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1 Introduction

The Sandhills reserve is located behind Clarkes beach at the parcel of land identified as Lot 383
DP728202 and Lot 457 DP 1087879 (‘the site’ herein). Byron Shire Council (BSC) seek to create a
wetland system within and around existing drainage features in the eastern portion of the site to
achieve a range of environmental objectives including, improving the site's environmental and
cultural values, mitigating flood impacts, stormwater treatment, integration with catchment water
cycle management objectives, provision of education and recreation opportunities and pedestrian
connectivity between key sites in and around the town centre.

The Sandhills site is currently undeveloped with the exception of a pedestrian track connecting
Cowper Street to Lawson Steet and underground services (sewer, stormwater and recycled water
main).

AWC have been engaged to prepare a detailed design for the wetland which considers additional
studies and information that have been undertaken since the development of the wetland concept
design (AWC, 2019). The detailed design drawings are provided in Appendix A.

1.1 Design aim and objectives

The aim of this project is to develop a detailed design for a constructed wetland at the site that
provides flood storage, improves water quality at the Clarkes beach outlet and enhances local
environmental and cultural values.

The objectives for the Sandhills wetland design are:

e Protect and enhance Aboriginal cultural values of the area

e Allow access to water and sewer infrastructure for maintenance and emergency purposes
e Showcase best practice water sensitive urban design

e Improve water quality at the stormwater outlet to Clarkes beach

e Maximise flood storage to mitigate flooding of the sports field and town centre

e Improve visual and environmental amenity of the site

e Ensure acid sulfate soils (actual and potential) are appropriately accounted for and managed
e Protect and enhance environmental values at the site
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2 Background

2.1 Background studies

A summary of the studies and monitoring used to inform this detailed design is provided in Table

2-1.

Table 2-1 Background studies

Study / Information

Description / Relevant findings

Authors

(BDAR]

The residual unavoidable impacts of the
proposed development were calculated using
the Biodiversity Assessment Method Credit
Calculator (BAM-C).

. A concept design for a constructed stormwater June
Concept Design . AWC
wetland system at the site was developed and, 2019
following consultation with Council and
Arakwal Aboriginal Lands Council, revised to
i include three t opti d f d
ReV|.sed Concept |nc'u e three layout options and a preferre AWC 2021
Design option chosen.
S ises th t design, th
Basis of Design >ummarises fhe concept design, e, . February
information used to prepare the detailed design | AWC
report . . 2022
and information gaps.
Contamination The 5|te- is c-on5|dered St-utable froma ENV
contamination perspective for the proposed ) July 2021
Assessment . . solutions
wetland development (i.e. recreational use).
Laboratory analysis of 6 boreholes within the
site indicated the presence of Actual Acid
Acid Sulfate Sulfate Soil (AASS) and Potential Acid Sulfate ENV August
Management Plan Soil ([PASS). The plan provides management solutions 2021
and treatment measures to be employed
during excavation at the site.
Outlines the measures taken to avoid, minimise
and mitigate impacts to the vegetation and
habitats present within the development site
Biodiversity during the design, construction and operation
Development of the development. Planit August
Assessment Report Consulting | 2022
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Key details of the design are illustrated in the Detailed Design Drawings (Appendix A) which include:

e Layout plan (showing wetland configuration)
e Longitudinal sections

e Cross sections

e Details of inlet and outlet structures

The title of all drawings included are provided in Table 3-1.

Table 3-1 Drawing number and title, Sandhills Wetland Detailed Design

Drawing No. Title

001 Cover Sheet & Locality Plan

002 Site context & Sheet Layout Plan

003 Site Cut & Fill Plan

101 Earthworks & Layout Plan 01

102 Earthworks & Layout Plan 02

103 Earthworks & Layout Plan 03

201 Earthworks - Sections Cell 1

202 Earthworks - Sections Cell 2

203 Earthworks - Sections Cell 3

301 Civil Details - Cell 1 inlet

302 Civil Details - Cell 1 outlets

303 Civil Details - Cell 2 outlets

304 Civil Details - Cell 3 outlet

305 Civil Details - Concrete

401 Civil and Landscaping Specifications
402 Civil and Landscaping Specifications
500 Landscape planting schedules

501 Landscape materials & planting plan 01
502 Landscape materials & planting plan 02
503 Landscape materials & planting plan 01
602 Landscape Sections

603 Landscape Sections
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Drawing No.  Title

701 Landscape Sections

702 Landscape Details - Seating Nodes
703 Landscape Details - Hardworks
704 Landscape Details - Softworks

801 Landscape Planting Specifications

3.1 Catchment and hydrology

Local stormwater and seasonal groundwater flows are to be conveyed through the three wetland
cells, designed specifically to improve the quality of water flowing through the system, before it is
discharged via the existing stormwater outlet to Clarkes Beach.

The total stormwater catchment discharging via the outfall at Clarkes Beach include approximately
37.6 hectares of urban and urban fringe areas. The proposed stormwater treatment wetland
consisting of 3 wetland cells or tiers will capture flows from two sub catchments to the north and
west of the site including flows from Lighthouse Road, and Massinger Street, with a total combined
area of 26.8 ha. The design flow rates utilised in the design are summarised below in Table 3-2. The
Design flow rate for the flows from the smallest catchment was determined using the rational
method and the flow rates for the larger catchment was established through DRAINS modelling
provided by Planit Consulting. (October 2021).

The wetland design approach considered the flows from the contributing catchments and the
constraint of the existing outlet feature at Cowper Street. No changes are proposed to the existing
outlet or inflows.

Table 3-2 Stormwater catchment sizes and design flowrates used in the design development for the Sandhills wetland.

10-year ARI flow rate

Catchment size (ha)

(m¥/s)
Cell W1 2.04 0.55 Rational method
Cell W2 24.77 3.39 DRAINs
Cell W3 - 3.94 W1 + W2 flows

3.2 System arrangement

The detailed design consists of three wetland cells (Cell W1, Cell W2 and Cell W3] with a combined
footprint of 1.2 ha. Cell W1 receives flows from Lawson St, Cell W2 receives flows from Massinger
Street and flows discharging from cell W1. Cell W3 receives flows discharging from cell W2.

Refer to Appendix A for the detailed design drawings.
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3.3 Wetland inlet and sedimentation zones

Inlet (or sedimentation) basins within wetland cells are typically included to provide flow buffering
and a dedicated place for the deposition and periodic removal of sediment (Water by Design, 2017).
These zones are typically sized to capture 90% of the 125 pm particles from the 1-ARI. Inlet ponds
can be problematic from a maintenance and aesthetic perspective. Gross pollutants such as bikes
and shopping trolleys are frequently dumped in sediment basind and as sediment accumulates, they
can become prone to infestation with weeds.

Sediment basins have not been provided within the Sandhills system to reduce maintenance
requirements and enhance aesthetics. The flow path from Massinger Street is conveyed via a
detention basin on Patterson Street. As the surrounding soils are sandy the majority of the sediment
is coarse, heavy and therefore likely to settle out within the detention basin and prior to the wetland.
Flows conveyed from the north will enter a vegetated swale prior to being conveyed to wetland cell
W1. Coarse sediments and gross pollutants will be deposited within the swale. The removal of
accumulated materials in the swale and inlet zones have been considered and are discussed further
in the Sandhills Wetland Operation and Maintenance Plan (AWC, 2022).

3.4 Wetland bathymetry

The wetland has been designed to support a range of wetland habitats and wetland vegetation
complexes. To achieve this varying water depths have been provided. Cell W1 is the deepest cell with
300mm of standing water during and following rainfall events with an extended detention depth of
300mm. Cell W2 is shallower with an operating water depth of 200mm and an extended detention
depth of 200mm. Cell W3 will have just 100mm of standing water and no extended detention depth
except when the outlet flow is restricted. Cell W3 is designed to draw down to a low-level following
rainfall. This will occur provided that the outlet at Clarkes Beach is not restricted by sand
accumulation on the beach front.

Deeper zones have been provided to support aquatic biota in the wetland system. Deep zones (up to
1.5m deep) are provided in cells W2 and W3. These deep zones will provide refugia between rain
events for fish, frogs and aquatic invertebrates. Access to open water zones will be restricted by
dense planting around the deeper water edge. The deep zones will be lined with an impermeable
lining to prohibit interaction with groundwater. Small open water zones have been provided at
spillways to facilitate maintenance.

3.5 Inlet and outlet structures

Existing infrastructure will be used at the inlets of cells W1 and W2 to convey flows to the wetlands.
The outlet structures of Cells W1 and W2 have been sized to provide a 24-hour detention time (x10%)
within the wetland and weirs to convey the 10-year ARI flow safely through the system. Inlet and
outlet structures are summarised in Table 3-3. Sizing calculations for the orifices and weirs at the
cell outlets are provided in Appendix B. All pipework should be RCP concrete under trafficable weirs
and risers PVC to allow for drilling of orifice holes. All outlets are located within concrete pits
600x600x600.

Three weirs have been included in the system. Weirs between cells W1 to W2 and cells W2 to W3 are
trafficable and have been sized to convey the 10 year ARI flow across the wetland to the outlet. Cell
W3 has a weir and rock lined channel which conveys flows to the existing system outfall pipe. Cell 3
has no extended detention volume or low flow outlet.

Australian Wetlands Consulting Pty Ltd | Project # 1-191194_4a 7
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Table 3-3 Inlet and outlet details

Cell W1 Cell W2 Cell W3

Existing @675 RCP | Via Cell W1 outlet | Via Cell W2 outlet

pipe from Lawson St | structures structures
and planted
constructed swale Via existing conduits

Inlet Structure/s _
under Massinger St

(2x  @600mm RCP
pipes, 2100 x 600

culvert)
Low flow outlet Via orifices and pipe Via orifices and pipe None
High flow outlet Trafficable weir Trafficable weir Rock weir and channel

3.6 Flood storage

The combined extended detention volume of the system is 1,030m? (300m3in Cell 1 and 730m3in Cell
2). Cell 3 will also provide attenuation of flood flows. The behaviour of the wetland in flood events has
been investigated by BMT WBM and is not covered in detail in this document.

3.7 Ecological function

The design aims to enhance and regenerate existing site vegetation and habitat at the site including
wetland forest communities, wet heath and frog habitat. Vegetation layout and design includes
species selection that reflects local ecological communities. The frog habitat identified on the site
and buffered through inclusion of species that occur in the retained habitat on the site. Key species
within the frog habitat include Baloskion tetraphyllum, Rhynchospora brownii and Phylidrum
lanuginosum which is already present on the site.

Consideration of planting design around open water intends restricting access to open water for
cane toads. Deep zones as described in Section 3.4 play an important role in supporting aquatic biota
on the site particularly between rainfall events.

Specific consideration has been given to the groundwater dependent vegetation on the site. Design
levels have been set to prevent significant lowering of local groundwater levels. Monitoring has been
undertaken to understand the variability of groundwater levels and interaction with site vegetation.
The design intent is to ensure that wetland vegetation can be supported by periodic interaction with
the groundwater table.

3.8 Access and pathways

The system has been designed to facilitate maintenance access to the inlets, outlets and around the
wetland. The pathway network has been developed in response to the Masterplan and following on
ground ecological assessment. Some realignment of paths has been undertaken to allow for reduced
grades to Massinger Street.

Australian Wetlands Consulting Pty Ltd | Project # 1-191194_4a 8
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4 Priced BOQ

A detailed priced Bill of Quantities is provided in Appendix C. This estimate includes all aspects of
civil works including earthworks, rock work and scour protection, hydraulic components and
planting. The total cost estimate is shown in

Table 4-1.

Table 4-1 Revised Cost estimate for the construction of the Sandhills wetland

[tem Cost

Egre;iirr:g‘n;:iri:nsc;tugmg mobilization, erosion and sediment $45,000
Civil works and planting Cell 1 $233,491.30
Civil works and planting Cell 2 $389,490.60
Civil works and planting Cell 3 $619,214.46
Pathways $130,637.44
Completion including as constructed survey and drawings $25,000
Total $1,442,833.80
Contingencies (30%) $419,397.70
Sub Total $2,063,252.33
GST $181,739.90
Total $1,999,129.99

Costing Assumptions and Exclusions

The cost for removing and treating material cut from the site is not included.

Rates for tree removal are highly variable depending on the technique utilised, pricing includes.
Pricing assumes a rate of $120/tree for both medium and large trees.
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Appendix A - Detailed Design
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Appendix B - OQutlet Calculations

Cell 1 orifices

The Hydraulic Retention Time (HRT) is calculated as:

Extended detention volume/ total outflow

The outflow is from the orifices is calculated using the orifice equation:

Q=Ca*A*V(2*g*H]*B

where, Cuis coefficient of discharge, g is acceleration due to gravity in m/s2, B is the blockage factor
and H is the distance between the water level and the center of the orifice.

Blockage factor 0.5
Orifice invert level (above
SWL) 0 0.1 0.2
Orifice centre position
(above SWL) 0.0225 0.1225 0.2225
Orifice diameter (mm) 45 45 45
Discharge coefficient (Cd) 0.6 0.6 0.6
number of orifices 2 2 0
0.0031808
Total Orifice area (m?2) 0.00318 b 0
Extend_ed Extended Detention Out Flow at given Ext. Det. Depth Total Out
Detention HRT (hr)
volume (Us) Flow (l/s)
depth
0 0 0.0000
0.1 100 1.17550 1.1755 26.58
0.2 200 1.77898 1.17550 2.9545 21.15
0.3 300 2.22435 1.77898 0.00000 4.0033 23.42

Cell 1 Minimum Weir Size

The weir dimensions required to convey the design flow are calculated using the weir equation:

[ Q- ZC,ZH?®

Where:

Q = discharge over side-sloped portion of weir, (m3/s)

Australian Wetlands Consulting Pty Ltd

Project # 1-191194_4a
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Z = side slope (Z horizontal to 1 vertical) of the weir crest
H = distance between water surface and the crest, (m)

Cw = weir coefficient, 1.67

Adopted blockage factor 0.90 | (10% blocked)
‘Design flow' (10 year ARI) 0.55 | m3/s
side slope (z) 10 | (horizontal) : T(vertical)
Cw 1.67
Spillway Weir Crest Level 3.2 | mAHD
Embankment level 3.5 | mAHD
Max. water level above spillway
(for 'Design Flow') 0.15 | m
Freeboard to top of embankment 015 | m
Therefore, L = 5.63 | m
total side slope length = 6 | 3 m each side
total length = 1163 | m
Cell 2 orifices
Blockage factor 0.5
Orifice invert level (height
above OWL) 0 0.1
Orifice centre position
(height above OWL) 0.05 0.125
Orifice diameter (mm) 100 50
number of orifices 2 2
Total Orifice area (m2) 0.01571 0.00392699 0.0196
Extended Flow at given Ext. Det. Depth [l/s] Not.
Detention Extended Detention Total Flow Detention
depth volume (/s) Time [hr)
0 0 0
0.1 364.96 4.66265 4.66 24.46
0.2 729.92 8.07594 1.42764 9.50 24.00
Australian Wetlands Consulting Pty Ltd | Project # 1-191194_4a 38
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Adopted blockage factor 0.95
‘Design Operational Flow' (1-Year Event) 10 | ARI
‘Design flow' (10 year ARI) 3.94 | m3/s
side slope (2) 10 | (horizontal) : 1(vertical)
Cw 1.66
Spillway Weir Crest Level 2.4 | m AHD
Embankment level 2.7 | mAHD
Max. water level above spillway (for ‘Design Flow’) 0.3 | m
Freeboard to top of embankment 0| m
Therefore, L = 13.94 | m
Side slope length = 6.00 | m (3 m each side)
total length = 19.94 | m

Australian Wetlands Consulting Pty Ltd |
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Appendix C - Bill of Quantities

Sandhills Wetland 1 - Construction
Sub- Total $ 233,491.30
Clearing and Earthworks
NO. |Action Description Unit Qty Rate Total
2.1 |Water Management Divert flows around wetland and dewater proposed wetland Each S 15,000.00 | $ -
2.2 |Access track Undertake subgrade works and construct maintenance access track m? 450 | $ 5.00|$ 2,250.00
2.3 |Tree Removal - Medium Cut & remove existing medium size tree from site including stump grinding to 300mm below surface and backfilling Each 116 | $ 120.00 | $ 13,920.00
2.4 |Tree Removal - Large Cut & remove existing large size tree from site including stump grinding to 300mm below surface and backfilling Each 31| S 120.00 | $ 3,720.00
2.5 |Remove topsoil and stockpile Remove topsoil (assumed 200mm thick) and stockpile on site for use as planting media within the wetland. Test and treat for ASS m? 479 | $ 15.00 | $ 7,185.00
2.6 |Excavate basin Excavate basin W1 to 200mm below finished level and batter slopes m3 1,901 | $ 15.00 | $ 28,515.00
2.7 |Cutto Fill Using suitable spoil extracted compact Fill as required to achieve design levels m? 120 $ 15.00 | $ 1,800.00
2.8 |Removal of excess fill |Disposa| of excess to Council Requirements - possibly neighbouring sports fields m3 1,781 | $ 8.00|$ 14,248.00
2.9 |Set wetland floors and compaction |Set wetland floors to required design levels prior to placement of topsoil m? 1,004 | $ 5.00|$ 5,017.50
Sub- Total $ 76,655.50
Construction
3.1 |Install planting media Spread stockpiled topsoil to 200mm thickness of soft friable soil for planting across the wetland macrophyte, ephemeral and batters m? 483 | $ 8.00 | $ 3,864.00
3.2 |Supply and install outlet pipe Supply and install 2 RCP outlet pipes for maintenance draining m 20| % 350.00 | $ 7,000.00
3.3 |Inlet Structure Supply and install drainage structures including excavation with lockable GMS grate hinged to frame Each 2|$ 1,500.00 | $ 3,000.00
3.4 |Valve pit Supply and install upturned pipe in pit with orifices drilled to detail Each 2|s 200.00 | $ 400.00
3.5 |Outlet headwalls - Rocks not concrete Supply and install riprap headwall and rock scour protection Each 2($ 2,500.00 | $ 5,000.00
3.6 |Supply and install weir Supply and install rock weir tops and geofabric underlay m? 61]$ 150.00 | $ 9,120.00
3.7 |supply and install concrete spillway Supply and install reinforced concrete overflow weir nom 10m long x 5.5m wide x 150mm thick 30MPa SL82 Fabric battering up to
proposed walkway m? 791$ 82.00 | $ 6,510.80
Sub-Total| $ 34,894.80
Planting
4.1 |(Batter planting Supply and install of tube stock at 4/m? m? 1,336 | S 10.00 | $ 13,360.00
Shoulder Planting Supply and install of tube stock at 4/m? m? 992 | $ 10.00 | $ 9,920.00
4.3 |Ephemeral planting Supply and install of tube stock at 6/m? m? 268 | S 15.00 | $ 4,020.00
4.2 |Mulching Supply and install native woodchip mulch on batters (above OWL = 2.9m) m? 2,328 | $ 7.00 | $ 16,296.00
4.4 |Macrophyte Planting Supply and install of tube stock plants at 6/m? m? 1,223 | $ 15.00 | $ 18,345.00
4.5 [Planting maintenance Allowance for establishment period 3 mth and maintenance for 12mth mth 15|$ 4,000.00 | $ 60,000.00
Sub- Total $ 121,941.00
Total Cost
Total] 233,491.30
Australian Wetlands Consulting Pty Ltd | Project # 1-191194_4a 40
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Sandhills Wetland 2 - Construction

Sub- Total $ 389,490.60
Clearing and Earthworks

NO. |Action Description Unit Qty Rate Total
2.1 |Water Management Divert flows around wetland and dewater proposed wetland Each 1]$ 15,000.00 | $ 15,000.00
2.2 |Access track Undertake subgrade works and construct maintenance access track m? 600 | $ 5.00 | $ 3,000.00
2.3 [Tree Removal - Medium Cut & remove existing medium size tree from site including stump grinding to 300mm below surface and backfilling and mulching Each 465 | $ 120.00 | $ 55,800.00
2.4 [Tree Removal - Large Cut & remove existing large size tree from site including stump grinding to 300mm below surface and backfilling and mulching Each 56| $ 120.00 | $ 6,720.00
2.5 [Remove topsoil and stockpile Remove topsoil (assumed 200mm thick) and stockpile on site for use as planting media within the wetland. Test and treat for ASS m? 1,044 | $ 15.00 | $ 15,663.00
2.6 |Excavate basin Excavate basin W2 to 200mm below finished level incl side batters m? 3,237 | S 15.00 | $ 48,552.00
Excavate open Water sections Excavate open water sections m? 106 | $ 15.00 | $ 1,584.00
2.7 |Cut to Fill Using suitable spoil extracted compact Fill as required to achieve design levels m3 102 | $ 15.00 | $ 1,530.00
2.8 [Removal of excess fill Disposal of excess to Council Requirements - possibly neighbouring sports fields m3 3,240 | $ 8.00 S 25,923.20
2.9 [Set wetland floors and compaction Set wetland floors to required design levels prior to placement of topsoil m? 3,499 | S 5.00($S 17,495.00
2.10 [Set open water base and batters for proposed clay linin|Set open water base to required design level, plus extra depth for clay lining m? 186 | $ 5.00 (S 931.50
Sub- Total $ 192,198.70

Construction
3.1 [Install clay liner to open water areas Clay liner or approved equivalent - 2 separate areas m? 186 | S 10.00 | $ 1,863.00
3.2 [Install planting media Spread stockpiled topsoil to 200mm thickness of soft friable soil for planting across the wetland macrophyte, ephemeral and batters m? 1,329 | $ 8.00 | $ 10,628.80
3.3 |Supply and install outlet pipe Supply and install 2 outlet RCP pipe for maintenance draining m 16| S 350.00 | $ 5,600.00
3.4 [Outlet structure Supply and install drainage structures including excavation with lockable GMS grate hinged to frame Each 2|$ 1,500.00 | $ 3,000.00
3.5 [Valve pit Supply and install upturned pipe in pit with orifices drilled to detail Each 2| 200.00 | $ 400.00
3.6 |Outlet headwalls - Rocks not concrete Supply and install riprap headwall and rock scour protection Each 2|3 2,500.00 | $ 5,000.00
3.7 |Supply and install weir Supply and install rock weir tops and geofabric underlay m? 65|S 150.00 | $ 9,675.00
Supply and install reinforced concrete overflow weir nom 20m long x 5.4m wide x 150mm thick 30MPa SL82 Fabric battering up to
3.8 |Supply and install trafficable concrete spillway proposed walkway m? 134 | $ 82.00 [ $ 11,020.80
39 Rock Scour Protection - lining (for 2100x600 RCBC if reqySupply and Install Non-woven Geotextile Filter Fabric as specified in Notes 3m width with 1m overlap for Scour protection lin.m 1S 15.00 | $ 165.00
3.10 |Rock Scour Protection - underlay Supply and install Underlay Rock with D50 = 50mm min 100mm thick m? 23($ 85.00 | $ 192.10
3.11 |Rock Scour Protection - Rocks Supply and install  200mm Rock to base of Swale and batters m? 45]|S 85.00 | $ 384.20
Sub-Total| $ 47,928.90
Planting
4.1 |Batter planting Supply and install of tube stock at 6/m? m? 1,289 | $ 15.00 | $ 19,335.00
4.2 |Batter Mulching Supply and install native woodchip mulch on batters m? 1,289 | $ 7.00 | $ 9,023.00
4.3 |Ephemeral planting Supply and install of tube stock at 6/m? m? 147 | $ 15.00 | $ 2,205.00
4.4 |Macrophyte Planting Supply and install of tube stock plants at 6/m? m?2 3,920 | $ 15.00 | $ 58,800.00
4.5 |Planting maintenance Allowance for establishment period 3 mth and maintenance for 12mth mth 15|$ 4,000.00 | $ 60,000.00
Sub- Total $ 149,363.00
Total Cost

Total[ $ 389,490.60
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Sandhills Wetland 3 - Construction

Sub- Total $ 619,214.46
Clearing and Earthworks
NO. |Action Description Unit Qty Rate Total

2.1 [Water Management Divert flows around wetland and dewater proposed wetland Each - S 15,000.00 | $ 15,000.00
2.2 |Access track Undertake subgrade works and construct maintenance access track m? 585 | $ 500($ 2,925.00
2.3 |Tree Removal - Medium Cut & remove existing medium size tree from site including stump grinding to 300mm below surface and backfilling Each 382|$ 120.00 | $ 45,840.00
2.4 [Tree Removal - Large Cut & remove existing large size tree from site including stump grinding to 300mm below surface and backfilling Each 59| S 120.00 | $ 7,080.00
2.5 [Remove topsoil and stockpile Remove topsoil (assumed 200mm thick) and stockpile on site for use as planting media within the wetland. Test and treat for ASS m? 1,857 | $ 15.00 [ $ 27,852.00
2.6 |Excavate basin Excavate basin W3 to 200mm below finished level m3 9,687 | $ 15.00 | $ 145,305.00
Excavate open water section Excavate to open Water Base level (0.8m) m? 686 | S 16.00 [ $ 10,976.00

2.7 |Cutto Fill Using suitable spoil extracted compact Fill as required to achieve design levels m?3 15($ 15.00 | $ 225.00
2.8 [Removal of excess fill Disposal of excess to Council Requirements - possibly neighbouring sports fields m? 9,672 | S 8.00 | S 77,376.00
2.9 |Set wetland floors and compaction Set wetland floors to required design levels prior to placement of topsoil m? 6,423 | $ 5.00|$ 32,115.00
2.10 |Set open water 1 base and batters for proposed clay lining Set open water base to required design level, plus extra depth for clay lining m? 575 | $ 5.00 | $ 2,875.00
Sub- Total $ 364,694.00

Construction
3.1 |Install clay liner to open water areas clay liner or approved equivalent m? 832 | S 10.00 | $ 8,320.00
3.2 |Install planting media Spread stockpiled topsoil to 200mm thickness of soft friable soil for planting across the wetland macrophyte, ephemeral and batters m? 1,674 | S 8.00 | $ 13,395.20
3.3 |install diversion berm Supply, install, compact stockpiled spoil to form proposed Earthen Bund nom 7m long x 0.1m high x 1.2m wide at base m? 08| 15.00 [ $ 11.55
3.5 |install planting media Spread stockpiled topsoil to 100mm thickness of soft friable soil for planting over Earthen Bund m? 08| $ 15.00 [ $ 12.71
3.8 |Outlet headwall 675 Supply and install Stone Headwall for existing 675mm dia pipe Each 1]$ 750.00 | $ 750.00
3.9 |Rock lined weir - lining (for swale from lots to the south) Supply and Install Non-woven Geotextile Filter Fabric as specified in Notes 3m width with 1m overlap for Scour protection lin.m 5|$ 15.00 | $ 75.00
3.10 |Rock lined weir - underlay Supply and install Underlay Rock with D50 = 50mm min 100mm thick m? 12|$ 85.00 | $ 103.28
3.11 |Rock lined weir - Rocks Supply and install  200mm Rock to base of Swale and batters m? 24|S 85.00 | $ 206.55
Sub-Total| $ 22,489.46
Planting
4.1 |Forest Zone planting Supply and install of tube stock at 6/m? m? 4,853 | $ 15.00 | $ 72,795.00
4.2 |Mulching Supply and install native woodchip mulch on batters m? 4,853 | $ 7.00| S 33,971.00
4.3 |Frog Marsh Zone Supply and install of tube stock at 6/m? m? 2,517 | $ 15.00 | $ 37,755.00
4.4 |Macrophyte Planting Supply and install of tube stock plants at 6/m? m? 1,834 | $ 15.00 | $ 27,510.00
4.5 |Planting maintenance Allowance for establishment period 3 mth and maintenance for 12mth mth 15| S 4,000.00 | $ 60,000.00
Sub- Total $ 232,031.00
Total Cost

Total $ 619,214.46
Australian Wetlands Consulting Pty Ltd | Project # 1-191194_4a 42






	Project control
	Table of Contents
	1 Introduction
	1.1 Design aim and objectives

	2 Background
	2.1 Background studies

	3 Detailed Design
	3.1 Catchment and hydrology
	3.2 System arrangement
	3.3 Wetland inlet and sedimentation zones
	3.4 Wetland bathymetry
	3.5 Inlet and outlet structures
	3.6 Flood storage
	3.7 Ecological function
	3.8 Access and pathways

	4 Priced BOQ
	5 References
	Appendix A – Detailed Design
	Appendix B – Outlet Calculations
	Appendix C – Bill of Quantities
	1-191194_Sandhills_DD Package_REV_F_FOR TENDER - Optimised for print.pdf
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_01
	1-191194_Sandhills_DD Package_REV_F_23.08.14-DD_002_SITE CONTEXT & SHEET LAYOUT PLAN
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_02
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_03
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_04
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_05
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_06
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_07
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_08
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_09
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_10
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_11
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_12
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_13
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_14
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_15
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_16
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_17
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_18
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_19
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_20
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_21
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_22
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_23
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_24
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_25
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_26
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_27
	1-191194_Sandhills_DD Package_REV_F_23.08.14_Page_01_Page_28


