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1. INTRODUCTION

Engeny has been commissioned by Newton Denny Chapelle (NDC) on behalf of Chris and
Jeff Imeson to develop a Flood Impact Assessment (FIA) for the proposed development at
Lot 1-20 DP 976660 and Lot 1 DP 783330 Bruxner Highway, Casino (the site). The site is
bounded by an industrial estate (western boundary), open space (north and east boundary)
and the Bruxner Highway (southern boundary).

The FIA is in relation to the Gateway Determination for the rezoning of Lot 1-20 DP 976660
and Lot 1 DP 783330 from RUL Primary Production to IN1 General Industrial and apply a
750 m? minimum lot size under the Richmond Valley LEP 2012 at the request of Department
of Planning, Industry and Environment (DPIE). The site is located within the Richmond
Valley Council (RVC) local government area and is presented as the yellow outline in Figure
1.1.

The key objectives of the FIA are to:

®  Confirm the flood modelling approach to be adopted for the assessment, being the
previously developed model (including consultation with DPIE and RVC)

= Assess the flood impacts (if any) for the proposed development

®=  Develop flood impact maps assessment the 5% AEP, 1% AEP, 0.2% AEP and PMF
events

®  Prepare a report summarising the methodology and flood impact assessment results,
including the flood impact mapping.
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Figure 1.1 Location of the Proposed Development (Google 2019)

1.1 Existing Characteristics
The site is approximately 14 hectares in area. The site is part of the Richmond River
floodplain and is completely inundated within the 1% AEP and above. The river flows from
the west to east through the Richmond River, with breakout flowing through the Casino
township.
The existing site is currently zoned as RU1 Primary Production.

1.2 Proposed Development
The proposed development consists of a single earthwork pad with proposed access off
Bruxner Highway and an internal access facing the industrial estate to the east. To
undertake the development of the proposed site, the site would need to be rezoned into IN1
General Industrial in accordance with DPIE.
Figure 1.2 provides an indicative layout of the proposed site.
The fill for the proposed development will be sourced from the floodplain.
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2. FLOOD IMPACT ASSESSMENT

DPIE has identified that Casino specific flood studies have been undertaken, however in
consultation with RVC and DPIE it was determined that the Richmond River Flood Study
(WMB 2010) model would be the preferred base case model for the assessment of the
Bruxner Highway site, the reason being modelling software has drastically changed since
the legacy models. It should be noted that the Richmond River flood (2010) has not been
calibrated for the Casino locality, however, of the hydraulic models within the Casino area,
the model provided the most accurate results.

To assess the proposed development’s impact on the peak flood levels, the following
scenarios were considered:

= ‘Base Case’ — the existing Richmond River model is unchanged, and no modifications
have been undertaken.

® ‘Developed - this scenario represents the post-development site. The post-
development site includes a single earthwork pad, which covers the entire property area
(including required earthwork batter).

2.1 Base Case Model

The TUFLOW model from the Richmond River Flood Mapping Study (2010) was utilised for
the assessment and was adopted as the base case model. The Richmond River model also
included the original hydrologic inputs that were not amended by Engeny.

For the purpose of this assessment and to establish the baseline flood conditions upon
which flood impacts could be assessed, the model was simulated for the 1% AEP to PMF
flood events as specified by RVC and DPIE. The extent of the base case model is presented
in Figure 2.1.
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Figure 2.1 Base Case Hydraulic Model Extent

2.2 Developed Case Model

Flood impacts associated with the proposed development works were assessed by
comparing the flood levels from the developed case model against the base case flood
levels for the design events analysed.

The base case model was amended to represent the proposed development fill that were
based on the supplied design file provided by NDC named 1m tin 000000 STIN DESIGN
SITE.dem and dated 23 August 2019. As such the design tin supplied by NDC was
incorporated into the model as a design survey. No other modifications were made to the
base case model.

The proposed earthwork pad is presented in Figure 2.2.
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Figure 2.2 Proposed Development Earthwork Pad
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3. RESULTS

3.1 Flood Impact Results

The peak flood level impact mapping results for the 5% AEP to PMF events are presented
in Appendix B.

Key observations based on the post-development modelling results are as follows:

" In the 5% AEP flood event, the flood levels are wholly contained within the Richmond
River floodplain and do not encroach into the extent of the proposed development. No
adverse impacts are predicted in this event.

" Inthe 1% AEP flood event, there are predicted:

» Flood impacts of up to 200 mm extending 90 m and 40 m to the west and south of
the property boundary, respectively

» Flood impacts of up to 600 mm to the north of the property boundary, and

» Flood impacts of up to 400 mm to the west of the property boundary

®" Inthe 0.2% AEP flood event, there are predicted:

o Flood impacts of up to 300 mm extending up to 300 m to the west of the property
boundary

o Flood impacts of up to 350 mm extending up to 650 m north to the model boundary
(the extent of the model is insufficient to accurately model the floodplain)

o Flood impacts of up to 300 mm extending up to 80 m south of the property onto
Bruxner Hwy, and

o Flood impacts of up to 200 mm to the west of the property boundary.

® |n the PMF event, there are predicted:

o Flood reduction of up to 50 mm extending up to 250 m downstream of the site (to the
east)

o Flood impacts of up to 200 mm extending up to 300 m to the west of the site

» Flood impacts of up to 100 mm extending up to 100 m to the south of the site, and

o Flood impacts of up to 200 mm extending up to 650 m north to the model boundary
(the extent of the model is insufficient to accurately model the floodplain).

Based on the results, there are impacts predicted for the 1% AEP, 0.2% AEP & PMF events
as a result of the proposed development. It is emphasised that impacts are generally
exacerbated in the open space area north of the property due to the constriction of the
floodplain (i.e. the model boundary does not include the floodplain past Barlings Creek).

M7239_001-REP-001 Page 7
Rev 0 : 18 October 2019

Document Set ID: 1575326
Version: 1, Version Date: 27/04/2020



e~ St
e "

NEWTON DENNY CHAPELLE
FLOOD IMPACT ASSESSMENT ENGENY

WATER MANA

3.2 Model Limitations

There are model limitations that are demonstrated by the flood mapping results. The base
case model does not provide representative or favourable potential flood impacts as a result
of the development. The potential model issues are as follows:

" A “Glass Wall” at the Northern boundary due to insufficient model extent —

» The model does not fully represent the Casino floodplain due to “glass walling” and
as such provides a potentially highly conservative assumption for peak flood levels.
Impacts near the model boundaries would be exacerbated by the “glass wall”.

®  Coarse resolution resulting in flood impacts — the model utilises 60 m grid resolution that
can cause embankments and other existing infrastructure to be poorly represented

» e.g. the industrial estate (east of the site) is modelled within the DEM, however
earthfill pad levels are not property captured with the 60 m grid cell sized utilised by
the model

®  The model is not calibrated to the Casino region.
An updated Richmond River flood study would need to be undertaken to covering a larger

model extent and calibrated for the Casino area to provide an improvement in the accuracy
of results.
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4. CONCLUSION AND RECOMMENDATION

Engeny was engaged to undertake a Flood Impact Assessment for the proposed rezoning
of Lot 1-20 DP 976660 and Lot 1 DP7833330 from RU1 Primary Production to IN1 General
Industrial (the site). The proposed development consists of a single earth-filled pad. The
site is bounded by an industrial estate (to the west), open space (north and east) and
Bruxner Hwy (south).

The purpose of the assessment is to determine the potential impacts of the Gateway
Determination application for the proposed rezoning of the site.

A 1D/2D TUFLOW model and hydrologic output developed by BMT WBM (BMT) in 2010
for the Richmond River Flood Study was provided by RVC and adopted for the purpose of
the flood impact assessment. No modifications were made to the model for the base case
scenario. A design survey was provided for the developed case, which was included into
the model as a digital elevation model (DEM) for the developed case.

Existing and developed conditions were assessed for the 5% AEP, 1% AEP, 0.2% AEP and
PMF design flood events. The results are as follows:

® |n the 5% AEP event, flood levels are contained within the Richmond River and does
not impact the site. No adverse impacts are predicted.

" Inthe 1% AEP, 0.2% AEP & PMF events, there are potential adverse impacts with peak
impacts of 600 mm, 350 mm, and 200 mm, respectively, outside the property boundary.
Adverse impacts are predicted.

Based on the results of the simulation, there were adverse impacts predicted as part of the
flood impact assessment, however the model does not truly represent an appropriate extent
of the floodplain (i.e. the extent of the model is “glass walled” and causes flood level impacts
to be exacerbated by the constriction of flow).

As such, the recommended model for the purpose of this assessment, provided by RVC
and DPIE does not accurately model the proposed development. It is recommended for the
Richmond River flood study model to be reviewed, extended and calibrated to the Casino
area to provide an improvement in the accuracy of results.
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5. QUALIFICATIONS

a. In preparing this document, including all relevant calculation and modelling, Engeny
Water Management (Engeny) has exercised the degree of skill, care and diligence
normally exercised by members of the engineering profession and has acted in
accordance with accepted practices of engineering principles.

b. Engeny has used reasonable endeavours to inform itself of the parameters and
requirements of the project and has taken reasonable steps to ensure that the works
and document is as accurate and comprehensive as possible given the information
upon which it has been based including information that may have been provided or
obtained by any third party or external sources which has not been independently
verified.

c. Engeny reserves the right to review and amend any aspect of the works performed
including any opinions and recommendations from the works included or referred to in
the works if:

() Additional sources of information not presently available (for whatever reason) are
provided or become known to Engeny; or

(i) Engeny considers it prudent to revise any aspect of the works in light of any
information which becomes known to it after the date of submission.

d. Engeny does not give any warranty nor accept any liability in relation to the
completeness or accuracy of the works, which may be inherently reliant upon the
completeness and accuracy of the input data and the agreed scope of works. All
limitations of liability shall apply for the benefit of the employees, agents and
representatives of Engeny to the same extent that they apply for the benefit of Engeny.

e. This document is for the use of the party to whom it is addressed and for no other
persons. No responsibility is accepted to any third party for the whole or part of the
contents of this report.

f.  Ifany claim or demand is made by any person against Engeny on the basis of detriment
sustained or alleged to have been sustained as a result of reliance upon the report or
information therein, Engeny will rely upon this provision as a defence to any such claim
or demand.

g. This report does not provide legal advice.
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Nicole Rodda

From: Tony McAteer <tony.mcateer@richmondvalley.nsw.gov.au>
Sent: Tuesday, 3 March 2020 1:15 PM

To: Karina Vikstrom

Cc: Jeff and Chris Imeson; Chris Pickford; Brian Eggins

Subject: RE: Imeson Industrial Flood Modelling - Council Response
Attachments: M7239_001-FIG-001-A-100y Flood Impact-Section-Markup.jpg
Hi Karina

| have reviewed the Engeny Flood Study for the Imeson land and discussed this with Brian.
There are a couple of things to note that might help with your explanation of flood impacts in the Planning Proposal.

Flood Models
The subject land is within a region of overlap for the Casino (1999) and the Richmond River (2010) Flood Models-

e Casino Flood Model (1999) is a 1D/2D model based on a 20 metre grid (a smaller grid = higher resolution
flood information and the ability to pick up smaller changes in terrain). This model has been specifically
calibrated for flood conditions flowing through the Casino township, but lacks Climate Change
considerations

e Richmond River Flood Model (2010) is a 1D/2D model based on a 60 metre grid and includes climate change
considerations. However, the model lacks accurate calibration through Casino township, and its larger grid,
which is perfectly suitable for large expansive flat flood plains, provides less accuracy for highly complex
terrain as might be expected through Casino.

Comparing the 2 models for the subject land

Engeny’s report explains why it has been necessary to use the Richmond River Model, over the Casino Model (page
4), but failed to provide an overview/comparison of the base case outputs from both models as they apply to the
subject land. As can be seen in the figure below, each model behaves differently over the land. Each contour shown
is at a 0.1m interval for the Flood Planning Level (FPL = 1% AEP flood event plus 500mm freeboard) with the Casino
Model in Blue and the Richmond River Model in Red.

| have placed markers in each corner of the land (&) and labelled them with the FPLs (and difference) for the Casino
and Richmond River models. The Casino Model clearly has higher predicted flood levels for the land and should be
relied upon as the conservative level for future filling, given its calibration for the Casino area and its smaller grid
size, implying higher accuracy.
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Engeny’s Conclusion
The Engeny Study reports in its conclusion (page 9) that the 1% flood (and 0.2% & PMF floods) will potentially have

adverse impacts of 600mm (and 350mm & 200mm, respectively) outside the property boundary. To support this
conclusion the figure labelled 1% AEP Peak Flood Impact has been provided in Appendix A (reproduced below).
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My initial thought on these reported offsite impacts is that +600mm in flood height is unacceptable. This is
especially given when gauged against the Roads and Maritime Service (RMS) Flood Management Objectives for the
Pacific Highway upgrade, where acceptable offsite impacts are capped at up to +50mm in an urban area and up to
+250mm for rural areas. However, | don’t believe it is a bad as it appears in the figure.

Crowded and complex Figure

Notwithstanding the predicted offsite impacts, the above figure is crowded with information and hard to interpret
given it overlays the change in flood level with additional colouring to represent grid cells that “was wet now dry”
and “was dry now wet”.

When we met on 21 Nov 2019 it was agreed that NDC would ask Engeny to separate these layers into 2 separate
maps for clearer viewing. However, | understand Engeny claim there is no masking of information in the figure. In
an email to Karina dated 5/12/2019, Engeny explained the figure represents an increase in flood height (not
depth). As such filling of the land will increase the flood height and show as red on the map. The depth of flood
may not have changed. It would have been beneficial had Engeny also issued a figure showing change in depth and
velocity.

The 60m grid doesn’t help with interpreting the figure either and most likely contributed towards Engeny’s
conclusions.

Other things like the “was dry now wet” cell at the end of Walsh Place is just wrong. This land has always been
considered low lying (and affected by flood). It was partially filled in 2017 but this wouldn’t show up on the 2010
DEM model.

Are the Impacts as bad as reported by Engeny?
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Engeny’s email of 5 December 2019 contains a cross section which | believe is more useful than anything else
Engeny has provided in its report. | have extracted the images from the email and added notes to the cross section.

Figure showing the 1% AEP Peak Flood Impact with a cross section
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Cross Section showing existing DEM (green line) + proposed DEM (red line) and 1% flood scenarios (base case-blue
line & post development case-navy)

In my mark-up of the cross section, | have assumed the development will only be filling the subject land and thus
used this to gauge the location of the subject property boundaries on the cross section. | then measured the offsite
4
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impacts at these boundaries and found they are negligible; below the RMS objectives; and far less than predicted by
Engeny. For example within the existing industrial estate water is drawn down (the blue line) as it cascades over a
drop in terrain and into the subject land (along its western boundary). The post development scenario sees less
draw down of water (up to 50 metres inside the existing industrial estate) thus resulting in an approximately +34mm
increase in flood depth and height at the western boundary. On the eastern boundary | is see no offsite impacts.

The largest increases in flood height (or depth) are all within the subject property boundaries. Within 16 metres of
the eastern boundary there is a flood height increase of 228 mm (and an increase in flood depth of 150mm), and 50
metres inside the eastern boundary there is a flood height increase of 609mm (and an increase in flood depth of
580mm). Both of these are located on the eastern fill embankment.

Would | expect a 600mm increase in flood height as a result of the proposed development?

Put simply, No.

Most of the predicted flood impacts are along the boundary of the subject land. On the leeward side of the flood
you would expect a lowering in flood depth as the fill obstructs flow of water through the site. On the western
boundary (adjacent to the existing industrial estate) it would be inconceivable to think there would be an increased
flood height of 600mm, especially given flood depth through the industrial estate is negligible. As such | believe the
errors have arisen from the 60m grid projecting increased flood heights within the boundaries of the subject land
(resulting from it being fill about 900mm) out into the adjoining properties and thus showing as an increased offsite
flood height.

In conclusion

I’'m not a Flood Engineer and the above findings are my own observations as a Town Planner. However, I'm critical
of the conclusions of Engeny and its failure to provide an explanation for the excessive modelled offsite impacts,
other than the Richmond River Model isn’t up to scratch.

There may be a whole host of reasons why the modelling has shown increased offsite flood height impacts, from
model calibration issues to “glass walling” edge of model effects, but | suspect the main reason is the 60m grid has
picked up increased flood height (not depth) levels from within the proposed estate (as a result of it being filled
approximately 900mm) and projected these beyond the property boundary.

The cross section provided by Engeny on 5 December 2019 is probably to best gauge of potential offsite impacts,
and it shows the leading edge might see an increase of 34mm (as filling up to this boundary will result in less draw
down of flood water), and the leeward edge as having no offsite changes. Obviously, this is just one cross section but
it clearly demonstrates that offsite impacts are not as significant as reported by Engeny.

| hope this helps with your update of the Planning Proposal. Give me a call if you need clarification.
Regards

Tony McAteer

Coordinator Planning Services

Richmond Valley Council | Locked Bag 10, CASINO NSW 2470

T:02 6660 0276 | F: 02 6660 1300 | M: 0447 455 341

E: tony.mcateer@richmondvalley.nsw.gov.au | http:/richmondvalley.nsw.gov.au

From: Karina Vikstrom <kvikstrom@newtondennychapelle.com.au>
Sent: Thursday, 20 February 2020 3:48 PM
To: Tony McAteer <tony.mcateer@richmondvalley.nsw.gov.au>
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Cc: Jeff and Chris Imeson <imesons@hotmail.com>; Chris Pickford <cpickford@newtondennychapelle.com.au>
Subject: Imeson Industrial Flood Modelling

Hi Tony,

Further to our meeting on Monday concerning the above matter, can you please confirm Council’s requirements
with respect to incorporation of the assessment into the Planning Proposal.

As you are aware, the report identifies potential offsite impacts in the vicinity of the fill pad, but then goes on to say
that the underlying model is flawed and so the results may not be accurate. | am therefore having difficulty
incorporating the report into the ‘standard’ Planning Proposal template.

Your clear direction on this matter will be appreciated.
Regards
Karina

Karina Vikstrom

Town Planner

e B e

Newton Dénny Chapelle

SURVEYORS PLANNEARS ENGINEERS

Suite 1/31 Carrington Street, Lismore

Post: PO Box 1138 Lismore NSW 2480

T: 026622 1011 F: 02 6622 4088 M:0417 402 609

E: kvikstrom@newtondennychapelle.com.au

W: www.newtondennychapelle.com.au

IMPORTANT This message has been issued by Newton Denny Chapelle. The Information transmitted is for the use
of the intended recipient only and may contain confidential and/or legally privileged material. It is your
responsibility to check any attachments for viruses and defects before opening or sending them on. Any
reproduction, publication, communication, re transmission, disclosure, dissemination or other use of the
information contained in this email by persons or entities other than the intended recipient is prohibited. The taking
of any action is reliance upon this information by persons or entities other than the intended recipient is
prohibited. If you have received this email in error please notify Newton Denny Chapelle on telephone 02 6622
1011 and delete all copies of this transmission together with any attachments. If you have received this email as
part of a valid mailing list and no longer want to receive a message such as this one advise the sender by return
email accordingly.

NOTICE - This message and any attached files may contain information that is confidential and/or subject to legal
privilege intended only for use by the intended recipient(s). If you are not the intended recipient or the person
responsible for delivering the message to the intended recipient, be advised that you have received this message in
error and that any dissemination, copying or use to this message is strictly forbidden, as is the disclosure of the
information therein. If you have received this in error, please notify the sender immediately and delete the message.
Any views or opinions expressed in this message or attached files are those of the sender and do not necessarily
coincide with those of Richmond Valley Council.
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While all care has been taken to ensure this message and attachments are virus free, Richmond Valley Council
accepts no responsibility for damage caused by this message or attached files.
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