APPENDIX E
VELOCITY AFFLUX MAPS AND FLOW DISTIBUTION SECTIONS

Figure E1 – 1% AEP Velocity Afflux - Scenario A
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Figure E2 – 1% AEP Velocity Afflux - Scenario B
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Figure E3 – 1% AEP Velocity Afflux – Scenario C
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Figure E4 – 1% AEP Velocity Afflux - Scenario D
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Figure E5 – 1% AEP Flow Distribution Section - Scenario C
(Refer Figure C13 for section locations)
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Figure E6 – 1% AEP Flow Distribution Section - Scenario D (Sheet 1)
(Refer Figure D13 for section locations)
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Figure E7 – 1% AEP Flow Distribution Section - Scenario D (Sheet 2)
(Refer Figure D13 for section locations)
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1.

INTRODUCTION

Costin Roe Consulting has prepared two Overland Flow Reports for the proposed development of
the parcel of land referred to as 585 - 649 Mamre Road, Orchard Hills (Lot 2171 DP 1153854)
(“Mamre West Precinct”). The Stage 1 and Stage 2 Reports have been prepared to support the
planning application for the Precinct which involves amending the State Environmental Planning
Policy (Western Sydney Employment Area) 2009 and rezoning the land to IN1 General Industrial.
The following study requirements were identified in consultation with Council:
 Determine the 1% Annual Exceedance Probability (AEP) flood design flow generated by the
contributing external catchment. The hydrology is to be based on the hydrology documented in
the ‘Updated South Creek Flood Study’ (2015).
 Assess the pre-development overland flow path through the development site for a range of
storms including the 1% AEP event.
 Assess the post-development overland flow path through the development site for the 1% AEP
event so that any potential impacts on the development can be quantified and then mitigated.
 Confirm the flood planning level for the development and the hazard category in accordance with
the adopted policy of the consent authority.
 Confirm the Probable Maximum Flood (PMF) storm event (post construction) and provide
commentary on evacuation opportunities from the Precinct during the onset of a PMF event.
The modelling necessary to achieve the requirements of the study has been undertaken in two
stages. The report titled ‘Overland Flow Report Stage 1, Proposed Development: Mamre West
Precinct Orchard Hills NSW’ (Version Rev A, 22nd September 2015), presents the details of the
modelling that was undertaken for the Stage 1 investigation. The report documents information on
the construction of the TUFLOW flood model, processes that were employed to validate the model,
results for existing floodplain conditions and a comparison of these results with baseline flood data
documented in the ‘South Creek Flood Study’ (2015) (“Flood Study”).
WorleyParsons completed an initial peer review of the Stage 1 Report (Rev A) documenting its
findings in a report titled, ‘Overland Flow Report Stage 1, Mamre West Precinct, Orchard Hills, NSW
– Peer Review’ (dated 27th October, 2015).
Following submission of this Peer Review Report, Costin Roe revised its Stage 1 Report and issued
Revision B on 12th November, 2015. Costin Roe also proceeded with Stage 2 of the investigation
which involved testing of post-development conditions (flood impact assessment) using the revised
TUFLOW model. The findings from the Stage 2 investigation are documented in a Costin Roe report
titled, ‘Overland Flow Report - Stage 2’ (Rev B, 20th November 2015).
WorleyParsons was engaged by Penrith City Council to complete a peer review of the Stage 2
Report with a view to that report covering the Flood Impact and Flood Risk Assessments that have
been completed for the proposed Mamre West Precinct development. The results of the peer review
are summarised in this report and include the following:
 review of Revision B of the Stage 1 Overland Flow Report;
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 review of the adopted modelling approach to assess flood behaviour under post-development
conditions, as documented in the Stage 2;
 review of the predicted impacts of the development on peak flood levels and peak flow velocities
with reference to the assessment criteria outlined in the SEPP (Western Sydney Employment
Area) 2009 and Penrith City Council DCP 2014, where applicable; and,
 review of the proposed emergency response measures for the Precinct.
The review also lists recommended actions for addressing concerns or perceived inadequacies in
the modelling approach, the assessment of post-development flood behaviour, and the adopted
methodology for assessing flood impacts.
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2.

STAGE 1 REPORT FINAL COMMENTS

The following comments are based on WorleyParsons’ review of the information provided within the
Stage 1 Overland Flow Report (Rev B, 2015). These comments follow on from the comments
documented in WorleyParsons’ report titled, ‘Overland Flow Report Stage 1 Peer Review’ issued on
27th October, 2015.
A1. As recommended, downstream tailwater boundary conditions for the 5%, 1%, 0.5% AEP and
PMF storms have been adjusted to reflect predicted flood levels extracted from the RMA-2 flood
model that was developed for the ‘Updated South Creek Flood Study’ (2015).
A2. As recommended, inflow hydrographs have been revised to match stage-discharge data
extracted from the RMA-2 flood model that was used for the ‘Updated South Creek Flood Study’
(2015).
A3. While some sensitivity tests have been conducted to assess the suitability of the upstream
boundary location within the TUFLOW model, these have only involved small incremental
adjustments to the location of the upstream boundary by in the order of 50 metres. Moreover,
the boundary adjustments that were tested seem to have involved moving the boundary
condition closer to the site rather than moving it further away.
The intention of our request was for Costin Roe to locate the upstream boundary condition a
sufficient distance upstream from the site to establish that the stage-discharge relationship does
not locally influence peak flood levels in the vicinity of the site. We consider it to be standard
practice to locate boundaries a substantial distance away from areas of interest as it is not
uncommon for flows to be influenced by the assumptions adopted at a boundary. For this
specific site, we do not believe that 400 metres represents a suitable distance given the
floodplain at the site is over 1,000 and 1,300 metres wide at the peaks of the 1% AEP flood and
the PMF, respectively.
We believe that further sensitivity testing should be completed adopting an upstream boundary
that is located at least two times the width of the floodplain extent upstream of the site; i.e., at
least 2.5 km upstream from the site. If this sensitivity analysis shows no difference to flow
behaviour through the site then we would be prepared to accept the existing location of the
upstream boundary as appropriate.
A4. As recommended, Costin Roe has included a figure showing the spatial distribution of adopted
land use types.
A5. As recommended, the Sydney Water pipeline has been included as a hydraulic constraint in the
revised model.
A6. The figures within Appendix B should be updated to include a figure title to indicate which
events are being compared. References to “flood depths” in the legend notes should also be
removed as comparisons are based on flood levels.
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A7. Although Costin Roe has included a figure within Appendix D showing a “DTM Comparison”, the
plot is difficult to understand as it does not include an appropriate legend or figure title. In that
regard, it is unclear whether negative differences indicate that topographic elevations are lower
within the Costin Roe model or lower within the Updated South Creek Flood Study model; i.e.
which colour corresponds to which DTM being higher or lower.
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3.

STAGE 2 REPORT COMMENTS

The results documented in the Overland Flow Report Stage 2 (Rev B, 2015) are based on modelling
completed using the two dimensional (2D) finite difference modelling package TUFLOW.
The following comments are based on WorleyParsons’ review of the information provided within the
Overland Flow Report Stage 2 (Rev B, 2015). Further consideration is given to the digital data that
was provided directly to WorleyParsons by Costin Roe including the TUFLOW modelling results
(levels) for post-development Scenario’s C and D.
WorleyParsons’ comments on the Stage 2 investigations are summarised in the following sections.

3.1

MODELLING APPROACH

Comments on the modelling approach and set-up of the TUFLOW model are as follows.
B1. WorleyParsons accepts that TUFLOW is a suitable tool for the simulation of pre and postdevelopment flood conditions at the Precinct.
B2. It is stated in Section 5.3 that, “Filling of the site has been represented as an inactive flow area
in the TUFLOW model”. Broadly, this is considered an appropriate approach, however, the way
in which “inactive flow areas” have been represented in the TUFLOW model needs to be
document in the report; that is, further explanation is required.
B3. As discussed in Section 2 bullet point A3, the location of the upstream boundary adopted within
the TUFLOW model is still of concern. The upstream boundary is not considered to be located
a sufficient distance upstream of the Precinct boundary to ensure that flood characteristics at
the site are reliably represented.
This concern is further supported by our review of Figures 5.2, 5.4, 5.6 and 5.8 which all show
flood level increases that extend upstream of the site and very close to the upstream boundary
of the TUFLOW model. In these cases it is possible that the upstream boundary may be
influencing the impacts by preventing them to propagate naturally upstream. Additional
sensitivity analysis is required to confirm whether the upstream boundary is appropriate.
B4. The TUFLOW modelling does not take into consideration any local catchment flows that would
be conveyed through the site from catchments east of Mamre Road and the Precinct. Exclusion
of these flows from the investigation means that the Stage 2 Report only addresses the
potential impacts of the proposed development on mainstream flooding along South Creek.
Although this may meet the objectives of the report, local catchment flooding will need to be
investigated prior to consent being granted for bulk earthworks on the site.
It should be recognised that local flows are likely to have implications for defining the potential
extent of fill that can be accommodated across the site, particularly at the north-eastern corner
of the Mandalong Precinct.
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3.2

PRESENTATION OF RESULTS

With respect to the presentation of model results and general figures we have the made the
following comments.
C1. Plots showing the predicted peak levels of inundation for each development scenario and flood
event, with level contours superimposed, are provided in the report. WorleyParsons found the
plots easy to interpret with an appropriate legend and colour palette adopted.
C2. Plots showing the predicted peak depths of inundation for each development scenario and flood
event are provided in the report appendices. WorleyParsons found the plots easy to interpret
with an appropriate legend and colour palette adopted.
C3. Plots showing the predicted peak flow velocities for each development scenario and flood event
are provided in the report appendices. WorleyParsons found the plots easy to interpret with an
appropriate legend and colour palette adopted.
C4. WorleyParsons does not support the adopted methodology for comparing pre and postdevelopment velocities. In that regard, the Stage 2 Report only provides a comparison of
velocities at 22 points that fall predominantly within the boundaries of the Precinct. Only
Points 21 and 22 fall outside of the Precinct boundary and both are situated a short distance
downstream from the northern boundary of the Precinct. There are no comparison points
provided within or to the west of South Creek.
We believe that the adopted approach for comparing velocities can be misleading and does not
show a complete picture of the potential impacts. In that regard, velocity differences should be
presented as difference maps similar to the approach adopted for comparing pre and postdevelopment flood levels. Velocity changes (both increases and reductions) should be shown
at a minimum interval scale of +/- 0.05 m/s.
C5. WorleyParsons does not support the adopted methodology for comparing the pre and postdevelopment distribution of flows. In that regard, the Stage 2 Report only provides a flow
comparison at 22 points that fall predominantly within the boundaries of the Precinct.
Furthermore, the report only provides a comparison of flow for a 1 metre flow width which does
not illustrate the changes in flow across the floodplain.
The distribution of flows throughout the floodplain should be assessed for pre and postdevelopment conditions across several cross-sections along the length of the Precinct. Each
cross-section should be split-up to represent flows across the western floodplain, within the
South Creek channel and within the Precinct (i.e., the eastern floodplain). This methodology will
ensure there is a clear indication of any changes to flow patterns across the floodplain.
C6. WorleyParsons recommends that the flood level difference mapping be presented at an interval
of +/- 0.01 metres. This would allow the complete extent of impacts to be reviewed and would
ensure that the mapping is consistent with accepted industry practice for flood impact
assessment. The range of differences should also include reductions in flood levels and
differences greater than 0.10 metres.
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C7. The use of the terminology “high hydraulic zone” throughout the report is not consistent with the
standard terminology used within Council’s DCP or the ‘Updated South Creek Flood Study’
(2015). Based on our review of the report text and the proposed development extents we
understand that the term “high hydraulic zone” has been used to describe the ‘floodway
corridor’. This would explain the alignment of the tested fill platforms which all appear to follow
the ‘floodway corridor’ as defined within the ‘Updated South Creek Flood Study’ (2015).
It is recommended that if this is the case, that all references to “high hydraulic zone” in the
report be changed to ‘floodway corridor’. This would help to keep the terminology consistent
between reports and would minimise the potential for confusion between hydraulic categories
and the categorisation of flood hazards.

3.3

IMPACTS ASSESSMENT

Section 6 of the Overland Flow Report Stage 2 (Rev B, 2015) discusses the predicted impacts for
Post-Development Scenario C (for the Site only) and Scenario D (for the Site and future Mandalong
Industrial Precinct) relative to the requirements of Penrith City Council’s DCP (2014). In particular,
Section 6 addresses each of the flood related requirements that are outlined in
Chapter C3 Section 3.5 of the DCP (2014). These requirements are:
 Flood levels are not increased by more than 0.1 metres by the proposed filling
(refer discussion under bullet point D1)
 Downstream velocities are not increased by more than 10% by the proposed filling
(refer discussion under bullet point D2)
 Proposed filling does not redistribute flows by more than 15%
(refer discussion under bullet point D3)
 The potential for cumulative effects of possible filling proposals in that area is minimal
(refer discussion under bullet point D4)
 The development potential of surrounding properties is not adversely affected by the filling
proposal (refer discussion under bullet point D5)
 The flood liability of buildings on surrounding properties is not increased
(refer discussion under bullet point D6)
 No local drainage flow/runoff are created by the filling (refer discussion under bullet point D7);
 The filling does not occur within high hydraulic hazard areas
(refer discussion under bullet point D8)
 The filling does not occur within the drip line of existing trees
(refer discussion under bullet point D9)
Comments on each of the above DCP requirements relative to Development Scenarios C and D are
provided in the following bullet points.
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D1. We agree with Costin Roe’s assessment that proposed Scenarios C and D do not cause flood
level increases that are greater than 0.10 metres within or outside of the site at the peak of the
1% AEP flood. In that regard, we agree that both scenarios satisfy this DCP requirement.
Notwithstanding, we believe that the figures should be updated to show impacts at
+/- 0.01 metre increments. As discussed under bullet point C6, this level of accuracy is
applicable when presenting relative differences in flood levels. This will confirm the extent of
predicted impacts and help to determine whether the proposed fill could cause any increases in
levels across properties on the western floodplain of South Creek.
D2. We do not believe that there is sufficient information in the report to conclude that proposed
Scenarios C and D would not increase peak 1% AEP flow velocities by more than 10%.
Although the report does present velocity comparisons in Appendix E, these are only for 22
points that are located almost entirely within the development site. Furthermore, it is unclear
whether these points reflect locations where the impacts on velocities are greatest.
In order to show that this requirement is met, we believe that difference mapping for peak flow
velocities should be provided by adopting a similar approach to presentation of impacts of the
development scenarios on peak flood levels. This approach would allow the extent and
magnitude of impacts to be easily interpreted, and would identify those locations where the
impacts are greatest. Where the impacts are high, the percentage increase in velocity should
be calculated and sufficient commentary should be provided to justify why it may be an
acceptable increase.
As discussed under bullet point C4, we believe that velocity differences should be presented at
minimum intervals of +/- 0.05 m/s.
D3. We do not believe that there is adequate information in the report to conclude that the proposed
fill scenarios do not redistribute flows by more than 15%. The report only provides a
comparison at select points on a flow per metre width basis. This approach fails to assess flow
distributions across the wider floodplain and does not provide any indication of whether or not
additional flows would be diverted from the site to adjoining properties either downstream or on
the other side of the floodplain.
As discussed under bullet point C5, we believe that the distribution of flows should be assessed
for pre and post-development conditions across several cross-sections located along the length
of the Precinct. Each cross-section should be split-up to represent flows across the western
floodplain, within South Creek and within the Precinct (i.e., the eastern floodplain).
D4. We believe that once bullet points D2 and D3 are addressed there will be sufficient information
within the report to confirm that future filling proposals would not have the potential to generate
substantial cumulative effects. This recognises that the proposed development scenarios
appear likely to generate impacts that are contained largely within the Precinct in accordance
with the requirements of Council’s DCP (2014). As future development proposals would also
have to comply with the DCP we do not believe that there will be any substantial potential for
cumulative impacts to occur.
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D5. The report states for both Development Scenario C and D that “appropriate flood storage is
available within the remaining floodplain and no additional flood storage is proposed” (Page 19
and 20). We generally agree with this statement on the basis that the site does not contain any
significant areas of flood storage that are critical to maintaining existing flood behaviour. This is
further supported by the extent of the floodway corridor which occupies a substantial width of
the floodplain through the site.
We note that there may be potential for additional flood storage if excavation were investigated
across parts of the north-western corner of the Precinct; i.e., across some of the western most
properties along Mandalong Close. Our analysis of the existing topography indicates that the
western-most properties along Mandalong Close are up to 2 metres above the floodplain on the
western side of South Creek. Excavation may therefore be possible to add storage and improve
flow conveyance along South Creek. This could potentially result in more land being available
for development within the Precinct.
D6. We generally agree with Costin Roe that the proposed development Scenarios C and D would
not have the potential to adversely affect the development potential of properties on surrounding
lands. We would be comfortable making this conclusion once our recommendations under
bullet points D2 and D3 are addressed; i.e., once we could review the predicted impacts of each
development scenario on peak flow velocities and flow distributions.
Costin Roe provides comment on the potential impacts of the fill scenarios on several of the
existing properties along Mandalong Close. It is our understanding that these residential
properties would no longer exist once the Industrial Precinct is completed, and if so, any
impacts on these properties would no longer be applicable.
If the residential properties are to remain then floor level data should be obtained to confirm the
flood affectation of the dwellings under existing conditions and post-development conditions.
D7. We do not believe there is sufficient information in the report to confirm that the proposed
development scenarios would not cause any local drainage flow/runoff problems. As discussed
under bullet point B4, the TUFLOW modelling has not taken into consideration any flows from
the catchment to the east of the Precinct and Mamre Road and as such the proposed fill
scenarios do not account for any potential impacts on these flows.
We do however believe that modelling of these watercourses could be completed during a later
stage such as detailed design of the proposed earthworks. Based on this, we do not see any
reason why the development could not be designed to ensure there are no impacts on local
drainage flow/runoff.
D8. We agree that the proposed fill scenarios are not proposed within any “high hydraulic areas”.
That is, within the floodway corridor. Figure 1 on the following page shows the development
extent proposed under Scenario D relative to the hydraulic category mapping exported from the
‘Updated South Creek Flood Study’ (2015).
As shown in Figure 2 (overleaf) there are several locations where filling is proposed within
areas subject to ‘high’ or ‘very high’ hazards during the 1% AEP flood as defined within the
Updated South Creek Flood Study (2015). These areas are largely depth dominated and
therefore we would not expect the proposed fill to cause any significant impacts.
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LEGEND:

Boundary of Mamre
West Precinct

Floodway Corridor
Flood Storage
Flood Fringe

Extent of proposed
fill scenario D

Boundary of primary development site

Figure 1 Extent of post-development Scenario D relative to hydraulic categories for the 1% AEP flood

Figure 2 Extent of post-development Scenario D relative to provisional flood hazards for the 1% AEP flood
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D9. We do not have any concerns that the proposed fill will occur within the drip lines of existing
trees.

3.4

FLOOD SAFETY AND EVACUATION

Section 6.5 of the Overland Flow Report Stage 2 (Rev B, 2015) provides commentary on the
evacuation requirements for the Precinct.
We do not believe that this section adequately addresses the flood safety and evacuation
requirements for the Precinct for the following reasons:
E1. There is insufficient information regarding the proposed evacuation route once Mamre Road is
reached. In that regard, although Mamre Road is flood free to the south of the Precinct, the
connecting road (Elizabeth Drive) is overtopped at several key locations which may impact the
potential for evacuees to reach an emergency refuge centre. This issue is not identified in the
Stage 2 Report.
E2. There is no information provided regarding the likely number of temporary or permanent
occupants on the site under developed conditions. This information is critical to determining
whether there will be sufficient capacity along Mamre Road for additional vehicles and to
determining the likely timeframe required to prepare and evacuate the Precinct.
E3. The report states that “the main flood peak in South Creek will occur 20-24 hours after the flood
producing storm”. This statement is misleading as it implies there will be 20-24 hours of effective
warning time available. This would be the case if flood warnings were issued at the start of
rainfall in the upper catchment. This does not happen. It is not practical given it would more
than likely lead to false alarms for evacuation if the rainfall event was not of a significant intensity
or duration.
Given there are no rainfall gauges in the upper catchment of South Creek it is likely that the ‘real’
warning time would be significantly less for the Precinct. Modelling completed as part of the
Updated South Creek Flood Study (2015) indicates that peak flood levels at the site would be
expected to occur within approximately 4 hours of the peak rainfall intensity in the upstream
catchment. This is considered to be a more representative indication of the catchment response
time upstream of the Precinct.
E4. There is no information provided regarding likely evacuation triggers that could be used to
effectively manage and plan evacuation of the Precinct. These need to be considered in
recognition of the absence of any telemetered rainfall and streamflow gauges in the upper
catchment.
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4.

OVERALL PEER REVIEW FINDINGS

This report summarises the findings of WorleyParsons’ peer review of the Overland Flow Report
Stage 1 (Rev B, 2015) and the Overland Flow Report Stage 2 (Rev B, 2015) prepared by Costin Roe
Consulting. There are a number of items arising from the peer review that require attention. These
are documented in detail within this report. The key items are highlighted in the following.

4.1

UPDATED STAGE 1 REPORT

The Overland Flow Report Stage 1 (Rev B, 2015) has been updated following submission of
WorleyParsons’ Stage 1 peer review dated 27th October 2015. Revision B of the report incorporates
many of our initial comments and has generally been updated to WorleyParsons’ satisfaction.
Several items however, still require attention or additional detail. As discussed in Section 2, these
include:
F1. It is recommended that further sensitivity analysis be undertaken adopting an upstream
boundary that is located at least 2.5 km upstream of the site; i.e., at least twice the maximum
width of the floodplain through the Precinct. If the sensitivity analysis shows no change to flow
behaviour (both increases and decreases in levels and velocities) through the Precinct then we
would be prepared to accept the existing location of the upstream boundary.
F2. The figures within Appendix B should be updated to include a figure title to indicate which
events are being compared. References to “flood depths” in the legend notes should also be
removed as comparisons are based on flood levels.
F3. The “DTM Comparison” included in Appendix D should be updated to include an appropriate
legend and label that show how the DTMs are being compared (i.e. which colour corresponds to
which DTM being higher).

4.2

STAGE 2 REPORT

The peer review of the Overland Flow Report Stage 2 (Rev B, 2015) identified the following items
that require additional attention.
F4. The way that “inactive flow areas” have been represented in TUFLOW should be explained.
F5. The TUFLOW model does not take into consideration local catchment flows that would be
conveyed through the site from catchments east of the Precinct and Mamre Road. Exclusion of
these flows means the Stage 2 Report is concerned with mainstream flooding along South
Creek only. The report should therefore acknowledge this and confirm that local catchment
flows will be investigated during subsequent reporting once the site is rezoned.
F6. The predicted impacts on peak flow velocities should be presented as a difference map similar
to the approach adopted for flood levels. We recommend that velocity changes (both increases
and reductions) be presented at a minimum interval of +/- 0.05 m/s.
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G1. The adopted approach for comparing pre and post-development flow distributions on a per
metre basis at selected points is not supported. We recommend the analysis be updated to
capture flow distributions across the entire floodplain across several cross-sections spaced
throughout the Precinct. The analysis should consider changes in the distribution of flows
across the western and eastern floodplains and within the South Creek channel.
G2. Flood level differences should be presented at an interval scale of +/- 0.01 metres. This would
ensure the complete extents of impacts are shown.
G3. The use of the terminology “high hydraulic zone” should be changed to ‘floodway corridor’. This
is recommended to ensure consistency with Council’s DCP (2014) and the Updated South
Creek Flood Study (2015).
G4. Velocity difference mapping needs to be prepared for the 1% AEP flood to show that the
proposed development scenarios will not generate off-site velocity increases greater than 10%.
G5. The analysis of flow distributions under existing and post-development conditions needs to be
updated in order to conclude that the development would not redistribute flows by more than
15%.
G6. The ‘Flood Safety and Evacuation’ section of the report is considered to be insufficient. Further
information is required to describe the following:
(i)

The proposed evacuation route beyond Mamre Road to emergency refuge centres.

(ii) Estimates of the future permanent and temporary occupancy of the Precinct. This
information is required to evaluate whether sufficient capacity is available along the
proposed evacuation route and to determine the time required to prepare and evacuate the
site.
(iii) The available flood warning times need to be adequately assessed and related to potential
evacuation triggers.

rp301015rg_crt160115-Mamre Rd Flood Analysis Peer Review (Stage 2 2015).doc

13

Stage 2 Peer Review: Issue 1

PENRITH CITY COUNCIL

MAMRE WEST PRECINCT – OVERLAND FLOW REPORT (STAGE 2)
Peer Review

5.

REFERENCES



Altis Property Partners (2015A), ‘Overland Flow Report Stage 1 Proposed Development: Mamre
West Precinct Orchard Hills NSW’ Version Rev A, 22nd September 2015.



Altis Property Partners (2015B), ‘Overland Flow Report Stage 1 Proposed Development: Mamre
West Precinct Orchard Hills NSW’ Version Rev B, 12th November 2015.



Altis Property Partners (2015C), ‘Overland Flow Report Stage 2 Proposed Development: Mamre
West Precinct Orchard Hills NSW’ Version Rev B, 20th November 2015.



Penrith City Council (2015), ‘Updated South Creek Flood Study’, prepared by WorleyParsons for
Penrith City Council, in association with Liverpool, Blacktown and Fairfield City Councils and the
Department of Environment, Climate Change & Water.



New South Wales Government (2005), ‘Floodplain Development Manual: the management of
flood liable land’; ISBN 07313 03709.



Penrith City Council Development Control Plan (2014).



WorleyParsons (2015), ‘Overland Flow Report Stage 1: Mamre West Precinct Orchard Hills
NSW – Peer Review’ Issue 1, 27th October 2015; prepared for Penrith City Council.

rp301015rg_crt160115-Mamre Rd Flood Analysis Peer Review (Stage 2 2015).doc

14

Stage 2 Peer Review: Issue 1

