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NOMENCLATURE
A&D Allan & Dennis Pty Ltd
AEP Annual Exceedance Probability
AHD Australian Height Datum
ALS Aerial Laser Survey
ARI Average Recurrence Interval
AR&R Australia Runoff and Rainfall
Council Rockhampton Regional Council
DA Development Application
DCE Dileigh Consulting Engineers
DFL Defined Flood Level
DNRME Department of Natural Resources, Mines and Energy
FIA Flood Impact Assessment
FFL Finished Floor Level
IEAust The Institution of Engineers Australia
IR Information Request
QT QuadTree
SGS Sub-Grid Sampling

In-line with the recent implementation of AR&R (Ball, et al., 2019) design storm events are described in terms of AEP, the probability
of a storm event magnitude exceeded in any given year as a percentage. This terminology was implemented to replace the ARI, of
which is commonly misinterpreted, for example, that a 1in 10 year ARI will occur exactly once in every ten years. The reference
equivalency of standard design storm events are presented below:

AEP (%) ARI (year) Shorthand

39 1in2 Q2 (AR&R 1987)
18 1in5 Q5 (AR&R 1987)
10 1in 9.49 Q10

5 1in 20 Q20

2 1in 50 G50

1 1in100 @100
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1 INTRODUCTION

A&D have been engaged by DCE to prepare a FIA to support the DA of 11 Emu Park Road, Lakes Creek,
described as Lot 6 RP603373 (the site). The site covers an area of 1,985 m? and is bounded by Emu Park
Road to the north, the Fitzroy River to the south and existing residential lots to the east and west.

The existing site condition is generally open space with a few small buildings located near the western
site boundary. The site gently falls from approximately 6.5 to 5.7 mAHD at the northern to southern
boundaries respectively.

The proposed development includes a two-storey marine workshop with a ground and mezzanine FFL of
6.74 and 9.44 mAHD respectively. An ancillary storage building is also proposed on piers with a FFL of
9.75 mAHD, below of which will remain open for flood storage and conveyance.

The site is located on the northern bank of the Fitzroy River and is within Council's mapped flood hazard
extents (Map OM-8A-25). In accordance to the Council’s Flood Hazard Overlay Code, proposed _
development must demonstrate no adverse impact external to the site. Accordingly, Council’s Fitzroy
River flood model was obtained with the agreed data provision dated 17 June 2020 (ref: 2020-3).

This report will demonstrate compliance to Council’s Flood Hazard Overlay Code, with direct responses
included in Appendix C.
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2 REGIONAL FLOOD ASSESSMENT
2.1 SETUP

Council’s Fitzroy River flood model was obtained for this assessment, and is detailed in the Aurecon
(2011) report. Itincludes URBS hydrology and TUFLOW (Version 2012-05-AA-SP) hydraulic analysis. The
TUFLOW model considered a 25 m grid, which, whilst suitable for a regional scale study, does not have the
adequate resolution to assess the proposed site development effectively.

As such, arevised hydraulic model was created, as illustrated in Figure 1. Modifications include:

o Updated to TUFLOW HPC with SGS and QT (version 2020-01-AB);

« Removal of the 1D reaches external to the 2D domain, with model boundaries replaced with flood
level time histories extracted from the unaltered Aurecon (2011) model;

¢ QT 50 m base grid representing the floodplains, 25 m grid of the main Fitzroy River conveyance
area with 6.25 m refined grid around site;

« Refinement of topography and roughness of the site (refer Section 0);
¢ SGS of 1 mwithin the site and 5 m external (available model data); and
s Optimised simulated period and revised outputs.

All other parameters were retained, with the exception of the “2d_lfcsh_FR_E009_Yeppen_R” layered
flow constriction (due to yet to be resolved bug within TUFLOW QT). However, the adjacent and more
significant Bruce Highway layered flow constriction is still included in the revised model. Nonetheless,
these structures have no significant impact on flood levels at the site.

2.2 VALIDATION

Table 2-1 contains a comparison between peak flood levels produced by Council’s Fitzroy River model and
the revised model at the site.

TABLE 2-1 PEAK SITE FLOOD LEVEL COMPARISON (RP0O1%)

AEP (%) Council model (mAHD) Revised model (mAHD) (EX02) Difference (m)

1 7.194%* 7.092 -0.102

2 6.748 6.684 -0.064

5 6.302 6.268 -0.034

10 5.415 5.392 ~ -0.023

18 4.592 4,559 -0.033

39 2.568 2.585 0.017
*Reporting point location RP01 is shown on the results maps within Appendix A and B.
** Site DFL

The results in Table 2-1 demonstrates that the revised model produces results congruent to Council’s
overall Fitzroy River flood model, and as such is considered suitable for this assessment.

2.3 SCENARIOS
The following scenarios were considered:

» Pre-Developed (EX02): Site topography was updated to use the DNRME ALS (conducted in 2015).
The hydraulic roughness of the base model was modified to more accurately represent the .
existing site conditions (based on aerial imagery); and

« Post-Developed (DE01): The pre-developed model was updated to include topographic and
roughness changes to represent the proposed structures.
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2.4 RESULTS
Regional flood maps for the pre- and post-developed scenarios are contained within Appendix Aand B
respectively. Error! Reference source not found. presents the peak regional 1% AEP flood levels at and

surrounding the site with each reporting point is displayed on the results maps included in Appendix A
and B.

TABLE 2-2 REGIONAL FITZROY RIVER SUB-MODEL PEAK 1% AEP FLOOD LEVELS

Reporting Point Pre-Developed (mAHD)  Post-Developed (mAHD) Difference (m)
Site ) 7.081 7.083 0.002

RPO1 7.075 7.075 ' 0

RP0O2 7.075 7.074 -0.001

RPO3 7.085 7.089 0.004

RPO4 7.077 7.074 -0.003
FR_Ch27500 7.093 7.093 0

The results contained within Appendix B and Error! Reference source not found. demonstrate the
proposed development is not predicted to cause adverse impacts external to the site during regional
Fitzroy River flood events.




11 EMU PARK RD LAKES CREEK LAN DENNIS

Flood Impact Assessment IAl \ I
3  RESPONSETOIR

Council issued an IR dated 20 December 2019 (ref: D/117-2019). Responses to relevant flooding items are
detailed below.

2.1 Provide an assessment of the proposal against the Flood Hazard Overlay Code under version 1.2 of
the Rockhampton Region Planning Scheme 2015.

Refer to Appendix C.

2.3 Demonstrate that work within the one per cent (1%) Annual Exceedance Probability defined flood
extent does not resultin: -

2.3.1. Loss of flood storage;

2.3.2. Increase in flood levels;

2.3.3. Obstruction of flow paths;

2.3.4. Acceleration or retardation of flow; and

2.3.5. Actionable nuisances or worsening to surrounding land or infrastructure.

This must be accompanied by full calculations including electronic model files and results files
from industry standard modelling software. All details of the modelling assumptions must be
compiled in a report which is prepared and certified by a Registered Professional Engineer of
Queensland (RPEQ).

This report demonstrates compliance with the above.

2.4 Provide details on the Earthworks (excavation and/or filling) that is required to facilitate the
proposed development. All Earthworks located on flood prone land is to be carried out in
accordance with an approved hydrology and hydraulics report which is prepared by an RPEQ. The
report must demonstrate that any proposed filling, excavation or structures will not adversely
affect flood levels or flows on the site, or upstream and downstream of the site.

This report demonstrates compliance with the above.

2.7 Itis unclear whether there is trafficable access to the site during a flood event (given the site is
affected by the High and Extreme Flood Hazard areas). Please provide an Evacuation Plan that
addresses the following matters:

2.7.1. The evacuation time;

2.7.2. The types of vehicles which are necessary for evacuation purposes;
2.7.3. The distance to flood free land;

2.7.4. The evacuation route; and

2.7.5. Identifying at what stage of the flood event will the evacuation route be cut.
A site evacuation route is identified on the attached flood result maps, flood free land can be accessed by
access via Emu Park Road on to Dorly Street (approximately 375 m) or by foot via crossing the rail line and
Northbank Street to high ground in Cornick Street (approximately 155 m). '

With flood depths generally less than 0.3 m, this route should remain trafficable up to the 1% AEP.
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4 CONCLUSION & QUALIFICATIONS

This FIA has been prepared to support the DA of the site. Flood model results demonstrate the proposed
development will not cause adverse impacts external to the site. Compliance to Council’s Flood Hazard
Overlay Code is included in Appendix C.

The analysis and overall approach was specifically catered for.the particular project requirements, and
may not be applicable beyond this scope. For this reason, any other third parties are not authorised to
utilise this report without further input and advice from A&D.

The report is based on the following information provided by others:
o Fitzroy River flood model (Aurecon, 2011) supplied by Council;
o ALS elevation data (supplied by DNRME); and
» Proposed building plans prepared by Bael Buildihg Design.
The accuracy of the report is dependent upon the accuracy of this information.

Whilst this report accurately assesses catchment hydraulic performance, using industry standard
theoretical modelling techniques and engineering practices, actual future observed catchment flows,
levels and extent of inundation may vary from those predicted herein.
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11 EMU PARK RD LAKES CREEK

Flood Impact Assessment

FLOOD HAZARD OVERLAY CODE

SITZROY RI
TABLE 8.2.8.3.1
Performance Outcomes

R - 44 C H2 OF

NORTH ROCKHANM P

Acceptable Outcomes

ON FLOOD MANAGEMENT AREA OF CREEK CATCHMENT PLANNING AREZA 2
DEVELOPMENT OUTCOMES FOR ASSESSABLE DEVELOPMENT AND REQUIREMENTS FOR ACCEPTED DEVELOPMENT

Response

Development in Fitzroy River flood areas — H1 (low hazard area} or H2 (medium hazard area) or North Rockhampton flood management area or Creek catchment flood - planning area 2

PO1

Development (including extensions) for non-residential purposes is able
to provide a safe refuge for people and for the storage of goods during
times of flood inundation.

P02

Development is tocated to minimise susceptibility to and potential
impacts of flooding.

PG3

Development avoids the release of hazardous materials into floodwaters.

AO1.1
For non-residential development, at least thirty (30) per cent of the gross

floor area of all new.buildings and structures is located a minimum of 500

millimetres above the defined flood level.
AND
AO1.2

A report from a registered professional engineer of Queensland certifies
that the development in the flood area will not result in a material
increase in flood level or flood hazard on upstream, downstream or
adjacent properties.

AO2.1-

For residential uses the finished floor levels of all habitable rooms shall
be constructed a minimum of 500 millimetres above the defined flood
level.

AND
AO2.2

A report from a registered professional engineer of Queensland certifies
that the development in the flood area will not result in a material
increase in flood level or flood hazard on upstream, downstream or
adjacent properties.

AG3

All hazardous materials and hazardous manufacturing equipment and
hazardous containers are located and stored a minimum of 500
millimetres above the defined flood level.

RO1.1

The Marine Workshop has more than
30% GFA above the Site DFL + 500mm.

The Store FFL is entirely above the Site
DFL + 500mm.

RO1.2

This report demonstrates that the
development in the flood area will not
result in a material increase in flood level
or flood hazard on upstream,
downstream or adjacent properties.

RO2.1

Not applicable, the development does
not include any new residential uses.

RO2.2
Per RO1.2

RO3

Any hazardous materials and hazardous
manufacturing equipment and
hazardous containers will be located
above the Site DFL + 500mm.

AppC1_FloodCodeResponse.docx

July 2020

E.1



11 EMU PARK RD LAKES CREEK

Flood Impact Assessment

e

TABLE 8.2.8.3.1
Performance Outcomes

DEVELOPMENT OUTCOMES FOR ASSESSABLE DEVELOPMENT AND REQUIREMENTS FOR ACCEPTED DEVELOPMENT

Development in Fitzroy River flood areas — H3-H4 (high hazard areas) or H5-H6 (extreme hazard areas) or Creek catchment flood - planning area 1

PO4

Development does not involve the further intensification of land uses and
does not increase the risk to people and property.

POS

Development avoids the release of hazardous materials into floodwaters.

Acceptable Outcomes Response

AO4.1 RO4

Development does not involve new buildings or structures. The development involve construction of
OR two new non-habitable buildings.

A04.Z

Where involving the replacement or alteration to an existing non-
residential building or structure:

a) thereis noincrease in the existing or previous buildings' gross
floor area; and

b) the finished floor level of any replacement or alteration to an
existing building is constructed a minimum of 500 millimetres
above the defined flood level.

OR
AO4.3

Where involving the replacement or alteration to an existing caretaker's
accommodation, dwelling house or dwelling unit:

a) thereis noincrease in the number of dwellings;

b) thereis noincrease in the existing or previous buildings' gross
floor area; and

c) the finished floor level of all habitable rooms shall be
constructed a minimum of 500 millimetres above the defined
flood level.

AND
AO4.4

Where located in the rural zone, the total floor area of class 10a buildings
and structures on the site do not exceed a total of fifty (50) square
metres, and are set back a minimum of twenty (20) metres from all site

boundaries.

AO5 RO5
Materials manufactured, used or stored on site are not hazardous in Per RO3
nature.

AppC1_FloodCodeResponse.docx

July 2020 E.2



11 EMU PARK RD LAKES CREEK

Flood Impact Assessment

~LOODPLAIN INVESTIGATION AREL

TABLE 8.2.8.3.1 DEVELOPMENT OUTCOMES FOR ASSESSABLE DEVELOPMENT AND REQUIREMENTS FOR ACCEPTED DEVELOPMENT
Performance Outcomes Acceptable Outcomes Response
Development in floodplain investigation area
P06 AO6 ROB
Development is located to minimise susceptibility to and potential Flood resilience is optimised by ensuring new habitable rooms are Not applicable, the development is not
impacts of flooding. located on the highest part of the site to minimise entrance of located within the floodplain
floodwaters. investigation area.
P07 AO7 RO7
Development avoids the release of hazardous materials into floodwaters. = Materials manufactured, used or stored on site are not hazardous in Not applicable, the development is not
nature. located within the floodplain
investigation area.
S TZROY R VER - ALL WAZA-D AREAS. NORTH ROCKHAMPTON FLOOD WMANAGEMENT AREA COF CREEK CATCHMENT ~ ALL PLANNING
AREAS
TABLE 8.2.8.3.2 DEVELOPMENT OUTCOMES FOR ASSESSABLE DEVELOPMENT
Performance Outcomes Acceptable Outcomes Response

Development in Fitzroy River flood areas — H1 (low hazard area) or H2 (medium hazard area) or North Rockhampton flood management arsa or Creek catchment flood - planning area 2

PO8 No acceptable outcome is nominated.

Development is located to minimise susceptibility to and potential
impacts of flooding.

PO8 AO9

Underground car parks are designed to prevent the intrusion of Development with underground car parking is designed to prevent the

floodwaters. intrusion of floodwaters by the incorporation of a bund or simitar barrier a
minimum of 500 millimetres above the defined flood level.

PO10 No acceptable outcome is nominated.

Development:

a) does not result in any reduction of onsite flood storage
capacity; or

b) does not result in any change to depth, duraticn or velocity of
floodwaters within the premises; and

RO8

As detailed in this report the
development minimises potential
impacts of flooding.

RO9

Not applicable, not underground
carparks are proposed as part of the
development.

RO10
The development:
a) Results in some loss of flood
plain storage, however this
small loss of floodplain storage

results in no increase in flood
levels.

AppC1_FloodCodeResponse.docx © July 2020



11 EMU PARK RD LAKES CREEK

Flood Impact Assessment

Performance Outcomes

¢) does not change flood characteristics outside the premises,
including but not limited to causing:

iv.

PO11

loss of flood storage; or
loss of or changes to flow paths; or
acceleration or retardation of flows; or

any reduction in flood warning times elsewhere on the
floodplain.

Essential community infrastructure and community facilities are
protected from, and able to function effectively during and immediately
after, a defined flood event.

PO12

Development provides safe and trafficable access to the local evacuation
centres and evacuation services and have regard to:

a) evacuation time;

b) number of persons affected;

c) types of vehicles necessary for evacuation purposes;

d) thedistance to flood free land; and

e) the evacuation route.

ST LEOY RIYTE L 3~}

PMENT OUTCOMES FOR ASSESSABLE DEVELOPMENT

PAnn

TABLE 8.2.8.3.2 DEVELO

Performance Outcomes

ALLAN DENNIS
Acceptable Outcomes Response

b) Flood depths and velocities do
not significantly change within
the site.

¢) Does not significantly change
the flood characteristics
external to the site.

AOT1 RO11
A use for a purpose listed in Table 8.2.8.3.3: Not applicable, development does not
a) Is not located within the flood hazard ares; and !nclude essential community facilities or
infrastructure.
b) has at least one (1) flood free access road.
AO12.1 RO12
Trafficable access to and from the development complies with the The development does not significantly
Capricorn Municipal Guidelines. change the access to the site from the
AND existing pre-developed conditions.
AO12.2
Trafficable access to and from the development within the creek
catchment planning areas are in accordance with the Queensland Urban
Drainage Manual.
Acceptable Outcomes Response

Development in Fitzroy River flood areas — H3-H4 (high hazard areas) or H5-H6 (extreme hazard areas), North Rockhampton flood management area or Creek catchment
flood - planning area 1

PO13

Development that involves temporary or moveable residential structures
(for example caravan parks and camping grounds) are not located with
the Fitzroy River high and extreme hazard areas, North Rockhampton
flood management area and Creek catchment planning area 1.

No acceptable outcome is nominated. RO13

Not applicable, the development does
notinclude any temporary or movable
residential structures.

AppC1_FloodCodeResponse.docx

July 2020 ' E.4



11 EMU PARK RD LAKES CREEK
Flood Impact Assessment

RECONFIGURING A LOT

F TZROY RIVER -
AREAS
TABLE 8.2.8.3.2
Performance Outgcomes

Reconfiguring a lot

ALL HAZARD "R-AS, NORTH RUCK 'AMPTON FLOOD MANAGEMENT

DEVELOPMENT OUTCOMES FOR ASSESSABLE DEVELOPMENT

Acceptable Outcomes

Development in Fitzroy River flood area - all hazard areas, North Rockhampton flood management area or Creek catchment flood - all planning areas

PO14
Development does not result in the creation of additional lots.

=L DPLAIN IWVESTIGATION AREA
TABLE 8.2.8.3.2
Performance Outcomes

Development in floodplain investigation area

PO15

Development provides vehicle access to a road network that is sufficient
to enable safe access.

PO16

Onsite access is provided to a building envelope or fill area in which a
building is to be constructed. The access is located on land classified as a
low flood hazard in the.defined flood event.

AO14
Reconfiguring a lot does not result in new lots.

DEVELOPMENT OUTCOMES FOR ASSESSABLE DEVELOPMENT

Acceptable Outcomes

No acceptable outcome is nominated.

AO18

Onsite access to a building envelope or fill area is provided aver land that
is designated as a low flood hazard.

AREA OR CREEK CATCHMENT — ALL PLANNING

Response

RO14

Not applicable, the development does
not create any additional lots.

Response

RO15

Not applicable, the development is not
within the floodplain investigation area.

RO16

Not applicable, the development is not
within the floodplaininvestigation area.

AppC1_FloodCodeResponse.docx



11 EMU PARK RD LAKES CREEK

Flood impact Assessment

OPERATIONAL WORKS

TABLE 8.2.8.3.2 DEVELOPMENT OUTCOMES FOR ASSESSABLE DEVELOPMENT
Performance Outcomes Acceptable Qutcomes
Operational work
PO17 AO17

Development does not materially impede the flow of floodwaters through  Development does not involve:

the site or worsen flood flows external to the site. a)

b)

c).

d)

filling with a height greater than 100 millimetres; or
block or solid walls or fences; or

garden beds or other structures with a height more than 100
millimetres; or

the planting of dense shrub hedges.

Response

RO17

The development does not materially
impede the flow of floodwaters through
the site or worsen flood flows external to
the site.

AppC1_FloodCodeResponse.docx

July 2020
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