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1.0 Introduction
Allen Price and Scarratts (APS) has been engaged by the Manildra Group to prepare an Integrated

Water Cycle Management Strategy for a modification to the Shoalhaven Starches Expansion Project
Approval for a Temporary Emergency Grain Storage.

The Temporary Emergency Grain Storage (TEGS) is within the existing Shoalhaven Starches’
Environmental Farm Bolong, being on Lot 2 in DP 833181.

The provisions of Table 5 in section 6.1 of Chapter G2 of DCP2014 define this proposal as a large scale
development.

This report references the following Shoalhaven City Council’'s (SCC) standards and technical advice:
e D5 Engineering Standards document and DCP2014

e G2 of DCP2014

e  Supporting document Sustainable Stormwater Technical Guidelines.
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The site for the proposed TEGS is within the Shoalhaven Starches Environmental Farm in Bolong Road,

2.0 Site & Locality
Bomaderry. Access to the site is available from Hannigans Lane via the existing internal access roads.

The site is zoned part RU1 (Primary Production) and part RU2 (Rural Landscape) under the Shoalhaven

Local Environment Plan 2014 (SLEP 2014).

The site location is presented in Figure 2.1.
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Figure 2.1
Locality Plan

(source: SIX Maps)

Flood advice issued by Shoalhaven City Council (ref 28112E dated 23 Sep 2015) nominates flood

levels in the vicinity of the site as follows:
1% AEP flood level at RL 5.7 (2050) to RL5.8 (2100)

e 5% AEP flood level at RL4.8 (2050-2100)
10% AEP flood level at RL 3.4 (2050) to RL3.5 (2100)

)
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2.1 Proposed Development

The proposal is for a Temporary Emergency Grain Storage Bunker and ancillary works which are within
the Shoalhaven Starches’ Environmental Farm in Bolong Road Bomaderry.

The works associated with the proposed Temporary Emergency Grain Storage Bunker are wholly within
the existing Shoalhaven Starches’ Environmental Farm and are not less than 400m from Hannigans Ln
and not less than 700m from Bolong Rd.

The works are outlined in the Manildra Group plans MN7734 -101 to 103 and involve the following
components:

2.1 Access Road Works
Earthworks to raise the elevation of part of the existing access road to not less than RL 5.4 AHD to
meet the Grain Bunker Platform and service road.

2.2 Grain Bunker Platform and Service Road
Earthworks to create a service road and grain bunker platform to finished level at RL 5.4 AHD.

2.3 Construction of Grain Storage Bunker
Installation of waterproof liner, installation of prefabricated bunker edge components and storage
area for waterproof covers.

2.4 Commissioning of Mobile Bunker Auger

3.0 Stormwater Quality

3.1 Construction Activity

The construction area of the access road, grain bunker platform and the service road is approximately
17,992 m?,

Construction activity has the potential to generate sediment laden runoff in the event of a prolonged
rainfall event. Short term, temporary stormwater quality impacts affecting the immediate works ares are
likley during the during the construction phase.

Given the flat topography of the adjacent land and the remotness of public roads, it is highly unlikley
that sediment laden runoff will leave the site. Conventional sediment and erosion controls in close
proximity the earthworks will be effective to mitigate the potential for sediment laden runoff.

Conventional sediment and erosion control measures which are applicable to this site include the

following:

a. Staged earthworks operations in order to minimise the extent of disturbed soil at any one time. It is
recommended bulk earthworks be executed in four stages such that the existing access road acts
as a stable site entry for the duration of the work.
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Installation of sediment fence in close proximity to the perimeter of the works. Given the relatively
flat topography to the west, north and east of the works area (elevation at approx RL 2.0), and the
existing dam to the south of the works area, the installation of a perimeter sediment fence will
effectively isolate the site and retain sediment laden runoff.

The sediment fence can be installed as a perimeter fence around the entire works area or as a
perimeter fence around each stage.

Progressive stabilisation of batters. Batters should be topsoiled and stabilised with a fast
germinating cover crop as each earthworks stage is completed and prior to progressing to the next
stage.

Dust suppression. Notwithstanding the site is more than 1.1 Km from the Bomaderry residential

area, dust nuisance should be managed by:

e employing water carts or a sprinkler system to apply water (potable or treated recycled water)
to prevent dust becoming problematic.

e ceasing earthworks operations in the event weather conditions prevent dust suppression

e covering or stabilising temporary stockpiles

3.2 Operational Activity
Operational activity is unlikley to generate any stormwater quality impacts.

The stored grain will be protected by waterproof covers and any runoff generated can be directed onto
the surrounding flood plain by way of stabilised table drains. Runoff generated during operational
activity is unlikley to contain stormwater pollutants.

A concept Soil and Water Management Plan (SWMP) has been prepared to mitigate stormwater
quality impacts during the construction phase. The concept SWMP is presented in Appendix A.
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.0 Stormwater Quantity Modelling

Calculations have been prepared by a qualified practicing engineer using DRAINS version 2022.012
and Australian Rainfall & Runoff 2016 Data.

Peak discharge from the site has been assessed for pre-development conditions and post-development
conditions.

Lot 2 in DP833181 has a total area of 34.05 Ha.

The existing impervious fraction of Lot 2 is 0.9% to which the existing access road contibutes the
impervious area.

When fully operational, the access road, service road and grain bunker will have an area of 17,992 m2.
The access road and service road are assumed to be 80% impervious and the grain bunker (when
covered) is assumed to be 100% impervious. When the grain bunker is operational, the imperviious
fraction of Lot 2 will be 4.3%.

The DRAINS model is presented on drawing 130150-106.

Table 4.1 presents a comparison of the pre-development peak runoff and post development peak runoff
for Lot 2.
Table 4.1
Comparison of Pre-Development vs Post Development Discharge
Lot 2 in DP833181

Case 1% AEP % 20% AEP %
(m3/s) Increase (m3/s) Increase
Pre Development 9.71 3.25
Post Development 9.75 0.31 3.33 2.15

Figure 4.1 below indicates the scope and size of the Manildra Group landholding adjcent to the site.
The area of the Manildra Group landholding is approximately 876 Ha. The incremental increase in
impervious area relative to the Manildra landholding is 0.05%.

Runoff from the grain bunker site and associated service roads will discharge onto the existing flood
plain. The flat topography of the flood plain, which falls to the North together the scope and size of the
Manildra Group landholding will prevent the small increasein runoff from concentrating onto adjacent
properties.
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5.0 DCP2014 Compliance Tables

G
FAY)

Bolong Road & Hannigans Lane, Bomaderry

The following table is prepared to demonstrate compliance with DCP2014 Chapter G2 — Sustainable Stormwater

Management.

DCP2014 Chapter G2 - Sustainable Stormwater Management — 5 Controls

5.1 Stormwater

5.1.1 Minor and Major Systems Design

Acceptable Solutions

Compliance

A11

Runoff from impervious areas must not be
concentrated or directed onto neighbouring
properties

The increase in discharge on Lot 2 from a 1% AEP design storm is 0.31%.
The increase in discharge on Lot 2 from a 20% AEP design storm is
2.15%.

The size of the Manildra landholding together with the topography of the
flood plain will attenuate the small increase in runoff and will prevent
concentration of runoff onto adjacent property

Complies

A1.2

For residential and rural residential areas, the
drainage must be designed to cater for a 5
year ARl event.

Not applicable for industrial development.

A1.3

For mixed residential/commercial and
industrial development, the drainage must be
designed to cater for a 10 year ARI event.

Runoff from the development site will be managed by way of table
drains or via overland flow.

Table drains can be designed to cater for a 10 year ARI design storm.
No additional stormwater infrastructure is proposed.

Complies

A14

Kerb and gutters are required if soil
permeability is not sufficient to allow natural
infiltration of stormwater runoff without
causing adverse impacts onsite or to
neighbouring properties.

Runoff drains onto to the existing flood plain and will therefore follow
existing flow routes.

The flood plain topography and scope of the Manildra landholdings (refer
Fig 4.1) will prevent the concentration of runoff onto adjacent property.

Runoff will remain on Manildra property.

Complies.

A15

Runoff from roof gutters and downpipes can
be directed to an existing or proposed
stormwater system, when it can be proved
that the systems design capacity is not
exceeded.

No buildings nor roof gutters are proposed.

Not applicable
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A1.6

Where onsite infiltration/absorption s
proposed for stormwater disposal, supporting
geotechnical reports are submitted with a
development application to assess the
suitability of the proposal

No specific infiltration measures proposed.

Not Applicable

No stormwater structures are proposed other than table drains.

A1.7

Stormwater inlet structures must be d g&gngd Runoff will be discharged onto the existing flood plain.

with a blockage factor provision in

accordance with the latest version of Blocking factors are Not Applicable

Australian  Rainfall and Runoff (ARR)

guidelines

A18 No major system stormwater drainage structures are proposed.

Major system drainage must be designed for
a 1:100 year ARl event

Runoff will be discharged onto the existing flood plain.

Not Applicable

A19

Trunk stormwater systems, which include
open channels, large conduits and overland
flow paths are designed for storms up to 100
year ARl event.

No trunk drainage structures are proposed.
Runoff will be discharged onto the existing flood plain.

Not Applicable

A1.10
The following overland flow paths shall be
utilised as Major system flow routes;

eRoadways including footpath;
¢ Pathways; and
e Parkland or open space.

Runoff from the site will discharge onto the existing flood plain.

The flood plain will provide overland flow routes in the event of riverine
flooding.

Not applicable

A1.11

Flow paths must be designed to ensure a
velocity depth product of less than 0.3m? /s for
a 100 year ARI storm event.

Runoff from the access road will discharge into table drain and then
onto the existing flood plain.

Max v*d in the access road table drain for 1% AEP discharged is 0.23
m?/s

Complies

A1.12

The continuity of the overland flow paths must
not be obstructed by fences, walls, footpaths
and the like.

The proposed works will not impede overland flow through or onto the
existing flood plain.

Complies

5.1.2 Disposal of Stormwater from Development sites
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A2.1
Roof water collection and disposal.

No roofed structures are proposed.

Not applicable

A2.2
Surface water from paved areas.

The existing access road and service road will be partially permeable.
When covered the grain bunker will be 100% impervious.

Runoff will be discharged to the flood plain by overland flow for the
service road and via table drain for the access road.

Complies

A2.3
Rainwater harvesting.

The grain bunker does not provide opportunity for rainwater harvesting.

Not applicable

5.1.3 Climate Change Controls

A3.1

Climate change impacts, such as changes to
rainfall intensity, shall be considered in
system design as per relevant policies
and/or Australian Rainfall & Runoff (ARR)
Guidelines.

The grain storage bunker does not require the installation of stormwater
infrastructure. Climate impacts will not affect the stormwater design
parameters at this site.

Complies

A4

Where relevant major and minor system
design must consider the impact of sea level
rise.

The FSL of the grain bunker is RL 5.40 which is above the 2% AEP
flood level of RL 5.3 m (existing and 2100) reported in the SCC flood
certificate dated 23 Sep 2015

No habitable buildings are proposed.

Sea level rise and climate change will not adversely increase the impact
flood impact on the site.

Complies

5.1.4 Onsite Stormwater Detention (OSD)

A5.1

OSD is to be sized to match pre-
development peak flow rates for the 5, 20
and 100 year ARl rain events for the site

The small incremental increase in runoff on Lot 2 in DP 833181 will be
dissipated by the existing flood plain. No OSD is proposed

Not applicable

A5.2

For development other than subdivision, pre
and post-development peak flow calculations
must be based on the impervious
percentages (as outlined below) or the actual
impervious surface area (whichever is
greater) as detailed on development plans.

Actual impervious fractions have been used in the runoff calculations as
follows:

Access road / service road: 80%

Grain bunker cover: 100%

Grassed batter: 0%

Farmland: 0%
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A5.3

For subdivisions, pre and post-development
peak flow calculations must be based on the
impervious percentages as outlined below.
Area impervious:

¢ Open Space — 25%

e Low and Med density residential - 80%

e Industrial areas — 80%

e Commercial areas — 90%

o Half width road reserve — 95%

Will not generate any additional runoff.

Not applicable

A54

OSD design must consider downstream
boundary conditions for the 100 year AR
level of the receiving water.

No OSD proposed

Not applicable for this development

A55
Detention storage must be located at a level
above the 5 year ARI flood level

No OSD proposed

Not applicable for this development

A5.6

If OSD is provided in landscaped areas, the
desirable maximum depth of ponding under
design conditions is 300mm.

No OSD proposed

Not applicable for this development

A5.7

Despite A5.6 the desirable maximum depth
of ponding can be increased to 1200mm
provided that site slopes of the basin are
=1.6, or the provided storage is fenced off.

No OSD proposed

Not applicable for this development

A5.8
For subdivisions OSD shall be:
e Designed at the subdivision stage
e Constructed at the individual dwelling
stage where OSD is proposed on each
lot
e Constructed at the subdivision stage
where OSD is proposed to be provided
through dedicated detention storage

No OSD proposed

Not applicable for this development

A5.9

50% of any retention volume can contribute
towards the OSD volume required for the
development, provided the systems are
interconnected.

No OSD proposed

Not applicable for this development

5.2 Stormwater Quality and Waterway Protection

5.2.1 Erosion and Sediment Control
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AB.1

Where vegetation exists on the site, buffer
zones of vegetation shall be retained along
the boundaries of the site where practicable,
particularly those adjacent to creeks and
street gutters

The grain bunker is on cleared agricultural land, remote from
watercourses and will not require clearing of trees.

Complies

AB.2

Sediment and erosion control measures
shall not adversely impact on stormwater
management measures of the site or any
existing public drainage structures of
systems

Soil and water management measures are wholly contained within the
site

Complies.

A detailed soil and water management plan can be developed in
conjunction with detailed design of the works.

5.2.2 Stormwater Retention and re-use

A7.1

The volume of retention storage provided is to
be equal to or greater than:

[storage depth*] X [increase in impervious
surfaces compared to pre-development] *as
outlined below (refer to Sustainable
Stormwater Technical Guidelines for further
details).

* Alterations, additions, auxiliary structures &
second storey additions (10mm)

* Single dwelling & dual occupancy (10mm)

* Medium Density (9mm)

* High Density (8mm)

* Industrial (6mm)

The proposed development will not generate any significant additional
runoff.

Runoff will discharge onto the existing flood plan and will not discharge
into public stormwater infrastructure.

Not applicable

A8.1

Residential development shall install
rainwater tanks to meet a portion of supply
such as outdoor use, toilets, laundry

Not applicable for this development

A8.2

Any overflow from rainwater tanks shall be
directed into an existing stormwater system
where possible, alternatively the overflow will
be managed so that it does not cause
nuisance to neighbouring properties

Not applicable.

Rainwater tanks not proposed

5.2.3 Small/medium scale development — Not Applicable (Assessed as Large scale development)
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5.2.4 Large Scale Development

A10.1
For development within Sydney’s drinking

water supply catchments, a neutral or
beneficial effect must be demonstrated in
accordance with the State Environmental
Planning Policy (Sydney Drinking Water
Catchment) 2011.

Not applicable

Development is not within Sydney Water’s drinking water supply
catchments.

A10.2

For development outside Sydney’s drinking
water supply catchments, pollutant load
reduction must be a minimum reduction of the
load of the post development average annual
load of pollutants in accordance with Table 3
and the following as relevant:

o For greenfield sites or sites draining to a
natural stream of 3rd order or lower, the 1.5
year ARI predevelopment peak discharge
must be maintained.

e For development discharging to a natural
stream, the post development duration of
stream forming flows must be no greater
than a stream erosion index of 2

o For development discharging to a tidal area
or natural watercourse, outlets must be
designed to limit erosion and sedimentation
at the discharge point

o For development discharging to St Georges
Basin, Swan Lake, Lake Conjola, Burrill
Lake, Lake Tabourie, Willinga Lake and
Wollumboola Lake a higher Total
Phosphorus reduction target of 65% must
be achieved

o For a development discharging into an area
of significant biodiversity value, the post
development residual pollutant
concentrations must not exceed the
ecological trigger values listed in the A & NZ
guidelines for fresh and Marine Water
Quality

The development discharges onto the flood plain and does not discharge
directly into a 31 order stream

Not applicable

The development discharges onto the flood plain and does not discharge
directly into a natural watercourse

Not applicable
The development discharges onto the flood plain and does not discharge
into a tidal area or natural watercourse

Not applicable

The site does not drain these areas

Not applicable,

The site does not drain to an area of significant biodiversity

Not applicable,
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¢ Un coated metal roofs, facades and/or
downpipes are not supported

Uncoated metal roofs, facades or downpipes are not proposed

Complies

5.2.5 Design and Maintenance of Stormwater Treatment Measures

A11.1

Where practicable, trunk drainage is to be
provided as a natural vegetated stable
channel; and

Trunk drainage not required

Not applicable

A11.2

Where practical due to adequate catchment
area, constructed wetlands are preferred over
the use of bio-retention basins and water
quality ponds. The preference between a
water quality pond and bioretention device
will depend on site specific constraints

No increase in runoff with discharge to existing managed area.
Not applicable

Operational activity will not require permanent stormwater quality
measures

Short term construction impacts can be mitigated by soil and water
management plan.

Not applicable

A11.3

An Operation and Maintenance Plan is
submitted to Council for all stormwater
treatment measures proposed, whether
remain in private ownership or to be handed
over to Council; and

Not applicable

A114

System design allows for maintenance (i.e.
access and room to operate safely) at all
times; and

Not applicable

A11.5

Stormwater treatment measures must not be
connected until the majority of catchment
infrastructure is completed and landforms
stabilised with impervious or fully established
grassed surfaces. Bioretention devices and
constructed wetlands must be established
offine from inflows until they are fully
established

Not applicable

A11.6

Where the development is staged, sacrificial
zones must be included in the design of the
stormwater treatment measures. Sacrificial
zones are to be rectified upon completion of
development at the developer’s cost; and

Not applicable
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A11.7

Structural stormwater treatment measures
must be able to bypass flows in excess of the
design discharge with negligible afflux
resulting from over topping or blockage of the
device; and

Not applicable

A11.8
Trash racks are generally preferred over
proprietary GPT's by Council

Not applicable

A11.9

In the event of a stormwater discharge,
structure stormwater treatment measures
must not allow the release of any previously
trapped material.

Not applicable

A11.10

Stormwater treatment measures must
consider mosquito control in their design.
Designs should consider:

e Permanent water ponding;

o Water depth;

e Exposure to sunlight and wind; and

e Proximity to residential development

Not applicable

A11.11

Al filter media used in bioretention
stormwater treatment measures must meet
the current specifications of the Guidelines for
filter media in adoption guidelines for
biofiltration systems or a demonstrated
equivalent, verified by a soil laboratory
registered by the National Association of
Testing Authorities; and

Not applicable

A11.12

Design of stormwater treatment measures is
in accordance with Sustainable Stormwater
Technical Guidelines.

Not applicable

A11.13

Development adjacent to a watercourse or
stormwater drain addresses environmental
impact upon the water body.

Soil and water management measures implemented during construction
will address the short term impacts.

Complies

A11.14

Constructed wetlands and bioretention basins
must be located in a treatment train approach
immediately downstream of a sediment
basin/forebay.

Not applicable
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A11.15

Bioretention devices must be designed in
accordance with the latest version of the
Adoption Guidelines for stormwater systems | Not applicable
(CRC for water sensitive cities) and Facility
for advancing water biofiltration (FAWB)
Guidelines

5.3 Waterfront Land

5.3.1 Development on Waterfront land

A121

The minimum width of the core riparian zone
is in accordance with Table 4 or as specified
by the Water Management Act 2000

Not applicable.

A12.2

The core riparian zone must be maintained or
restored or rehabilitated using appropriate
local species with a range of canopy,
understorey and ground cover species to
enable a healthy and diverse ecosystem

Not applicable

A12.3 Not applicable.
Topsoil shall be reused from the development
site where it contains known or potential | Topsoil does not have the potential for seedbank of native or useful
seedbank on the development site exotic species.

A12.4

Transport infrastructure and services (ie
sewer, electricity, gas and communications)
shall be located outside the core riparian zone

The proposed works are remote from a riparian zone.

Not applicable

A12.5

Despite A12.4, where services must traverse
the core riparian zone, the development
application must demonstrate that there will
be minimal impact on the function and
integrity of the core riparian zone

The proposed works are remote from a riparian zone.

Not applicable

A12.6

Pathways, cycleways and  pervious

recreational area shall be located outside

core riparian zone unless all of the following
is satisfied:

o An opportunity exists for the community to
connect with and explore the watercourse
in a strategic location

e There will be minimal impact on the
riparian function

e The integrity of the riparian land is
maintained

The proposed works are remote from a riparian zone.

Not applicable
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A12.7

Bushfire asset protection zones shall be
located outside the core riparian zone or Not applicable
vegetated buffer and should be incorporated
into the development footprint

A12.8

Crossings of waterways or other activities
must have regard to the minimum structure
requirements for fish passage in accordance
with relevant NSW state government

Not applicable

guidelines

A12.9 The proposed works are remote from a riparian zone.
Works carried out on waterfront land comply

with the Water Management Act 2000 Not applicable

A12.10

Stormwater disposal over/across/through
public waterfront reserves should be avoided
to prevent erosion and need for remedial

: The proposed works are remote from waterfront land.
actions

Not applicable

5.3.2 Coastal areas —development discharging to coastal cliffs or coastal dunes. This Section Is Not Applicable
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6.0 Conclusion

)
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This report has assessed the stormwater quality and quantity impacts associated with the Temporary
Emergency Grain Storage Bunker against Chapter G2 of the SCC DCP.

Flooding impacts have been assessed by others (WMA Water ) and are not addressed by this report.

Potential short term stormwater quality impacts can be effectively mitigated by conventional Soil and
Water Management measures such that the performance objectives and criteria in Ch G2 are satisfied.

The size and scope of the Manildra landholdings will effectively attenuate the insignificant increase in
runoff from the development site such that the stormwater quantity performance objectives and criteria
in Ch G2 are generally satisfied.

The proposal is considered acceptable from a stormwater management perspective and is
recommended to be supported by Shoalhaven City Council.

Wal Mullg?/
BE, Grad Dip LGE, ME(Hons), MCP, MIE Aust, CPEng, NER

Allen, Price & Scarratts Pty Ltd
15 Nov 2022
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