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Model

13. The model used was HEC-RAS software. This software is commonly
used amongst practitioners to model river flows and flood impacts. | have
used this software many times in the past.

14. The HEC-RAS model is widely used to simulate flood extents, depths, and
velocities.

15. For the purposes of this investigation, | utilised the HEC-RAS hydraulic
model maintained by the Otago Regional Council for the Silver Stream.

16. I am familiar with the model from my previous work with the Regional
Council, because | developed the model. | have used the model

successfully in the past.

17. The existing model had been calibrated using a 2015 flood event and
validated for May 2006, May 2010, and July 2017 events.

18. Several modifications were made by me to the existing model for the
purposes of this investigation. These are detailed in the modelling report
onh page 9.

19. The original Silver Stream hydraulic model was set up, calibrated and

validated using HEC-RAS Version 5.0.3. This model was further refined,
extended and transferred by me to HEC-RAS Version 5.0.7.

20. The model was re-evaluated against the observed high-water marks for
July 2017 flood. The comparison of modelled water levels against debris
marks indicates the modelled values aligned well. However, along the
downstream cut-off bank, the modelled water levels were more than
500mm higher than observed data. During the July 2017 event there was
over topping of the cut-off bank at several locations, hence the surveyed
debris line may not represent the actual water levels at the cut-off bank
during the peak of the event, when the cut-off bank was overtopped.

21. | am satisfied that the model operated as | would have expected from my
previous experience with HEC-RAS. The results produced were of the
kind expected. There were no abnormalities. The results produced are
in my opinion, reliable and accurate within the limits of the 2D hydraulic
modelling (e.g. Section 2.1, FHWA-HIF-19-061 October 2019, Two-
Dimensional Hydraulic Modeling for Highways in the River Environment)
and standard practice. Standard practice implies that the methodologies
applied were in general conformance with HEC-RAS Manual, and
Australian Rainfall and Runoff (ARR) document (ARR, Two-Dimensional
Modelling in Urban and Rural floodplains, Stage 1 & 2 Report, November
2012). Other references used are within the report.

Inputs

22. The inputs to the model are described at section 2.2, on pages 12 to 16
of the Report.

Peer Review

23. ORC engaged Tom Bassett of Tonkin + Taylor to peer review my
modelling work.
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