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1.0 - INTRODUCTION

The Planning Proposal relates to an existing mountain bike facility (Greenvalleys Mountain Bike
Park) located at a property known as “Lothlorien”, Lot 1 DP 881927, 2926 lllawarra Highway,
Tongarra (the “subject site”). The site has an area of 125.6 hectares and is owned by Associate
Professor Peter Haertsch AM.

The objectives of the Planning Proposal are:

To amend the Shellharbour Local Environmental Plan 2013 to allow the existing mountain bike
facility to operate onamore permanent basis.

To amend the Shellharbour LEP 2013 to remove conflict between the existing use of the site
(part only) as a mountain bike park and the SP2 Infrastructure (Classified Road) zoning that
affects the site.

Proposed amendments to LEP provisions to achieve the objectives and intended outcomes are:

To include the existing mountain bike facility in Schedule 1 (Allowance Clause) of the
Shellharbour LEP 2013 and thereby permit use of the subject site (southern part) for a
“Recreation Facility (Outdoor)” being a mountain bike facility pursuant to Clause 2.5 of the
Shellharbour LEP 2013.

Torezone part of the site where the mountain bike parkislocated from SP2 Zone (Infrastructure
- Classified Roads) to RUT Primary Production consistent with adjacent land to the south. This
process necessitates reducing the width of the underlying Road Widening Order that is
associated with the SP2 zoning.

This FIRA has been prepared with consideration to the following reference reports, standards and
guidelines:

The NSW Flood Prone Land Policy;

The Floodplain Development Manual (FDM) 2005;

The Flood Risk Management Manual 2023;

The Flood Risk Management Guideline LUO12023;

The Flood Risk Management Guideline FBO3 2023;

Considering flooding inland use planning Guideline 2021;

Local Planning Direction 4.1;

Macquarie Rivulet Flood Study (MRFS) 2017; and

Macquarie Rivulet Floodplain Risk Management Study and Plan (FRMSP) 2024.

2.0 - SITELOCALITY

The land associated with the Planning Proposalinvolves the property known as “Lothlorien”, which
is Lot 1DP 881927, 2926 lllawarra Highway, Tongarra (the “subject site”) and is anirregular shaped
allotment comprising an area of 125.6 ha. The subject site is located in the lower foothills of the
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lllawarra Escarpment approximately 5.5 km to the east of Macquarie Pass and 16 km to the west of
Shellharbour - see Figures 1and 2. The relevant zoning of the site is also detailed in Figure 3.

The Greenvalleys Mountain Bike Park, the subject of the Planning Proposal, is situated on that part
of the subject site located to the south of the lllawarra Highway and north of Lakeview Road - see
Figure 4. Allmountain bike activities are limited to the southern side of the subject site - all on-site

flooding impacts considered by this FIRA are limited to this area - with other affected areas of the
site not beingimpacted by the Planning Proposal.

Site layoutincluding location of MTB trails etc can be found in Appendix 3.
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Figure1: Site locality plan.
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Figure 2: Aeri:—m)hotograph of site
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Figure 3: Zoning under Shellharbour LEP 2013
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Please note that the Titke for this property is Limited. The boundary locations and dimensions shown are approximate
and subject to change should a survey for Delimitation occur on or around the subject land.
‘We recommend &8 comprehensive boundary survey for the subject land o establish the dimensions beyond doubt.
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Figure 4: Mountain Bike Park - operational area
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3.0 - SHELLHARBOUR CITY COUNCIL (SCC) CONSULTATION

Ascopingreportwas prepared and submitted to SCC with Pre-lodgement advice beingreceived
dated 04/03/2024. An excerpt of this pre-lodgement advice is seen below from page 13 under
the heading ‘Flood impacts’:

“Under the current Macquarie Rivulet Flood Study, the property is located outside the 1% Annual
Exceedance Probability (AEP) flood extent but within both the Probable Maximum Flood (PMF) extent and
the Flood Planning Area (FPA).

The Draft Macquarie Rivulet Floodplain Risk Management Study and Plan (FRMSP) will be placed on public
exhibition from 28 February 2024 to 20 March 2024, and updates the previous Macquarie Rivulet Flood
Study (2017) with new flood estimation and modelling methods to define flood behaviour for all major
tributaries and drainage lines within the catchment.

The Draft Study and Plan indicates that the site will also now be impacted in the 1% AEP and partly classified
as floodway (the Draft mapping is available on Council’s website during the public exhibition period). This
raises issues with respect to storage of materials, elements of the park becoming floating debris, as well as
issues around emergency access in floods, as the property will be isolated. These issues need to be
addressed as part of any planning proposal.

It is noted that the Draft documents have not yet been adopted by Council, however, the Flood Study has
been adopted, and itis considered the potentialimpacts should be addressed at PP stage in the form of a
Flood and Risk Impact Assessment and Emergency Evacuation Plan.

In addition, the planning proposal would need to discuss and justify any inconsistency with Local Planning
Direction 4.1 Flooding and must include provisions that give effect to and are consistent with:

a) The NSW Flood Prone Land Policy,
b) The principles of the Floodplain Development Manual 2005,
c) The Considering flooding inland use planning guideline 2021, and

d) Any adopted flood study and/or floodplain risk management plan prepared in accordance with the
principles of the Floodplain Development Manual 2005 and adopted by the relevant council.

Consultation with the Department of Environment, Energy and Science (Flood) will be required (to be
confirmed at Gateway) specifically with respect to a review of the flood assessments required to be
submitted with the planning proposal.”

This FIRA has been prepared in response to the above advice with specific consideration to the
issues raised therein.

Further consultations with SCC have resulted in access being provided to the Macquarie Rivulet
FRMSP Results including time series mapping etc.
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4.0 - ON-SITEFLOOD IMPACTS

This section of the FIRA deals with flooding impacts on the site as identified under the existing
MRFS and FRMSP. Flood maps produced by these studies are necessarily at a large scale, and so
must be reproduced at a finer resolution to be useful forindividual site impact assessments.

Itis noted that as this proposal does notinclude any physical changes to the site, thereisno need
for ‘post-development’ runs of the flood model to assess changes in impact as a result of the
proposal. Allresults are directly extracted from the FRMSP files provided by SCC.

4.1FLOOD HAZARD

Flood Hazard maps are prepared for the 1% AEP storm event (inclusive of 50% blockage to
hydraulic structures) and the PMF storm event (inclusive of 100% blockage to hydraulic
structures). These maps are attached in Appendix 1.

Hazard classifications are in accordance with the Flood Risk Management Guideline FBO3 (2023)
andrange fromH1to Hé as seenin Figure 6 below.

5.0 -
4 H6 - unsafe for vehicles and people.
5 He All building types considered vulnerable to failure
4.0 4 H5 - unsafe for vehicles and people. Buildings require
special engineering design and construction
32— H4 - unsafe for vehicles and people
z 304 s H3 - unsafe for vehicles, children and the elderly
= = H2 - unsafe for small vehicles
§- il H1 - generally safe for people, vehicles and buildings
2.0
1.5 e
1.0 4
H3
0.5 4 H2
H1
0 | | | | |
0 1.0 2.0 3.0 4.0 5.0

Velocity (m/s)
Figure 6: General Flood Hazard Vulnerability Curve

It is further noted within FBO3 that the H1 to H4 categories listed above are equivalent to ‘low
hazard’ and H5 to Hé6 equivalent to ‘high hazard’ in the Floodplain Development Manual (2005).
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Considering the 1% AEP event, it can be seen from the maps in Appendix 1that thatimpactsto the

site are limited to low hazard only. Further, none of the existing structures or parking areas are
withinthe flood impacted area at all.

The site entry/exit and accessroads areimpactedinthe 1% AEP event, but are limited to H1 hazard
areas and are therefore considered generally safe for people, vehicles and buildings.

The lowest portion of three of the mountain biking trails are impacted in the 1% event, however as
thisincludes no structures (any jumpsimpacted are of earthen construction)itis considered there
is no risk of debris mobilization in this event. It is noted that hazard on the site reaches as high as
H4, however itis anticipated this may be managed through site management controls preventing
use of the trails during storm events.

Consideringthe PMF event, it canbe seenfromthe mapsin Appendix1thatimpacts to the site are
generally low hazard, with some high hazard areas.

The majority of parking areas are not impacted at all with some limited impacts to the overflow
parking area and entry/exitaccessroads. Similarto the 1% AEP event however, these are all limited
to H1hazard flows and are therefore generally considered safe for people, vehicles and buildings.

The lowest portion of five of the mountain biking trails are impacted in the PMF event, however as
thisincludes no structures (any jumps impacted are of earthen construction)itis considered there
is no risk of debris mobilization in this event. It is noted that hazard on the site reaches as high as
H5, howeveritis anticipated this may be managed through site management controls preventing
use of the trails during storm events.

4.2 FLOOD HYDRAULIC CATEGORIES

Flood Hydraulic Category maps are prepared for the 1% AEP storm event (inclusive of 50%
blockage to hydraulic structures) and the PMF storm event (inclusive of 100% blockage to
hydraulic structures). These maps are attachedin Appendix 2.

Hydraulic categories are determined in accordance with Table 9 of the FRMSP as seen below.

Category \ Floodway Definition Parameters

Floodway VD> 0.25m?/sANDV > 0.25m/s;
ORV>1.0m/sANDD> 0.15m

Flood Storage Areas outside floodway where D> 0.5m

Flood Fringe Areas outside floodwaywhereD <0.5m

Considering the 1% AEP event, it can be seen from the maps in Appendix 2 that impacts to the
entry/exitaccess areas are considered ‘flood fringe’, while all parking areas (inclusive of overfilow)
are free from flooding impacts asin Section 4.1above.

The Floodway impacts to the site are limited to two of the mountain biking trails, with the remainder
being flood fringe.

Planning Proposal - 2926 lllawarra Highway (Lot 1 DP 881927), Tongarra
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Considering the PMF event, it can be seen from the maps in Appendix 2 that impacts to the

entry/exit access areas are considered ‘flood fringe’ as well as very limited impacts to the
overflow parking area.

The Floodway impacts to the site are limited to three of the mountain biking trails, with the
remainder being flood fringe.

4.3 SUMMARY OF ON-SITE IMPACTS
Considering Sections 4.1and 4.2 above it can be seenin both the 1% and PMF storm scenarios:

e the majority of the site is flood free;

e the majority of the flood impacted areas within the site are Low-Hazard Flood Fringe. This
classification generally covers the entry/exit roads and some limited impact to overflow
parking areas.

e Thereis a small presence of High-Hazard Floodway in the north-east portion of the site that
impacts some of the lowest elevation areas of mountain biking trails. This does not impact
upon ANY structures or trafficable areas.

It is recommended that site management controls be put in place such that the site may not
operate during periods of wet weather - itis noted that thisis inaccordance with the site’s current
operations practices.

Assuming the above recommendation is put in place, it is considered that the proposal satisfies
the objectives of the FDM and other documentation listed under Section 1 as it pertains to flood
safety onthe site.

5.0 - OFF-SITEFLOOD IMPACTS

This section of the FIRA deals with flooding impacts off the site as a result of changes brought
about by the development that influence flood behaviour.

Itis noted that as this proposal does notinclude any physical changes to the site, thereisno need
for ‘post-development’ runs of the flood model to assess changes in impact as a result of the
proposal. Allresults are directly extracted from the FRMSP files provided by SCC.

5.1FLOOD HAZARD
Itis considered thereis no off-site flood hazard impacts as part of this proposal because:

e Thereare no physical changes to the site that would influence flood behaviour; and

e The flood affected areas of the site do not contain vehicles or structures that could become
debris during a flood event within the assessed hazard categories

Planning Proposal - 2926 lllawarra Highway (Lot 1 DP 881927), Tongarra
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5.2 FLOOD HYDRAULIC CATEGORIES

It is considered there is no off-site flood hydraulic category impacts as part of this proposal
because:

e There are no physical changes to the site that would influence flood behaviour.

5.3 SUMMARY OF OFF-SITE IMPACTS
Considering Sections 5.1and 5.2 above it can be seenin both the 1% and PMF storm scenarios:

e the majority of the site is flood free;

e there are no changes to the site as part of the proposal that will influence flood behaviour or
impacts to adjoining properties

e there is no structures or vehicles present within hazard categories that would have the
potential to create floating debris.

It is considered that the proposal satisfies the objectives of the FDM and other documentation
listed under Section1as it pertains to flood safety off the site.

6.0 - EVACUATION ASSESSMENT

This assessment has been prepared by a qualified engineer with reference to the following
guidelines and documents:

e Macquarie Rivulet Flood Study (MRFS) 2017; and

e Macquarie Rivulet Floodplain Risk Management Study and Plan (FRMSP) 2024;
e lllawarra Flood Emergency Sub Plan;

e NSWFlood Risk Management Manual (2023);

e SESTimeline Evacuation Model;

e The Application of Timelines to Evacuation Planning (SES, 2024); and

e A Technical Guideline for the use of the SES Timeline Evacuation Model in Flood Evacuation
Planning (Molino et al. 2013)

6.1EVACUATION ROUTE

The site has frontage and direct access to the lllawarra Highway, however the FRMSP and the
lllawarra Flood Emergency Sub Plan identify that Tullimbar becomes isolated in the 1% AEP event
due to inundation of the lllawarra Highway. As such, the site is similarly isolated from Albion Park
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during these events. Heading west from the site similarly results in H5-Hé affected inundation
points prior to heading up Macquarie Pass.

6.2 FLOOD BEHAVIOUR

We note that the Macquarie Rivulet Flood Study (MRFS) dated 2017 was recently superseded with
updated modelling as part of the Macquarie Rivulet Floodplain Risk Management Study & Plan
(2024). This more recent report by WMA Water is considered critical for 1% AEP and PMF
assessment.

The FRMSP identifies that the lllawarra Highway is submerged at several locations during a PMF
event, and as such evacuation through to the M1 Motorway is unlikely. It is noted that the FRMSP
considers records PMF events for1and 2hr scenarios.

The following is an excerpt from the FRMSP:

“Due to the nature of overland flowin the study area, flood warnings are difficult to prepare and disseminate.
The quick catchment response time (within hours) does not allow time to interpret recorded rainfall data,
construct and disseminate a flash flood warning, with enough time for the community to be able to take
meaningfulactionto prepare..The quick catchment response time typically does not allow time to interpret
recorded rainfall data, construct and disseminate a flash flood warning, with enough time for the
community to be able to take meaningful action to prepare. In addition, there are currently limited rain
gaugesin the upperreaches of the local catchment, and the installation and operation of additional gauges
would involve significant upfront and ongoing costs.”

Itis furtherrecommended by the FRMSP that consideration of severe weather warnings from BoM
are the best defence against flooding impacts. To this end and as previously recommended in
Sections 4 & 5itis critical that the site management planinclude requirements to not be operating
during wet weather periods.

6.3 EXISTING EVACUATION ROUTE LOAD

The relevant evacuation catchment is considered to be the FPA affected lots per the FRMSP. This
is estimated as 350-400 lots in the flood affected areas between Albion Park and the lllawarra
Highway. Thisincludes a combination of residential, ruraland commercial land areas, and as a such
a conservative allowance of 1.5vehicles per lot is considered appropriate for assessment -
yielding a total of 600 vehicles for evacuation.

6.4 PROPOSED EVACUATION ROUTE LOAD

The Planning Proposal details that the site does not operate during wet weather periods - as such
itis considered that no evacuation should be required.

Aworst-case scenariowould be that thismanagement planisignored, and a competition day held
despite weather warnings. It is estimated by the site operators that approximately 400 people
would attendthe site onsuch days (200 competitorsand 200 spectators). Itis assumedthat most
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of the spectators would be travelling with competitors, and as such a rate of 1.5 persons per
vehicle is adopted - yielding 267 vehicles for evacuation.

6.5 WARNING TIME

The FRMSPindicatesthat “...there are currently limited rain gaugesinthe upperreaches of the local
catchment, and the installation and operation of additional gauges would involve significant
upfront and ongoing costs”. The study also indicates that as the critical duration for various storm
events typically varies in the catchment from 180 to 540 minutes, that warning time is limited. This
combined with the lack of rainfall gauges in the upper reaches of the catchment means that a
particular warning time cannot be guaranteed.

This combined with the typical é6hr time for SES mobilisation means that any event up to a éhr
critical duration will reach their peak prior evacuation commencing. This further reinforces the
need torestrict site operation during periods of wet weather.

6.6 CRITICALHYDROGRAPH ASSESSMENT

The PMFs assessed for the site are short duration events (1hrand 2hr events) which rise rapidly, but
in this catchment also fall equally as quickly. The worst case PMF that inundates the lllawarra
highway at the site returns back to pre-flood levels within 3 hours. These sudden storm events are
difficultto predict,and so advanced notice forevacuationis not generally possible. However, with
ashortinundation perioditis acceptable for people to shelter onthe site (in their vehicles or within
the existing site structures)

For longer duration events the inundation time will exceed the recommended 5 hours maximum,
and with the lack of warning time available in the catchment it is not anticipated that efficient
evacuation would be possible. Again, this points to preventing operation of the site during wet
weather periods as the most reliable way to prevent evacuationissues at the site.

6.7 EVACUATION RECOMMENDATIONS
The following outcomes and recommendations are made regarding evacuation at the site:

e [tisidentifiedinthe FRMSP that the site isisolated by 1% AEP events;

e |t is identified within the FRMSP that adequate warning time is not available within the
catchment to enable evacuation - this is the existing condition at the site and surrounding
areas;

e The planning proposal does not increase use at the site beyond existing levels, as such the
proposal does not have a negative impact to existing evacuation performance;

e Itisrecommendedthatthe site management planrequire that the site does not operate within
forecast periods of wet weather. This will prevent the need for evacuation in long duration
stormevents; and
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7.0 - RECOMMENDATIONS

In the event that the worst-case scenario that the management plan were ignored and an
unexpected ‘flash’ flood occurred, the inundation durations are acceptable for persons to
take shelter on the site temporarily.

The Summary of recommendations relating to flooding at the site are:

1)

The site management plan be prepared to restrict site operations during periods of forecast
wet weather

The implementation of the above recommendation/s is considered appropriate to address the
flood safety requirements of the site in terms of safe occupation and efficient evacuation (if
required).

8.0 - LOCAL PLANNING DIRECTION 4.1

Focus area 4: Resilience and Hazards of the Local Planning Directions has the objectives of:

a) ensure that development of flood prone land is consistent with the NSW Government’s Flood Prone

Land Policy and the principles of the Floodplain Development Manual 2005, and

b) ensure that the provisions of an LEP that apply to flood prone land are commensurate with flood

behaviour andincludes consideration of the potential flood impacts both on and off the subjectland.

To that end, the below table is provided to assess the various components of the Direction.

No. Direction

1

Aplanning proposal must include provisions that
give effect to and are consistent with:

a) the NSWFlood Prone Land Policy,

b) the principles of the Floodplain Development
Manual 2005,

c) the Considering floodinginlanduse planning
guideline 2021, and

d) anyadoptedflood study and/or floodplain
risk management plan preparedin
accordance with the principles of the
Floodplain Development Manual 2005 and
adopted by the relevant council.

Comment

Compliance demonstrated throughout this
FIRA

Compliance demonstratedin sections 4
and 5 above.

Compliance demonstrated throughout this
FIRA

Complies as per MRFS and FRMSP

Aplanning proposal must not rezone land within
the flood planning area from Recreation, Rural,
Special Purpose or Conservation Zones to a
Residential, Employment, Mixed Use, W4
Working Waterfront or Special Purpose Zones.

Complies - proposal does notrezone land
to any of the listed categories

Aplanning proposal must not contain provisions
that apply to the flood planning area which:

Seebelow
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3a permit development in floodway areas No new development is proposed within
floodway areas
3b permit development that will resultin significant No off-siteimpactsin eventsup to and
flood impacts to other properties including the PMF are anticipated per
Sections 4 and 5 of this FIRA
3c permit development for the purposes of No residentialaccommodation proposed
residential accommodationin high hazard areas
3d permit a significantincreasein the development | No new development or dwellings
and/or dwelling density of thatland proposed
3e permit development for the purpose of centre- None of the restricted development types
based childcare facilities, hostels, boarding are proposed
houses, group homes, hospitals, residential care
facilities, respite day care centres and seniors
housingin areas where the occupants of the
development cannot effectively evacuate
3f permit development to be carried out without No physical works proposed as part of
development consent except for the purposes planning proposal
of exempt development or agriculture. Dams,
drainage canals, levees, still require
development consent
39 are likely toresultin a significantly increased Planning proposalis compatible with
requirement for government spending on existing FRMSP.
emergency management services, flood No additional costis anticipated as aresult
mitigation and emergency response measures, of the Evacuation Assessmentin Section é
which caninclude but are not limited to the
provision of roadinfrastructure, flood mitigation
infrastructure and utilities, or
3h permit hazardous industries or hazardous Site shed containing hazardous materials
storage establishments where hazardous (fuel, oil, weed spray, batteries etc)is
materials outside floodimpacted area
cannot be effectively contained during the
occurrence of aflood event.
4 Aplanning proposal must not contain provisions | See below
that apply to areas between the flood planning
area and probable maximum flood to which
Special Flood Considerations apply which:
4a permit developmentin floodway areas No new development is proposed within
floodway areas
4b permit development that will resultin significant | No off-siteimpactsin eventsup to and
floodimpacts to other properties including the PMF are anticipated per
Sections 4 and 5 of this FIRA
4c permit a significantincrease in the dwelling No dwellings proposed as part of planning
density of that land proposal
4d permit the development of centre-based None of the restricted development types
childcare facilities, hostels, boarding houses, are proposed
group homes, hospitals, residential care

Planning Proposal - 2926 lllawarra Highway (Lot 1 DP 881927), Tongarra
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facilities, respite day care centres and seniors
housingin areas where the occupants of the
development cannot effectively evacuate

4de are likely to affect the safe occupation of and As the proposal does not intensify use, the
efficient evacuation of the lot, or safe occupation and evacuation of the land

remains unaffected

4f are likely toresultin a significantly increased Planning proposalis compatible with
requirement for government spending on existing FRMSP.
emergency management services, and flood No additional costis anticipated as aresult
mitigation and emergency response measures, of the Evacuation Assessmentin Section é
which caninclude but not limited to road
infrastructure, flood mitigation infrastructure
and utilities

5 Forthe purposes of preparing a planning FPAis as defined by the adopted
proposal, the flood planning area must be Macquarie Rivulet FRMSP (2024)
consistent with the principles of the Floodplain
Development Manual 2005 or as otherwise
determined by a Floodplain Risk Management
Study or Plan adopted by the relevant council.

9.0 - CONCLUSION

It is demonstrated throughout sections 4 to 7 of this FIRA the Planning Proposalis in accordance
with the objectives of:

The NSW Flood Prone Land Policy;

The Floodplain Development Manual (FDM) 2005;

The Flood Risk Management Manual 2023;
Considering floodinginland use planning Guideline 2021;

Local Planning Direction 4.1; and
The Macquarie Rivulet Floodplain Risk Management Study and Plan (FRMSP) 2024.

As such the Planning Proposal is considered acceptable from a Flood Impact and Risk
Assessment perspective
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Flood Impact and Risk
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allen price & scarratts pty Itd
land and development consultants

Nowra Office: 75 Plunkett Street, Nowra NSW 2541

Kiama Office: 1/28 Bong Bong Street, Kiama NSW 2533
phone:(02) 4421 6544
consultants@allenprice.com.au www.allenprice.com.au
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PLAN SHOWING
SITE AND BIKE TRAIL LAYOUT
OVER PART OF LOT 1 DP881927
NO. 2926 ILLAWARRA HIGHWAY TONGARRA
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ADJACENT LOT INFORMATION HAS BEEN
COMPILED USING DCDB CADASTRE DATA

CONTOUR INFORMATION HAS BEEN COMPILED &
USING ELVIS LIDAR DATA N

TRACK LINE WORK HAS BEN OBTAINED FROM
| . (HANDHELD GPS MEASUREMENTS BY THE
.. LAND OWNER. NO SURVEY INVESTIGATION
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