6.5 DHI's quality management system requires all deliverables are to be 

reviewed and approved by appropriately qualified staff. 

 

6.6 Seven DHI New Zealand staff and one DHI Australia staff member have 

been involved in flood modelling work for the Council over the last seven 

years with experience ranging from two years to 20+ years. Junior staff are 

supervised more closely than senior staff with all deliverables subject to 

the firm's quality management system. 

 

6.7 The Avon model has been continuously developed since the early 1990s 

and encapsulates Council knowledge of the land drainage system and the 

operation of that system during a flood event.  

 

6.8 An important change in the way the Avon River system is modelled 

occurred when changing from a 1-Dimensional model to a 1-

Dimensional/2-Dimensional model in 2011. The 1-Dimensional model 

relies on user defined floodplain or secondary flow path definition, whereas 
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the 1-Dimensional/2-Dimensional model directly uses detailed 

topographical data to dictate the floodplain flow paths. 

 

6.9 A measure of a model's ability to represent reality is how well calibrated 

and validated the model is. A textbook calibration/validation would consist 

of three or four calibration events and a validation event. The calibration 

events would consist of historic flood events representative of the purpose 

of the model. For example, if the purpose of the model was to predict large 

or infrequent flood events then the ideal calibration events would consist of 

large or infrequent flood events. Likewise for medium sized events and 

small or frequent flood events. A validation event could consist of a 

separate historical event to the calibration event that might test the overall 

integrity of the model using the calibrated model parameters. 

 

6.10 The calibration/validation of a flood model provides a degree of confidence 

that the model represents reality but also that it is technically robust. In 

order for a model to represent reality it needs to be schematised correctly 

and to represent the flooding processes occurring in the catchment. 

 

6.11 The pre-earthquake Avon model was a calibrated model which was used 

to estimate flood risk. After the earthquake sequence the model had cross 

sections and floodplain areas updated to reflect changes to levels across 

the catchment. The current Avon model has been calibrated to the June 

2013 and March 2014 post earthquake flood events. 

 

6.12 The Avon model key calibration parameters have not changed significantly 

to the pre earthquake parameters. 

 

7. MODEL ASSUMPTIONS 

 

7.1 A flood model is a simplified representation of reality and hence there are 

many assumptions and approximations made when building and using a 

flood model. The Council modelling specification and model status reports 

endeavour to limit and document the assumptions required in building and 

running a flood model.  
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7.2 Key assumptions include, allowing for a 16% increase in design rainfall 

depths that allow for climate change and to allow for 1 metre sea level rise, 

out to 2100. 

 

8. PEER REVIEW OF FLOOD MODELS 

 

8.1 DHI routinely peer review other consultants' models and have our models 

reviewed by other consultants. Peer review at the end of a project can be 

of limited use if some fundamental aspect of the model are wrong. We find 

a better approach is to be involved at key stages of a modelling project to 

minimise any reworking or time taken to correct the model for any 

errors/omissions or modifications required. 

 

8.2 Since 2012 flood modelling work for CCC has been guided by the 

Christchurch City Council Stormwater Modelling Specification for Flood 

Studies. The purpose of this specification is to ensure consistency in 

modelling approach across all models that are built by and for the Council. 

The specification is also intended to promote a minimum level of accuracy 

or reliability in outputs from models. 

 

8.3 Also since 2012 Model Status Reports have been produced based on a 

specific format to document the model's form at any point in time. 

 

8.4 Two peer reviews that involve DHI have been carried out as discussed in 

Section 9 and 10. Models or parts of models that pre-date 2012 have been 

built by reputable companies that are competent in flood modelling. These 

companies have internal review systems to ensure technically competent 

models and results are produced. A peer review of flood modelling 

activities has been standard practise at the Council since 2012, in 

conjunction with modelling being carried out in terms of the Modelling 

Specification and the production of a Model Status Report. It is my view 

that the Council models have been developed by a number of 

professionals over a long period of time in conjunction with specific peer 

reviews.  The end product is technically robust models that give reliable 

results. 
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9. AVON MODEL PEER REVIEW 

 

9.1 DHI Australia carried out a peer review of the Avon model in 2013, (DHI, 

2013) for DHI New Zealand. This review was conducted by Terry van 

Kalken, who was at the time Technical Director for DHI Australia.  

 

9.2 The review concluded "A review has been undertaken of the hydrological 

and hydraulic models established for CCC flood risk assessments. The 

hydrologic model is based on MIKE URBAN Model B. Model parameters 

are within acceptable limits. Calibration of the model (without stream 

routing) indicates volumetric error is less than 10%. The MIKE FLOOD 

hydraulic model has undergone several revisions over the past few years. 

The model reviewed in this report is version D13 (March 2013), specifically 

the 50 year ARI model setup including stopbanks. The model setup 

appears well defined and parameter ranges are within normal limits. 

Neither model has been calibrated for events which have resulted in 

significant overbank flooding, and therefore the performance of the model 

under these circumstances is essentially unproven. However the physical 

basis for the models appears sound and therefore the predictive capability 

of the models is expected to be good". 

 

9.3 The model review that was carried out was not related to the pRDP work 

but was carried out in 2013 on the Council’s request. The D13 version of 

the model running the 50 year ARI design rainfall event was reviewed, 

which is different to the pRDP Stage 1 model that was running the 200 

year ARI design storm event. The only difference between the models is 

the design rainfall input. It is fair to say that the review that was carried out 

on the D13 version of the model is relevant and applies to the model used 

for the pRDP assessment. 
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10. DUDLEY CREEK PEER REVIEW 

 

10.1 Jacobs (formally SKM) used a cut down version of the DHI Avon model 

representing the Dudley Creek system as a base model to build more 

detail into the model and to calibrate and use it for baseline and scenario 

analysis. DHI peer reviewed the model as detailed in the report (DHI, 

2013).  

 

10.2 The review recommended a number of changes and concluded "In 

general, the model appears satisfactory for assessing options to alleviate 

flooding that has worsened since the earthquake sequence, providing the 

above items are implemented or investigated for any further work such as 

feasibility or design option assessment. In terms of a model to compare 

options at a pre-feasibility type stage the model in its current state is fit for 

purpose."   

 

10.3 DHI has also been involved in a second stage of the review (Feb 2015), 

which checked whether recommended changes have or have not been 

implemented. This concluded "Providing all the necessary and preferred 

updates to the model are implemented correctly, it is DHI’s opinion that this 

model can be used for assessing options to alleviate flooding." 

 

11. AVON MODEL FUTURE VERSIONS 

 

11.1 The development of the Avon River model is not static and regular updates 

and changes are being made. The pRDP flood modelling for the Avon 

River is based on the D13 version of the Avon River model. DHI is 

currently finalising a D14 version of the model. The initial results from the 

updated D14 model indicate some reasonable increases in flood depth in 

some parts of the catchment for the 200 year flood event. An internal 

discussion document is currently being drafted which details the 

constituents of such an increase. It is normal practice for models to be 

subject to updates as new data becomes available or physical changes 

occur in the catchment. 
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12. RAIN ON GRID 

 

12.1 In 2012 DHI used version D10 of the Avon model to produce some Rain on 

Grid model results. The Rain on Grid models use the same base model as 

for the pRDP flood models but apply the rainfall directly to the 2-

Dimensional model surface, where the topography, open channels and 

river dictates where the water accumulates and flow.   

 

12.2 This is different to the models that have been used for the pRDP flood 

modelling that are referred to as rainfall runoff models. These models use 

design rainfall that has some hydrological losses applied to it so as to 

produce runoff. The Rain on Grid modelling carried out for the Council 

conservatively assumed that the there was no hydrological losses such as 

surface storage or soil infiltration. The events modelled were the 5 year 6 

hour duration design rainfall event (ie an event expected to occur once 

every 5 years and have a duration of 6 hours from start to recession), the 

10 year 9 hour duration design rainfall event and the 50 year 1 hour 

duration design rainfall event. 

 

12.3 In 2013/2014 some further Rain on Grid model runs were carried out using 

the D13 version of the Avon model and the current version of the 

Heathcote model for EQC through Tonkin and Taylor. The 10 year, 50 year 

and 100 year design rainfall events were modelled using a similar 

methodology to the original work for the Council. The only difference was 

that Tonkin and Taylor supplied a "Chicago storm" type rainfall hyetograph 

to be used instead of the Council standard design storm approach. 

 

12.4 I believe Council use the DHI Rain on Grid flood results in areas where 

they do not have coverage from the rainfall runoff Council models or where 

they do not have confidence in the rainfall runoff results. The DHI Rain on 

Grid model results provide a conservative upper limit of flooding across the 

Avon and Heathcote catchments for specific design rainfall events.  
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13. CONSIDERATION OF SPECIFIC SUBMISSIONS  

 

Tonkin and Taylor [970]  

 

13.1 Tonkin and Taylor has challenged the reliance on the Council modelling for 

establishing Floor Level and Fill Management Areas and minimum floor 

levels.  The submission has raised questions over technical scrutiny and 

the sufficiency of the peer review.  Further, they submit that the Tonkin and 

Taylor / EQC model is more extensive and can be easily amended to 

consider the same parameters as the Council models. 

 

13.2 Flood models developed for Christchurch City Council have been 

developed by reputable companies that have appropriate peer review 

systems to ensure checking and reviewing of model results is undertaken. 

There have been some external peer reviews of a varying level of detail 

carried out for the Avon River model and the Dudley Creek model.  This is 

addressed earlier in my evidence in more detail, and Mr Graham 

Harrington also addresses this submission in his evidence. 

 

13.3 In my view the 3 main river flood models developed for Christchurch City 

Council are technically robust because they have been internally reviewed 

as part of the professional companies' quality assurance systems. GHD, 

NIWA and DHI are all ISO 9001 accredited companies. 

 

13.4 This issue is covered in the expert witness caucusing statement at (5) – in 

particular I note: 

 

   Council have had in place for some time a process whereby new 

models or redeveloped models are peer reviewed before they are 

brought into the wider catchment models such has occurred for 

the Dudley Creek model and the Wairarapa/Wai-iti model.  The 

panel acknowledges that all of the models are in a constant state 

of development so a peer review is limited to the model version at 

the time.  The panel also notes that the main models have all 

been developed by reputable companies that specialise in 

hydrodynamic modelling.  
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13.5 I am not familiar with the Tonkin & Taylor / EQC model and can’t comment 

on its suitability.  

 

 

 

Gregory Mark Whyte 

13 February 2015 


