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No. Reference Section Reviewer/Verifier Reviewer’s Issue/ Comment

Category *

Filled in by 

Reviewer/

Verifier Designer’s Response / Treatment Proposed

Reviewer’s 

acceptance of 

close­out

1 p4 Section 2 Maurice Marquardt

The technical note indicates that the flood modelling considers 

future climate conditions and anticipated precipitation events. Can 

you please confirm what RCP was considered for the flood model 

(i.e. what increase in precipitation events, frequency and intensity 

was assumed)? Further, the technical notes indicates the flood 

modelling does not reflect current risks, but has modelled future 

risk as result of climate change. What year where the risks modelled 

for (e.g. 10% AEP in 2050?)? Please confirm the assumptions used to 

model impacts from climate change.

The Auckland Design Manual does not recognise the NIWA HIRDS 

approach to rainfall depths and therefore no RCP is applicable to 

the derived rainfall depths used in the flood models. 

We note that as these models were developed by Auckland Council 

and the hydrology was developed by Auckland Council, no changes 

to the hydrology has been undertaken by the SGA modellers. 

Guidance on Auckland Council rainfall derivation can be found in 

this link: 

http://www.aucklanddesignmanual.co.nz/regulations/codes­of­

practice/stormwatercodeofpractice#/regulations/codes­of­

practice/stormwatercodeofpractice/guidance/General/climate 

change.

A 2.1 degree increase by 2090 is the adopted approach to climate 

change adjusted rainfall. only the 1% AEP and 10% AEP events were 

modelled.

2 Drawing 1219 (and several others) I Turner

As previously mentioned in past reviews; where possible culvert 

crossings should be as close as possible to 90 degrees to track 

centre to mitigate the risks of differential loading and accelerated 

track material deterioration

2

Crossings have been made to be as perpendicular as possible. In 

some cases there are constraints on achieving this. Further 

refinement to the culvert locations can be made at a more detailed 

phase. As this is largely an assessment of effects and designation 

definition exercise, the perpendicularity of the culverts is not 

essential.

3
Table 1 and references to bridge 

structures
Rudolph Kotze

Refer to BKR Bridge Design Brief W201 for freeboard requirements 

for bridges. Clearance between bridge soffit and 100year flood level 

is 600mm. The 750mm below track level relates to culverts. Please 

amend Tables and comments in report relevant to bridge 

structures.

2

The reported values in the report are all relative to the top of rail. 

While we recognise that there are different criteria for bridges and 

culverts, the information in the report is still accurate and does not 

need to change. Equally, the conclusion on meeting the Kiwirail 

design criteria is valid in the report. 

At present, we do not have accurate bridge deck thickness for 

existing bridges available so commentary on the freeboard to the 

bridge soffit would not be accurate. However, we have added a 

column in the report that shows the assumed bridge soffit as 

represented in the Auckland Council flood model to provide an 

indicator of residual freeboard based on that assumption which 
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4 Report Rudolph Kotze

For bridge structures where negative freeboard is identified, 

detailed assessments will be needed to determine risk to structural 

stability as well as mitigations to protect bridges from damage. 

Ensure Design scope makes provision for these assessments.

1

This is not currently within the Supporting Growth Alliance scope of 

assessment. If KiwiRail want to explore a more detailed assessment 

of options to improve the freeboard to the existing rail, a change to 

scope can be discussed with the Alliance Management Team. The 

major focus for this project has been to assess the effects of the 

four tracking and the AMC.

5 Report Rudolph Kotze

Cross­sections for the 5 bridge structures indicating 1% and 10% 

(when available) flood levels, soffit levels and freeboard would be 

useful to include in the report.

3

Agreed, the Rev C revision of the report has a more detailed 

indication of the flood levels in relation to the bridges. See Item 3 

above 

Section 2 D Wong

Please clarify what assumptions have been made for climate change 

and if the modelling has undertaken a sensitivity assessment 

between the potential scenarios

3

 The flood models were built by Auckland Council and the hydrology 

was developed by Auckland Council, no changes to the hydrology 

has been undertaken by the SGA modellers. The climate change 

assumptions are outlined in the Auckland Council Design Manual. 

see Item 1 for further detail.  No additional sensitivity assessment 

has been undertaken.




