SUTTON STORMWATER NETWORK UPRGADE SCHEME
CONCEPT DESIGN REPORT

VOLUME 1 – REPORT

MARCH 2020

Job No: ES452
File:/docs/reports/SSNUSCDR_V1_Report_[Rev 1.2].docx

Date:
March 2020
Rev No: 1.2

Principal:
Authors:

SAB
SAB/TDR

COPYRIGHT NOTICE

This document, Sutton Stormwater Network Upgrade Scheme Concept Design Report 2020, is
licensed under the Creative Commons Attribution 4.0 Licence, unless otherwise indicated.
Please give attribution to: © Yass Valley Council 2020
We also request that you observe and retain any notices that may accompany this material as
part of the attribution.
Notice Identifying Other Material and/or Rights in this Publication:
The author of this document has taken steps to both identify third-party material and secure
permission for its reproduction and reuse. However, please note that where these third -party
materials are not licensed under a Creative Commons licence, or similar terms of use, you should
obtain permission from the rights holder to reuse their material beyond the ways you are
permitted to use them under the Copyright Act 1968. Please see the Table of References at the
rear of this document for a list identifying other material and/or rights in this document.
Further Information
For further information about the copyright in this document, please contact:
Yass Valley Council
209 Comur Street, Yass
council@yass.nsw.gov.au
(02) 6226 1477
DISCLAIMER
The Creative Commons Attribution 4.0 Licence contains a Disclaimer of Warranties and
Limitation of Liability. In addition: This document (and its associated data or other collateral
materials, if any, collectively referred to herein as the ‘document’) were produced by Lyall
& Associates Consulting Water Engineers for Yass Valley Council only. The views
expressed in the document are those of the author(s) alone, and do not necessarily
represent the views of the Yass Valley Council. Reuse of this study or its associated data
by anyone for any other purpose could result in error and/or loss. You should obtain
professional advice before making decisions based upon the contents of this document.

Sutton Stormwater Network Upgrade Scheme
Concept Design Report

TABLE OF CONTENTS
Page No.
INTRODUCTION .............................................................................................................. 1
1.1
1.2
1.3

Background .......................................................................................................... 1
Layout of the Concept Design Report ................................................................... 1
Available Data ...................................................................................................... 1

FEASIBILITY STUDY ....................................................................................................... 2
2.1
2.2
2.3

General ................................................................................................................ 2
Brief Description of FRMS Detention Basin Scheme ............................................. 2
Feasibility of Potential Flood Mitigation Schemes .................................................. 2

DETAILS OF STORMWATER NETWORK UPGRADE SCHEME ...................................... 7
3.1
3.2
3.3
3.4
3.5

Description of Stormwater Network Upgrade Scheme ........................................... 7
Impact of Stormwater Network Upgrade Scheme on Flood Behaviour ................... 7
Economic Assessment of Stormwater Network Upgrade Scheme ......................... 8
Potential Impacts of Future Climate Change ......................................................... 8
Potential Maintenance and Operational Issues ..................................................... 9

REFERENCES ............................................................................................................... 10

APPENDICES
A.

Extract from WMAwater, 2016

B.

Copy of Community Newsletter

C.

Cost Estimate Tables

SSNUSCDR_V1_Report_[Rev 1.2].docx
March 2020 Rev. 1.2

Page i

Lyall & Associates

Sutton Stormwater Network Upgrade Scheme
Concept Design Report

LIST OF FIGURES
(BOUND IN VOLUME 2)
2.1

TUFLOW Model layout (2 sheets)

2.2

TUFLOW Model Results – Present Day Conditions – 1% AEP

2.3

TUFLOW Model Results – Post-Scheme 1A Conditions – 1% AEP

2.4

Impact of Scheme 1A on Flood Behaviour – 1% AEP

2.5

TUFLOW Model Results – Post-Scheme 1B Conditions – 1% AEP

2.6

Impact of Scheme 1B on Flood Behaviour – 1% AEP

2.7

TUFLOW Model Results – Post-Scheme 1C Conditions – 1% AEP

2.8

Impact of Scheme 1C on Flood Behaviour – 1% AEP

2.9

TUFLOW Model Results – Post-Schemes 2A and 2B Conditions – 1% AEP

2.10

Impact of Schemes 2A and 2B on Flood Behaviour – 1% AEP

2.11

Drainage Long Section - Scheme 2A

2.12

Drainage Long Section - Scheme 2B

3.1

Layout of Stormwater Network Upgrade Scheme (2 sheets)

3.2

Drainage Long Sections – Drainage Lines A and B

3.3

Cross Sections of Proposed Inlet Arrangement

3.4

Impact of Stormwater Network Upgrade Scheme on Flood Behaviour – 20% AEP

3.5

Impact of Stormwater Network Upgrade Scheme on Flood Behaviour – 10% AEP

3.6

Impact of Stormwater Network Upgrade Scheme on Flood Behaviour – 5% AEP

3.7

Impact of Stormwater Network Upgrade Scheme on Flood Behaviour – 2% AEP

3.8

Impact of Stormwater Network Upgrade Scheme on Flood Behaviour – 1% AEP

3.9

Impact of Stormwater Network Upgrade Scheme on Flood Behaviour – 0.5% AEP

3.10

Impact of Stormwater Network Upgrade Scheme on Flood Behaviour – PMF

SSNUSCDR_V1_Report_[Rev 1.2].docx
March 2020 Rev. 1.2

Page ii

Lyall & Associates

Sutton Stormwater Network Upgrade Scheme
Concept Design Report

INTRODUCTION
1.1

Background

This report sets out the findings of an investigation that was undertaken into the feasibility of
implementing the detention basin scheme that forms part of the Sutton Floodplain Risk
Management Plan (the Plan) (denoted herein as “the FRMS Detention Basin Scheme”), as well
as five other alternative schemes which are aimed at maximising the flood mitigation benefits to
the affected community while taking account of existing constraints.
This report also provides details in the form of a concept design of an alternative piped drainage
scheme that was found to provide greater flood mitigation benefits and have less impact on the
community than the FRMS Detention Basins Scheme (denoted herein as “the Stormwater
Network Upgrade Scheme”).
1.2

Layout of the Concept Design Report

Chapter 2 deals with the findings of the investigation that was undertaken into the feasibility of
the FRMS Detention Basin Scheme, as well as five alternative schemes which are aimed at
achieving the same flood mitigation objectives as required by the Plan. Details of the community
consultation process that formed part of the feasibility study are also presented.
Chapter 3 provides a detailed description of the Stormwater Network Upgrade Scheme based on
a concept design which was prepared as part of the present study. Also presented in this chapter
are the findings of an economic assessment of the Stormwater Network Upgrade Scheme, along
with an assessment of the potential impacts of future clim ate change on its design standard.
Potential maintenance and operational issues associated with the Stormwater Network Upgrade
Scheme are also addressed.
Chapter 4 contains a list of References.
Appendix A contains an extract from WMAwater, 2016 showing the impact that the FRMS
Detention Basin Scheme would have on flood behaviour, while Appendix B contains a copy of
the Community Newsletter that was distributed to residents and business owners in Sutton.
Appendix C contains a series of tables which provide a detailed breakdown of the estimated cost
of constructing the Stormwater Network Upgrade Scheme.
Figures referred to herein are bound separately in Volume 2 of the report.
1.3

Available Data

The following data were available for the purpose of undertaking the aforementioned feasibility
study and for preparing the concept design of the Stormwater Network Upgrade Scheme:
 Sutton Floodplain Risk Management Study and Plan (WMAwater, 2016)
 The hydrologic (WBNM and DRAINS) and hydraulic (TUFLOW) models that were relied
upon for the preparation of WMAwater, 2016.
 LiDAR survey data which was captured in December 2012
 Aerial photography and cadastre boundary data
A site inspection was undertaken in June 2018 when the diameter of several existing pipes were
measured in the field. The nature of existing residential development which is located in the
vicinity of the proposed flood mitigation works was also observed during the site inspection.
SSNUSCDR_V1_Report_[Rev 1.2].docx
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FEASIBILITY STUDY
2.1

General

This Chapter deals with the findings of an investigation that was undertaken during the initial
phase of the study into the feasibility of the FRMS Detention Basin Scheme, as well as five other
alternative schemes which are aimed at achieving the same flood mitigation objectives .
2.2

Brief Description of FRMS Detention Basin Scheme

The FRMS Detention Basin Scheme comprised a detention basin that would be constructed on a
parcel of vacant land which is located on the eastern side of Bywong Street immediately north of
its intersection with Victoria Street (denoted Option B1 in WMAwater, 2016) in combination with a
new 130 m long stormwater drainage pipe which would run through private property between
Bywong Street and Camp Street (denoted Option A4 in WMA, 2016). The aim of the FRMS
Detention Basins Scheme was to reduce the impact flooding has on several residential properties
that are located along a major overland flow path which runs between Bywong Street and Camp
Street north of Victoria Street (denoted “the Central Flow Path” in WMAwater, 2016).
It was envisaged that the embankment of the basin would run within the Bywong Street road
reserve along the eastern side and extend partway along the rear laneway which is located
between Bywong Street and Quartz Street (denoted herein as ‘the rear laneway”).
While flood modelling was undertaken as part of WMAwater, 2016 for Option B1 in combination
with minor drainage improvements in Victoria Street (the latter referred in WMAwater, 2016 as
Option C1), the flood mitigating benefits associated with the FRMS Detention Basins Scheme
was not modelled. Appendix A of this report contains an extract from WMAwater, 2016 showing
that the implementation of Option B1 in combination with Option C1 would r educe flooding in
existing residential development that is located between Bywong Street and Camp Street for a
storm event that has an Annual Exceedance probability (AEP) of 1 per cent, but increase flooding
in Victoria Street.
2.3

Feasibility of Potential Flood Mitigation Schemes

Following a site visit which was carried out at the commencement of the study it was determined
that due to the close proximity of the existing buildings that are located along the eastern side of
Camp Street it would be prohibitively expensive to install a new stormwater drainage pipe west of
Bywong Street (i.e. because the existing structures would likely need to be underpinned prior to
the installation of the new pipe). Based on this finding, three alternative basin and pipe outlet
arrangements (denoted herein as Scheme 1A, 1B and 1C) were investigated as part of the
present study, the key features of which are set out in Table 2.1 at the end of this Chapter.
The hydrologic (WBNM and DRAINS) and hydraulic (TUFLOW) models that were relied upon for
the preparation of WMAwater, 2016 were used as the basis for assessing the alternative basin
and pipe outlet arrangements. However, in order more accurately assess the flood mitigation
benefits of the alternative basin and pipe outlet arrangements it was first necessary to make the
following modifications to the structure of the aforementioned TUFLOW model:
a) Cell size reduced from 5 m to 2 m to assist in the definition of localised features which
affect the pattern of overland flow in the study area.
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b) Width of gully lines used to define table drains reduced from 7 m to 2 m (i.e. a single line
of cells).
c) Alignment of gully lines adjusted so that they align with the plan location of table
drains/channels instead of along the edge of the bitumen.
d) Width of ridge lines used to define the crown of the road reduced from 8 m to 2 m (i.e. a
single line of cells).
e) Inflow boundary at upstream end of the Central Flow Path shifted upstream to allow for
the assessment of a potential embankment works on the eastern side of Quartz Street.
f)

The channel that drains runoff around the eastern and northern boundary of the existing
residential development on the north-western corner of the intersection of Quartz Street
and Victoria Street was incorporated in the model (not previously modelled).

g) The existing 1 off 375 mm Reinforced Concrete Pipe (RCP) beneath Bywong Street in
vicinity of its intersection with Victoria Street was incorporated in the model (not
previously modelled).
h) A gully line was added to the model between Camp Street and McLaughlins Creek to
ensure the Central Flow Path can drain to the creek.
Figure 2.1 (2 sheets) shows the layout of the updated TUFLOW model, while Figure 2.2 shows
the indicative extent and depth of inundation along the Central Flow Path in a 1% AEP storm
event under present day conditions. Based on the results of the updated TUFLOW modelling it
was found that a peak flow of 2.0 m 3/s is conveyed along the Central Flow Path where it runs
between Bywong Street and Camp Street in a 1% AEP storm event. 1
The key features of Schemes 1A, 1B and 1C were input to the updated TUFLOW model which
was then run for the 1% AEP storm event. The key findings of the investigation in regards the
flood mitigation benefits that the three alternative basin and pipe outlet arrangements would
provide in the residential properties that are located along the Central Flow Path are set out in
Table 2.1.
Following a review of flood behaviour in the vicinity of the proposed basin site it was d etermined
that a channel would be required in combination with an earth bund to divert flow which crosses
the rear laneway into the flood storage area. Based on a review of the available LiDAR survey
data is was determined that the combined channel/earth bund arrangement would take up the full
width of the rear laneway and prevent access to the rear of No. 37 Bywong Street. Other
disadvantages of the basin schemes include:
 the temporary ponding of stormwater in an urban area;
 required the acquisition of land to construct the basin works; and
 channel arrangement doesn’t provide the minimum 500 mm freeboard to breakout level.
Based on the above findings and following discussions with Yass Valley Council (Council), two
alternative flood mitigation schemes (denoted herein as Scheme 2A and 2B) were assessed
which involved the piping of flow conveyed in the Central Flow Path from the sag in Quartz Street
to the western end of Victoria Street where it would discharge to a tributary arm of McLaughlins
Creek (denoted herein as “McLaughlins Tributary No. 2”). Table 2.1 sets out the key features
of Schemes 2A and 2B, while Figure 2.9 shows the alignment of the proposed stormwater
drainage pipe.
1

This is in comparison to 2.2 m 3/s in WMAwater, 2016.
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The key features of Schemes 2A and 2B were input to the updated TUFLOW model which was
then run for the 1% AEP storm event. The key findings of the investigation in regards the flood
mitigation benefits that the two alternative piped stormwater drainage arrangements would
provide in the residential properties that are located along the Central Flow Path are set out in
Table 2.1.
Based on a review of the findings of the investigation it was determined that Scheme 2B provided
the greatest flood mitigation benefits to existing residential development whilst limiting the scope
of works within private property. Scheme 2B also provides the least impact aesthetically when
compared to the assessed basin schemes.
A community newsletter, a copy of which is contained in Appendix B of this report, was
distributed by Council to residents and business owners in August 2019. The newsletter set out
the key features of the detention basin and stormwater upgrade based schemes. It also advised
that following a review of the advantages and disadvantages of the sch emes, Council had made
the decision to proceed to the detailed design of Scheme 2B, which for the purpose of the
newsletter and the following discussion is denoted “the Stormwater Network Upgrade
Scheme”. While the newsletter invited residents and business owners to provide comment on
the proposed works by contacting the consultant, no responses had been received by the time of
writing this report.
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TABLE 2.1
SUMMARY OF ASSESSED FLOOD MITIGATION SCHEMES (1)
Scheme ID

Key Features of Scheme

Key Findings of Present Study

 Scheme 1A comprises the following key features (refer Figures 2.3 and 2.4 for location):
o

Scheme 1A

New embankment along the western and northern boundaries of No. 45 Bywong Street and in the road reserve to
the east of Nos. 41 and 43 Bywong Street.
New 2 off 600 mm reinforced concrete pipes (RCPs) beneath the new embankment connecting to the existing
2 off 600 mm RCPs beneath the sag in Bywong Street.

o

Reduces peak flood levels in No. 48 Quartz Street.

o

Removes flooding in Nos. 41 and 43 Bywong Street.

o

New channel from low point in the rear laneway to outlet of basin along the eastern side of the new embankment.

o

Ponding level in No. 45 Bywong Street is RL 615.3 m AHD, which is 0.6 m higher than the
elevation of Bywong Street which has an elevation of RL 614.7 m AHD.

o

Reduces the peak flow along the Central Flow Path between Bywong Street and Camp Street to
1.6 m 3/s. This has the effect of lowering depths of overland flow in existing residential
development that is located between Bywong Street and Camp Street by up to 50 mm.

 Figure 2.5 shows the post-Scheme 1B patterns of overland flow in the study area, while Figure 2.6
shows the impact that Scheme 1B will have on flood behaviour.

o

New embankment along the western and northern boundaries of No. 45 Bywong Street and in the road reserve to
the east of Nos. 41 and 43 Bywong Street.

o

New 1 off 450 mm RCP beneath the new embankment connecting to the existing 2 off 600 mm RCPs beneath the
sag in Bywong Street.

o

Reduces peak flood levels in No. 48 Quartz Street.

o

Removes flooding in Nos. 41 and 43 Bywong Street.

o

New channel from low point in the rear laneway to outlet of basin along the eastern side of the new embankment.

o

Ponding level in No. 45 Bywong Street is RL 616.1 m AHD, which is 1.4 m higher than the
elevation of Bywong Street which has an elevation of RL 614.7 m AHD.

o

Reduces the peak flow along the Central Flow Path between Bywong Street and Camp Street to
0.8 m 3/s. This has the effect of lowering depths of overland flow in existing residential
development that is located between Bywong Street and Camp Street by up to 150 mm.

 Scheme 1C comprises the following key features (refer Figures 2.7 and 2.8 for location):
o

Scheme 1C

 The key findings as they relate to post-Scheme 1A conditions are as follows:

o

 Scheme 1B comprises the following key features (refer Figures 2.5 and 2.6 for location):

Scheme 1B

 Figure 2.3 shows the post-Scheme 1A patterns of overland flow in the study area, while Figure 2.4
shows the impact that Scheme 1A would have on flood behaviour.

New embankment along the western and northern boundaries of No. 45 Bywong Street and in the road reserve to
the east of Nos. 41 and 43 Bywong Street.

 The key findings as they relate to post-Scheme 1B conditions are as follows:

 Figure 2.7 shows the post-Scheme 1C patterns of overland flow in the study area, while Figure 2.8
shows the impact that Scheme 1C will have on flood behaviour.
 The key findings as they relate to post-Scheme 1C conditions are as follows:

o

New 1 off 450 mm RCP beneath the new embankment connecting to the existing 2 off 600 mm RCP’s beneath the
sag in Bywong Street.

o

Reduces peak flood levels in No. 48 Quartz Street but increases the extent of inundation.

o

Removes flooding in Nos. 41 and 43 Bywong Street.

o

New channel from low point in the rear laneway to outlet of basin along the eastern side of the new embankment.

o

o

Excavate a 650 m 2 area on the northern side of No. 45 Bywong Street to a minimum elevation of RL 614.1 m AHD.

Ponding level in No. 45 Bywong Street is RL 615.7 m AHD, which is 1.0 m higher than the
elevation of Bywong Street which has an elevation RL 614.7 m AHD.

o

Reduces the peak flow along the Central Flow Path between Bywong Street and Camp Street to
0.8 m 3/s. This has the effect of lowering depths of overland flow in existing residential
development that is located between Bywong Street and Camp Street by up to 150 mm.



Whilst there are no additional benefits (i.e. reductions in peak flow and depths of overland flow
through existing development) when compared to Scheme 1B, Scheme 1C may be preferable to
the owner of No. 45 Bywong Street as the footprint of the flood mitigation works is less than that
proposed as part of Scheme 1B.

Refer over for footnote

Cont’d Over
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TABLE 2.1 (Cont’d)
SUMMARY OF ASSESSED FLOOD MITIGATION SCHEMES (1)
Scheme ID

Key Features of Scheme

Key Findings of Present Study

 Scheme 2A comprises the following key features (refer Figures 2.9 for location):
o

Scheme 2A

New 445 m long reach of 1 off 900 mm RCP between Quartz Street and McLaughlins Tributary No. 2 at the western
end of Victoria Street.

 Figure 2.9 shows the post-Scheme 2A patterns of overland flow in the study area, while Figure 2.10
shows the impact that Scheme 2A will have on flooding behaviour.
 The key findings as they relate to post-Scheme 1C conditions are as follows:

o

Council to obtain an easement along the 50 m reach of pipe through No. 50 Quartz Street.

o

Removes flooding in Nos. 44 and 48 Quartz Street and Nos. 41 and 43 Bywong Street.

o

An earth bund along the eastern side of Quartz Street to direct overland flow toward the inlet of the aforementioned
drainage line.

o

o

A new inlet structure at the northern end of the channel that is located on the eastern side of No. 15 Victoria Street.

Reduces the peak flow along the Central Flow Path between Bywong Street and Camp Street to
0.5 m 3/s. This has the effect of lowering depths of overland flow in existing residential
development that is located between Bywong Street and Camp Street by up to 220 mm.

 Figure 2.11 shows a longitudinal section along the alignment of the proposed drainage line. The
maximum depth of the pipe is approximately 3.8 m in Quartz Street.
 Scheme 2B comprises the following key features (refer Figures 2.9 for location):
o

Scheme 2B

New 445 m long reach of 1 off 900 mm RCP between Quartz Street and McLaughlins Tributary No. 2 at the western
end of Victoria Street.

o

An earth bund along the eastern side of Quartz Street to direct overland flow toward the inlet of the aforementioned
drainage line.

o

A new inlet structure at the northern end of the channel that is located on the eastern side of No. 15 Victoria Street.

 The patterns of overland flow and impact of Scheme 2B will be the same as those for Scheme 2A
(refer Figure 2.9).
 Figure 2.12 shows a longitudinal section along the alignment of the proposed drainage line. The
maximum depth of the pipe is approximately 3.8 m in Quartz Street.

 Scheme 2B does not require the purchase on an easement through private property as the pipe is located entirely in the
road reserve.
1.

The assessment of flood mitigation schemes has been undertaken for the 1% AEP 60 minute duration storm which based on the fin dings of the Sutton Flood Study (WMAwater, 2016) is be critical for maximising flood levels along the Central
Flow Path.

SSNUSCDR_V1_Report_[Rev 1.2].docx
March 2020 Rev. 1.2

Page 6

Lyall & Associates

Sutton Stormwater Network Upgrade Scheme
Concept Design Report

DETAILS OF STORMWATER NETWORK UPGRADE SCHEME
3.1

Description of Stormwater Network Upgrade Scheme

Figure 3.1 (2 sheets) shows the general layout of the Stormwater Network Upgrade Scheme,
while Figure 3.2 shows a long section of the main diversion line (denoted “Drainage Line A”), as
well as a long section of a minor side line (denoted “Drainage Line B”). The key features of the
Stormwater Network Upgrade Scheme as detailed in the concept design are as follows:


A maximum 2 m high earth embankment which extends across the Central Flow Path in
the Quartz Street road reserve, a long section along and a typical section of which is
shown on Figure 3.3. The earth embankment would be located on the western side of
the existing access road and not impact on existing tree(s) that are present within the
road reserve.



A 3 m wide bywash spillway that has been incorporated into the design of the earth
embankment at its northern end as shown on Figure 3.1, sheet 2. The elevation and
width of the bywash spillway relative to the proposed earth embankment is shown on
Figure 3.3.



A drop inlet pit (Pit A1) located in a depressed rock rip rap lined area which would be
excavated on the eastern (upslope) side of the aforementioned earth embankment. The
drop inlet pit would be fitted with a raised grate to reduce the potential for it to be blocked
by woody debris.



A 445 m length of new 900 mm diameter reinforced concrete pipe (RCP) (Drainage Line
A) which will run south beneath the unsealed section of Quartz Street where it would
then turn west and run along the northern side of Victoria Street to a location opposite
Williams Lane, where it would then cross to the southern side of Victoria Road. The new
pipe would continue to run in a westerly direction where it would outlet to McLaughlin
Tributary No. 2 at the western end of Victoria Street. Given that the depth of the trench
associated with Drainage Line A where it runs south along Quartz Street and west along
Victoria Street to Pit A6 would be a maximum of about 5 m, it would likely be necessary
to utilise specialised shoring techniques, such as shoring boxes , in order to safely
excavate and lay the new 900 RCP.
Drainage Line A will incorporate the aforementioned drop inlet pit (Pit A1), 1 1
inspection/junction pits (Pits A2, A3, A4, A5, A6, A7, A8, A9, A10, A11 and A12) and an
outlet headwall arrangement incorporating scour protection measures in the form of
dumped rock rip rap (A13).

3.2



Connection of the existing 375 mm diameter pipe which crosses Quartz Street
immediately to the north of its intersection with Victoria Street to Drainage Line A at
Pit A5.



Removal of the existing 375 mm diameter pipe which presently crosses Bywong Street
immediately north of its intersection with Victoria Street and the provision of a new
450 RCP (Drainage Line B) which would connect to Drainage Line A at Pit A7.

Impact of Stormwater Network Upgrade Scheme on Flood Behaviour

Details of the Stormwater Network Upgrade Scheme as set out above and shown on Figures 3.1
and 3.2 were input to the TUFLOW model which was used to undertake the aforementioned
feasibility study. Figures 3.4 to 3.10 show the impact that the implementation of the Stormwater
Network Upgrade Scheme would have flood behaviour for design storms with AEPs of 20, 10, 5,
2, 1 and 0.5%, as well as the Probable Maximum Flood (PMF).
SSNUSCDR_V1_Report_[Rev 1.2].docx
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The key finding of the updated flood modelling is that the installation of the new 900 RCP in
combination with the earth embankment in Quartz Street will intercept overland flow conveyed
along the Central Flow Path for all storm events up to 0.5% AEP in intensity, with only minor
increases in peak flood levels shown to occur in the immediate vicinity of the outlet headwall
(Pit A13).
3.3

Economic Assessment of Stormwater Network Upgrade Scheme

It is estimated that it would cost approximately $1.35M to construct the Stormwater Network
Upgrade Scheme, while an assessment undertaken as part of the present study found that the
present worth value of flood damages saved by its implementation up to the PMF is about
$69,000. Based on these values, the benefit cost ratio of the Stormwater Network Upgrade
Scheme is about 0.05.
Appendix C of this report contains a series of tables which provide a detailed breakdown of the
capital cost estimate of the proposed works.
It is noted that the computed benefit cost ratio of 0.05 is significantly less than the value of 0.8
that was derived for the FRMS Detention Basin Scheme as part of WMAwater, 2016. The
reduction in the benefit cost ratio is due to the more detailed assessme nt that has been
undertaken as part of the concept design process, both in terms of the definition of flood
behaviour under pre- and post-scheme conditions, as well as the quantities/costs that have been
computed for the proposed works.
While the Stormwater Network Upgrade Scheme cannot be justified on economic grounds (i.e.
because its benefit cost ratio is less than 1), it still achieves the flood risk management objectives
of the Plan. As such, dependant on Local Government Area priorities, Council may choose to
proceed to the next phase of the design development process and seek grant funding from the
NSW Government for the preparation of the detailed design and construction of the Stormwater
Network Upgrade Scheme at Sutton.
3.4

Potential Impacts of Future Climate Change

Future climate change has the potential to increase rainfall intensities and thereby reduce the
effectiveness of flood mitigation measures which have been designed for current climatic
conditions. Based on data presented in the latest edition of Australian Rainfall and Runoff
(Geoscience Australia, 2019), rainfall intensities at Sutton could be increased by between 8 and
14% by the year 2070 (i.e. over the next 50 years).
By inspection of the intensity-frequency-duration data contained within the hydrologic (DRAINS)
model that was relied upon for preparing WMAwater, 2016, the design rainfall intensities for a
0.5% AEP storm event are about 13% higher than those for a 1% AEP storm event under current
climatic conditions.
Based on the findings of the updated flood modelling (refer Section 3.2 for details), a peak flow
of about 0.34 m 3/s would surcharge the inlet of the new 900 RCP and discharge in a westerly
direction along the line of the Central Flow Path should the intensity of 1% AEP rainfalls be
increased by 13% as a result of future climate change. While this peak flow is significantly less
than the peak flow of 1.25 m 3/s that is presently conveyed in Central Flow Path at this location
during a 1% AEP event, minor flooding would arise in several properties that are l ocated along its
length.
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3.5

Potential Maintenance and Operational Issues

The most significant issue affecting the maintenance and operation of the Stormwater Network
Upgrade Scheme is the potential for woody debris to accumulate at the inlet of the new 900 RCP
and for sediment to build up in its invert between Pits A1 and A6 where its grade is only 0.5%.
In order to reduce the likelihood that the system experiences a partial blockage during a storm
event a raised grate arrangement has been fitted to the drop inlet pit arrangement, while
inspection pits have been provided at no greater than 60 m centres to allow for ease of inspection
and maintenance of the 900 RCP.
Regular inspections of the drop inlet pit arrangement should be carried out by Council as there is
the potential for woody debris to accumulate on and around the raised grate arrangement during
consecutive storm events, thereby resulting in a reduction in inlet capacity over time.
Obviously the benefits of the Stormwater Network Upgrade Scheme would reduce the greater the
degree of blockage, with the worst case scenario being that flood behaviour similar to that which
is presently experienced along the Central Flow Path for a storm of a given AEP.
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Sutton Stormwater Network Upgrade Scheme
Concept Design Report

REFERENCES
Rawlinsons, 2017. “Australian Construction Handbook”
WMAwater, 2016. “Sutton Floodplain Risk Management Study and Plan”
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APPENDIX A
EXTRACT FROM WMAwater, 2016
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APPENDIX B
COPY OF COMMUNITY NEWSLETTER

SUTTON FLOOD MITIGATION WORKS
Yass Valley Council recently engaged consultants to prepare a concept design of flood mitigation works for
Sutton that would reduce the impact of flooding on existing development within the village. This
document highlights the flood mitigation works, sets out the extent of the proposed works and provides a
mechanism for community comment. We invite you to comment o n the proposed works by contacting
Council’s consultants at Lyall & Associates via P: (02) 9929 4466
E: tom@lyallandassociates.com.au

The Sutton Floodplain Risk Management Plan included recommendations to undertake the design of a
flood detention basin that would reduce the impact of flooding on existing development that is located
along what has been called the Central Flow Path (Sutton Detention Basin Scheme).
A flood detention basin is primarily an earth embankment type structure that captures and temporarily stores
stormwater runoff prior to its controlled release via an outlet pipe to the downstream drainage system. The
resulting reduction in flow has the effect of reducing depths of overland flow and the removal of flooding in
some areas. As flood detention basins only temporarily store stormwater, the area upstream of the earth
embankment generally remains dry in the absence of heavy rainfall.

SUTTON DETENTION BASIN SCHEME:

Figure 1 – Layout of the Sutton Detention Basin Scheme

Figure 1 above shows the layout of the Sutton Detention Basin Scheme, while Figure 2 below shows the impact
that its implementation will have on the depth and extent of overland flow along the Central Flow Path.

Figure 2 – Impact of Sutton Detention Basin Scheme – 1 in 100 year Storm Event

SUTTON FLOOD MITIGATION WORKS
SUTTON STORMWATER NETWORK UPGRADE SCHEME:
As a part of the design and independent to the recommendations provided within the Sutton
Floodplain Risk Management Plan an additional flood mitigation measure has been assessed which
would also reduce the impact of flooding on existing development that is located along the Central
Flow Path (Sutton Stormwater Network Upgrade Scheme).

Figure 3 – Layout of the Sutton Stormwater Network Upgrade Scheme

Figure 3 above shows the layout of the Sutton Stormwater Network Upgrade Scheme, while Figure 4
below shows the impact that its implementation will have on the depth and extent of overland flow along
the Central Flow Path.

Figure 4 – Impact of Sutton Stormwater Network Upgrade Scheme – 1 in 100 year Storm Event

Following a review of the advantages and disadvantages of the two schemes, Council has made the
decision to proceed to the detailed design of the Sutton Stormwater Network Upgrade Scheme as
opposed to the Sutton Detention Basin Scheme.

APPENDIX C
COST ESTIMATE TABLES

TABLE C1
SUMMARY OF ESTIMATED CONSTRUCTION COSTS
Table No.

Related Works

Estimated Costs

2

General Items

$110,249

3

Site Preparation

$369,537

4

Stormwater Pipeline Works

$334,015

5

Embankment Works

6

Road Reinstatement Works

$13,193
$52,540
SUB-TOTAL

$879,534

30% Contingency for Un-estimated Costs

$263,860

SUB-TOTAL

$1,143,394

15% Survey, Investigation and Design

$171,509

TOTAL ESTIMATED COST (Excluding GST)

$1,314,903

Regional Adjustment Factor

103

TOTAL ESTIMATED COST (Excluding GST) Regionally Adjusted

$1,354,350

TABLE C2
GENERAL ITEMS

Item

Description

Quantity

Unit

Rate

Amount

1

Establishment (including insurance of works, liaison with public
utility authorities, provision of contractor's offices and services)

1

Item

$15,000

$19,141

2

Traffic Control, including appropriate signage in Stoneridge St,
Edwards St and Nasmyth St

1

Item

$10,000

$10,000

3

Site Establishment and Set out works by registered surveyor

1

Item

$5,000

$5,000

4

Supply and install temporary fencing as directed by the
Superintendent

916

l.m

$14

$12,824

5

Geotechnical Investigation and potholing to identify services

1

Item

$10,000

$10,000

6

Provide and erect safety and information signs adjacent to culvert
excavation, at locations specified by Superintendent (Prov. Item)

4

No.

$250

$1,276

7

Provision and operation of dewatering equipment over duration of
works programme

832

m2

$57

$47,008

8

Erosion and Sediment Control during construction

1

Item

$5,000

$5,000

SUB-TOTAL ITEMS

$110,249

TABLE C3
SITE PREPARATION

Item

Description

Quantity

Unit

Rate

Amount

1

Demolish and remove pavement along extent of works

540

m2

$3.35

$1,809

2

Install then remove following completion of works temporary trench
shoring <2m deep to facilitate construction of culvert works

1726

m2

$29.50

$50,917

3

Install then remove following completion of works temporary trench
shoring >= 2m deep to facilitate construction of culvert works

991

m2

$100.00

$99,100

4

Excavate in O.T.R. and continue trenching to finished levels and
backfill

2692

m3

$68.00

$183,056

5

Remove and replace existing signs along alignment of pipe
upgrade

4

Item

$400.00

$1,600

6

Demolish existing headwalls

3

No.

$500.00

$1,500

7

Transport excess material up to 10 km from the site

3

$22.75

$28,856

8

Remove existing trees

$2,500.00

$2,699

SUB-TOTAL ITEMS

$369,537

994

m

1

Item

TABLE C4
STORMWATER PIPELINE WORKS

Item

Description

Quantity

Unit

Rate

Amount

1

Supply, lay and joint new 450 RRJ RCP CL3

3

l.m

$

225.00

$675

2

Supply, lay and joint new 900 RRJ RCP CL3

450

l.m

$

570.00

$256,500

3

Installation of Humes precast outlet headwall

1

item

$

1,500.00

$1,500

4

Scour protection at inlet pit (230 mm thick riprap protection)

4

item

$

120.00

$480

5

Scour protection at outlet headwall (230 mm thick riprap
protection)

1

item

$

120.00

$120

6

Cast in-situ inlet pit (Pit A1) with raised grated inlet

1

item

$

6,000.00

$6,000

7

Pre-cast junction/inlet pit (depth < 2m)

9

item

$

3,000.00

$27,000

8

Pre-cast junction/inlet pit (depth > 2m)

3

item

$

6,000.00

$18,000

9

Dispose of excess fill material

1187

m3

$

20.00

$23,740

SUB-TOTAL ITEMS

$334,015

TABLE C5
EMBANKMENT WORKS

Item

Description

Quantity

Unit

Rate

Amount

1

Strip topsoil (150mm) over basin footprint

62

m3

$

8.70

$542

2

Excavate cut area

30

m3

$

20.00

$600

3

Excavate additional earthworks for cut off trench

60

m3

$

40.00

$2,400

4

Proof roll basin foundation and cutoff trench

414

m2

$

5.00

$2,070

5

Place and compact embankment fill

40

m

3

$

100.00

$4,000

6

Place topsoil over basin surface, grass seed and rehabilitate

414

m2

$

8.65

$3,581

SUB-TOTAL ITEMS

$13,193

TABLE C6
ROAD REINSTATEMENT WORKS

Item

1
2
3
4
5
6
7
8

Description

Supply and place 350 thick layer of DGS40 or crushed sandstone
as part of Flexible Pavement Layer
Supply and place 150 thick layer of DGB20 or crushed sandstone
as part of Flexible Pavement Layer
Supply and place hot bituminous flush seal as part of Flexible
Pavement Layer
Supply and place 30 thick AC10 asphalt overlay as part of Flexible
Pavement Layer
Reinstate footpaths in vicnity on intersection of Victoria Street and
Quartz Street
Topsoil disturbed areas with 150 thick approved loam and grass
seed
Replace street sign at intersection of Victoria Street and Bywong
Street
Replace School Zone sign on Victoria Street

Quantity

Unit

Rate

Amount

540

m2

$30.00

$20,672

540

m2

$16.50

$11,370

540

m2

$7.50

$4,050

540

m2

$18.50

$12,748

5

l.m

$73.60

$368

280

m2

$8.65

$2,422

1

No.

$400.00

$400

1

No.

$510.00

$510

SUB-TOTAL ITEMS

$52,540

