NorthLink WA—

Infrastructure Report

Perth-Darwin National Highway (Swan Valley Section)

CLIENT / Main Roads WA
DOCUMENT NO / BGE-0104-REP-C-001 REV /B DATE/05/08/2020

bgeeng.com—



CONTENTS

1 SUMMARY

2 CONTEXT AND SCOPE
2.1 Description of the Project
2.2 Requirements of the Condition

3 KEY CONSTRUCTION DESIGN ELEMENTS
3.1 Road Corridor, Principal Shared Path and Road Train Assembly Area
3.2 Laydown Areas
3.3 Fauna Underpasses, Bridges and Fencing
3.4  Culverts and Bridges
3.5 Bio-retention Swales and Infiltration Basins
3.6 Noise Walls

4 REFERENCES

5 NON-COMPLIANCES

Tables

Table 1: Infrastructure Report Summary

Table 2: Summary of Conditions

Table 3: Location and extent of physical and operational elements

Table 4: Summary of as-constructed Fauna Underpass and Bridge Design and Locations
Table 5 Summary of as-constructed Fauna Underpass and Bridge Design against Infrastructure Plan / Fauna

CEMP

Table 6: Summary of as-constructed Culvert Type and Locations
Table 7: Summary of as-constructed Bridge Locations and Dimensions
Table 8: Summary of as-constructed Basins and Swales

Table 9: Summary of Noise Wall Heights

Figures

Figure 1: Proposal OVErViEW — ASCON......ccuuiiiiiiiieecciteee ettt e e eette e e e stae e e estteeessssaeesssseeesansseeesasseeesasseeenns

Figure 2: Location of Road Corridor, Principal Shared Path and Road Train Assembly Area — AsCon

Figure 3: Location of Fauna Underpasses, Bridges and FENcing - ASCON .......ccccvveeeiivieeeccieee e e
Figure 4: Location of Culverts and Bridges — ASCON ......uuieieiieeiciiiieiee e e e e ecctrtee e e e e e e eevraeeeeeeeeeesnsrseeeeeaaeeas
Figure 5: Location of Bio-Retention Swales and Infiltration Basins — ASCON.........ccccccuieeeeeeeeeccciiiieeeee e,
Figure 6: Location of NOISE WallsS — ASCON .....ceeiiiiiiiiiieiie ettt eccrre e e e e e e e earaae e e e e e e e e snsraaeeeeeaeens

Appendices

O u N NN R

11
11
19
32
44
48
49

Gua N -

12

13
19
25
32
44

NORTHLINK WA — INTRASTRUCTURE REPORT
BGE-0104-REP-C-001.docx / Rev B/ Date 05/08/2020 / Page i



Appendix A Bridge Drawings
Appendix B Non-Compliances
Appendix C DWER Response

Document Control

Revision Date Description Prepared Reviewed Approved
DRAFT 02/07/2020  Draft to MRWA N. Martin P. Murphy
B 05/08/2020  Issue to MRWA N. Martin P. Murphy

Prepared by:

A person using BG&E Pty Ltd documents or data accepts the risks of:

a) Using the documents or data in electronic form without requesting and checking
them for accuracy against the original hard copy version; and

b)  Using the documents or data for any purpose not agreed to in writing by BG&E.

NORTHLINK WA — INTRASTRUCTURE REPORT
BGE-0104-REP-C-001.docx / Rev B/ Date 05/08/2020 / Page ii



1 SUMMARY

This post-construction Infrastructure Report (Terrestrial Fauna, Hydrological Processes, Inland Waters
Environmental Quality, Amenity (Noise)) is submitted to demonstrate that the key design elements of the
Perth—Darwin Nation Highway (Swan Valley Section) have been constructed as detailed in the
Infrastructure Plan (NLWA-03-EN-RP-0063). Condition 6-5 of Ministerial Statement No.1036 states that a
post-construction Infrastructure Report shall be submitted within 6-months following the completion of
construction. This report details the design elements listed in condition 6-5.

This document sets out the as-constructed location and design of the key proposal elements. There are
some areas of construction that occurred outside the Development Envelope, which are shown in Appendix
B. It was expected that design elements would be modified and refined as the design advanced through the
detailed design stage.

Table 1 provides a summary of this plan.

Table 1: Infrastructure Report Summary

Item Details

Title of proposal Infrastructure Report Perth—-Darwin National Highway (Swan Valley Section)

Proponent name Commissioner for Main Roads Western Australia

Ministerial Statement No. 1036

Purpose of this plan The Infrastructure Report is submitted to fulfil the requirements of condition
6-5 to Ministerial Statement No.1036

Environmental objectives e Minimise direct and indirect impacts to conservation significant

terrestrial fauna.
¢ Minimise impacts to hydrological regimes of surface water.

e Minimise impacts to the quality of groundwater and surface water.

¢ Minimise impacts to amenity as low as reasonably practicable.

NORTHLINK WA — INTRASTRUCTURE REPORT
BGE-0104-REP-C-001.docx / Rev B/ Date 05/08/2020 / Page 1



2 CONTEXT AND SCOPE

2.1 Description of the Project

Main Roads Western Australia (MRWA) has constructed a new 38 km long section of the Perth—Darwin
National Highway (PDNH) between Malaga and Muchea, in Western Australia (Figure 1). The project
consists of a dual carriageway highway and connects the intersection of Tonkin Highway and Reid Highway
in the south with Great Northern Highway and Brand Highway in the north.

2.2 Requirements of the Condition

This report is submitted to demonstrate compliance with Ministerial Statement No. 1036, condition 6-5. As
required under condition 5-1, this plan will be made publicly available for the life of the proposal. The
requirements of this condition and where they are addressed in this report are described in Table 2.

Table 2: Summary of Conditions

Condition No.  Condition Section of This Report
5-1 Subject to condition 5-2, within a reasonable time period approved | Section 2.2
by the CEO of the issue of this Statement and for the remainder of
the life of the proposal the proponent shall make publicly
available, in a manner approved by the CEO, all environmental
plans and reports required under this statement.
6-5 The proponent shall prepare and submit a post-construction | This plan; Sections 3.1to 3.6

Infrastructure Report to confirm they the key elements of the
proposal as referred to in Columns 1 and 2 of Table 2 in Schedule 1
were constructed in accordance with the requirements of
condition 6-2, within six (6) months following the completion of
construction, or as otherwise agreed in writing by the CEO. The
post-construction Infrastructure Report shall include:

1. The alignment, dimensions and locations of the key
proposal elements as referred to in Columns 1 and 2 of
Table 2 in Schedule 1;

2. The dimensions and locations of fauna underpasses and
fauna fencing as referred to in Columns 1 and 2 of Table 2
in Schedule 1. Fauna underpass dimensions and locations
should be consistent with the approved Fauna -
Construction — Condition Environmental Management Plan
as required by condition 12;

3. The design and locations of culverts and bridges as referred
to in Columns 1 and 2 of Table 2 in Schedule 1;

4, The design and location of bioretention swales and
infiltration basins in the vicinity of Ellen Brook and within
the GUWPCA, consistent with the approved Inland Waters
Environmental Quality — Hydrological Processes Condition
Environmental Management Plan as required by condition
13;

5. The dimensions and locations of noise walls as referred to

NORTHLINK WA — INTRASTRUCTURE REPORT
BGE-0104-REP-C-001.docx / Rev B/ Date 05/08/2020 / Page 2



Condition No. Condition Section of This Report

in Columns 1 and 2 of Table 2 in Schedule 1, consistent with
the approved Amenity (Noise) — Condition Environmental
Management Plan; and

6. Spatial data for the proposal elements as detailed in 6-5(1),
6-5(2), 6-5(3), 6-5(4) and 6-5(5).
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3 KEY CONSTRUCTION DESIGN ELEMENTS

The location and authorised extent of the key proposal elements provided in Attachment 2 to Schedule 1 of
Ministerial Statement No. 1036 are detailed in Table 3. These construction elements are referred to in
Condition 6.5 (1) of Ministerial Statement No. 1036.

Column 1 - Element

Table 3: Location and extent of physical and operational elements

Column 2 —

Column 3 — Authorised Extent

Column 4 — Cleared Areas

Clearing and
disturbance for road
corridor, drainage
structures including
infiltration and
bioretention basins and
swales, laydowns,
bridges and culverts,
fauna fencing, fauna
underpasses, noise
walls, road train
assembly area and
principal shared path.

Location

Located within the
development
envelope as shown
in Figure 1 (of the
Ministerial
Statement).

Clearing and disturbance of no
more than 765.07 ha consisting of
up to 206 ha of native vegetation.
This includes up to:

e 129.9 ha of Bush Forever areas.

¢ 0.4 ha of Class A Nature
Reserve 46920.

e 0.2 ha of Class A Nature
Reserve 46919.

e 32.6 ha of Ghangara—Moore
River State Forest No. 65.

¢ 4 ha Floristic Community Type
SCP 20a Threatened Ecological
Community.

¢ 31.9 ha of Caladenia huegelii
critical habitat.

¢ 2 ha of Grevillea curviloba
subsp. incurva critical habitat.

¢ 16 ha of Conservation Category
Wetlands,

within a 985 ha development
envelope.

Cleared areas have been

recorded as follows:

92.5 ha of Bush Forever
areas.

0.07 ha of Class A Nature
Reserve 46920.

e 0.2 ha of Class A Nature
Reserve 46919.

27.6 ha of Gnangara—
Moore River State Forest
No. 65.

¢ 3.9 ha Floristic Community
Type SCP 20a Threatened
Ecological Community.

29.8 ha of Caladenia
huegelii critical habitat.

e 1.6 ha of Grevillea
curviloba subsp. incurva
critical habitat.

13.3 ha of Conservation
Category Wetlands,

within a 1004.07 ha
development envelope.

Noise walls

Located within the
development
envelope as shown
in Figure 1 [of the
Ministerial
Statement].

Height of Noise walls to be no
more than 5m on residential
boundaries between Reid Highway
and south of Maralla Road.

Compliant

Source: Ministerial Statement No. 1036, Attachment 2
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3.1 Road Corridor, Principal Shared Path and Road Train Assembly Area

The road corridor, principal shared path (PSP) and road train assembly area have been constructed within
the Development Envelope as shown in Figure 1, with the exception of four areas. Details of these areas
and acknowledgement from Department of Water and Environmental Regulation (DWER) can be found in
Appendix B and C respectively.

The road corridor, PSP and road train assembly area are depicted in Figure 2.

The remainder of this chapter details key elements consistent with the environmental objectives stated in
condition 6-1 of the Ministerial Statement.
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Northlink Infrastructure Report - Figure 2 - Location of Road Corridor, principal shared path and road train assembly
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Northlink Infrastructure Report - Figure 2 - Location of Road Corridor, principal shared path and road train assembly

area - AsCon Map 2 of 4
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Northlink Infrastructure Report - Figure 2 - Location of Road Corridor, principal shared path and road train assembly

area - AsCon Map 3 of 4
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Northlink Infrastructure Report - Figure 2 - Location of Road Corridor, principal shared path and road train assembly
area - AsCon Map 4 of 4
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3.2 Laydown Areas

All laydown areas were established within the permanent footprint of the works. No temporary laydown
areas involving the clearing of native vegetation were constructed. No laydown areas were constructed
within the wellhead protection zones in the Gnangara Underground Water Pollution Control Area
(GUWPCA).

3.3 Fauna Underpasses, Bridges and Fencing

Habitat (and fauna population) fragmentation has been managed through the installation of fauna
underpasses and a fauna bridge. Dual use culverts have also been installed which allow for both cross-
highway drainage as well as fauna movement under the highway. The as constructed bridge, underpass
design, culvert design and locations are summarised in Table 4 and depicted in Figure 3. Dimensions given
in Table 4 refer to the internal space available to fauna within the fauna underpass or bridge structure.

The as constructed fauna fence locations are depicted in Figure 3. All fauna fencing is 1,800 mm high and is
returned from the boundary over the fauna underpasses to ensure continuous fence line. All fauna fencing
has been supplied and installed in accordance with Australian Standard AS1725.

Table 5 summarises the as constructed designs against the proposed design in the Fauna — Construction —
Condition Environmental Management Plan and the Infrastructure Plan — Perth — Darwin National Highway
(Swan Valley Section), as required by condition 12 of the Ministerial Statement.

Note: The proposed fauna underpass locations are consistent in both the Infrastructure Plan and the Condition
Environmental Management Plan (Fauna — Construction), hence the comparisons described in the below apply to
both the Infrastructure Plan and the CEMP Fauna — Construction plan.

In general, the locations of design items as shown in figure 3 match the locations shown in the both the
Fauna EMP and the PDNH Infrastructure Plan with the exception of:

J Ascon label 87 is a new dual use culvert;
J Ascon label 19.65 is a new dual use culvert;
. Whiteman Park 2 and 3 as labelled in the Fauna EMP and Infrastructure Plan are no longer required

as the projects extents have changed since these documents were issued and;

. Table 5 shows there are changes in the lengths of culverts and bridges as a result of the design
progression and refinement through the detailed design stage.
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Table 4: Summary of as-constructed Fauna Underpass and Bridge Design and Locations

Location Design Internal Length Comments
dimensions? (opening

(height x width) to opening)

DU1 Hepburn Dual Use Culvert 1200x1200mm 194 Under the Alignment
Avenue
DU2 Cullacabardee | Dual Use Culvert 1200x900mm 7 Under the Alignment
Bushland
DU2.3 Cullacabardee | Dual Use Culvert 1200x900mm 22 Under the Alignment
Bushland
DU2.5 Cullacabardee | Dual Use Culvert 1200x900mm 22 Under the Alignment
Bushland
FU1 Cullacabardee | Fauna Underpass | 1200x1200mm 39 Under the Alignment
Bushland
FU1.3 Cullacabardee | Fauna Underpass | 1200x1200mm 22 Under the Alignment
Bushland
FU2 Cullacabardee | Fauna Underpass | 1200x1200mm 40 Under the Alignment
Bushland
FU2.3 Cullacabardee | Fauna Underpass | 1200x900mm 24 Under the Alignment
Bushland
FU3 Cullacabardee | Fauna Underpass | 1200x1200mm 28 Under the Alignment
Bushland
FU3.3 Cullacabardee | Fauna Underpass | 1200x1200mm 40 Under the Alignment
Bushland
47 Whiteman Box culvert 1200x1200mm 77 Under the Alignment
Park
50 Ellenbrook Dual Use Culvert 1200x600mm 83 Under the Alignment
87 Ellenbrook Dual Use Culvert 600x600mm 17 Under the Alignment
30 Ellenbrook Dual Use Culvert 1200x600mm 74 Under the Alignment
1815 Maralla Road | Fauna Bridge 12m x 48m 48 Bridge over alignment, 10m
Bushland vegetated surface for fauna use
only
CT20.64 Bullsbrook Dual Use Culvert 1200x375mm 53 Under the Alignment
CT19.65 Bullsbrook Dual Use Culvert 2400x600mm 44 Under the Alignment
CT10.90 Bullsbrook Dual Use Culvert 450mm RCP 137 Under the Alignment
CT10.70 Bullsbrook Dual Use Culvert 1200x450mm 94 Under the Alignment
CT09.52 Bullsbrook Dual Use Culvert 1800x600mm 40 Under the Alignment
CD01.86 Bullsbrook Dual Use Culvert 1200x450mm 15 Under the Alignment
1796 Muchea Bridge 32m x 62m 62 Bridge over Ellen Brook, design
allows fauna movement
underneath during periods of
low or no flow
CT01.41 Muchea Dual Use Culvert 2400x60mm & 102 Under the Alignment
1200x600mm
1798 Muchea Bridge 30m x 45m 45 Bridge over Ellen Brook, design
allows fauna movement
underneath during periods of
low or no flow

Notes: 1. Internal dimensions indicate headroom for enclosed spaces (e.g. fauna underpasses and dual use culverts) or available width for non-
enclosed structures (e.g. bridges).
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Table 5 Summary of as-constructed Fauna Underpass and Bridge Design against Infrastructure Plan / Fauna CEMP

Design

Internal
dimensions?
(height x

(opening

to

opening)

Infrastructure
Plan/Fauna CEMP

Design

Internal
dimensions!
(height x

(opening
to
opening)

DU1 Dual Use 1200x1200mm 194 Hepburn Avenue Dual use 300 x 300mm Sections
Culvert culvert of 80m,
20m,
15m
DU2 Dual Use 1200x900mm 7 Cullacabardee Dual use 300 x 300mm 90
Culvert Bushland 2 culvert
DU2.3 Dual Use 1200x900mm 22 Cullacabardee Note: Cullacabardee Bushland 2 is a
Culvert Bushland 2 combination of DU2, DU2.3 and DU2.5
DU2.5 Dual Use 1200x900mm 22 Cullacabardee
Culvert Bushland 2
FU1 Fauna 1200x1200mm 39 Cullacabardee Box culvert | 1200x1200mm 82
Underpass Bushland 1
FU1.3 Fauna 1200x1200mm 22 Cullacabardee Note: Cullacabardee Bushland 1 is a
Underpass Bushland 1 combination of FU1 and FU1.3
FU2 Fauna 1200x1200mm 40 Cullacabardee Box culvert | 1200x1200mm 80
Underpass Bushland 3
FU2.3 Fauna 1200x900mm 24 Cullacabardee Note: Cullacabardee Bushland 3 is a
Underpass Bushland 3 combination of FU2 and FU2.3
FU3 Fauna 1200x1200mm 28 Cullacabardee Box culvert | 1200x1200mm | Sections
Underpass Bushland 4 of 65m,
50m
FU3.3 Fauna 1200x1200mm 40 Cullacabardee Note: Cullacabardee Bushland 4 is a
Underpass Bushland 4 combination of FU3 and FU3.3
47 Box culvert | 1200x1200mm 77 Whiteman Park 1 Box culvert | 1200x1200mm 60
50 Dual Use 1200x600mm 83 Ellenbrook 1 Dual use 300 x 300mm 65
Culvert culvert
87 Dual Use 600x600mm 17 NEW PIECE OF INFRASTRUCTURE
Culvert
30 Dual Use 1200x600mm 74 Ellenbrook 2 Dual use 300 x 300mm 65
Culvert culvert
1815 Fauna 12mx48m 48 Maralla Road Fauna Minimum 12m 50
Bridge Bushland Bridge wide (10m
wide fauna
access)
CT20.64 | Dual Use 1200x375mm 53 Bullsbrook 1 Dual use 300 x 300mm Sections
Culvert culvert of 70m,
44m
CT19.65 Dual Use 2400x600mm 44 NEW PIECE OF INFRASTRUCTURE
Culvert
CT10.90 Dual Use 450mm RCP 137 Bullsbrook 2 Dual use 300 x 300mm Sections
Culvert culvert of 85m,
50m
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Design Internal Length  Infrastructure Internal Length

dimensions? (opening Plan/Fauna CEMP dimensions? (opening
(height x to Label (height x to
width) opening) width) opening)
m m
CT10.70 | Dual Use 1200x450mm 94 Bullsbrook 3 Dual use 300 x 300mm 76
Culvert culvert
CT09.52 Dual Use 1800x600mm 40 Bullsbrook 4 Dual use 300 x 300mm Sections
Culvert culvert of 44m,
12m
CD01.86 | Dual Use 1200x450mm 15 Bullsbrook 4 Note: Bullsbrook 4 is a combination of
Culvert CT09.52 and CD01.86
1796 Bridge 32mx62m 62 Bullsbrook/Muchea | Bridge Unknown 78
CT01.41 Dual Use 2400x60mm & 102 Muchea 1 Dual use 300 x 300mm 86
Culvert 1200x600mm culvert
1798 Bridge 30mx45m 45 Muchea 2 Bridge Unknown 33
PROJECT EXTENT CHANGED Whiteman Park 2
—NO LONGER REQUIRED
PROJECT EXTENT CHANGED Whiteman Park 3
—NO LONGER REQUIRED

Notes:
1. Internal dimensions indicate headroom for enclosed spaces (e.g. fauna underpasses and dual use culverts) or available width for non-enclosed
structures (e.g. bridges).

NORTHLINK WA — INTRASTRUCTURE REPORT
BGE-0104-REP-C-001.docx / Rev B/ Date 05/08/2020 / Page 14



Northlink Infrastructure Report - Figure 3 - Location of fauna underpasses, bridges and fencing - AsCon Map 1 of 4
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3.4 Culverts and Bridges

Culverts and bridges have been installed along the alighment in order to minimise impacts to hydrological
regimes of surface water from the proposal.

The as constructed culvert design and locations are summarised in Table 6 and depicted in Figure 4. Most
culverts are a box culvert design, and some provide for dual use; i.e. cross-highway drainage as well as the
movement of fauna under the highway. Figure 4 demonstrates that all culverts and bridges have been
constructed within the Development Envelope.

Table 6: Summary of as-constructed Culvert Type and Locations

Culvert No. Location Type Length (m)
E1.13 Marshall Road Culvert 18
A049 Marshall Road Culvert 345
68 Marshall Road Culvert 83
DU1 Hepburn Ave Dual use drainage/ fauna culvert 194
FU1l Cullacarbardee Bushland Dual use drainage/ fauna culvert 39
FU1.3 Cullacarbardee Bushland Dual use drainage/ fauna culvert 22
DU2.5 Cullacarbardee Bushland Dual use drainage/ fauna culvert 22
DU2.3 Cullacarbardee Bushland Dual use drainage/ fauna culvert 22
DU2 Cullacarbardee Bushland Dual use drainage/ fauna culvert 7
FU2 Cullacarbardee Bushland Dual use drainage/ fauna culvert 40
FU2.3 Cullacarbardee Bushland Dual use drainage/ fauna culvert 24
FU3 Cullacarbardee Bushland Dual use drainage/ fauna culvert 28
FU3.3 Cullacarbardee Bushland Dual use drainage/ fauna culvert 40
32 Cullacarbardee Bushland Culvert 65
30 Cullacarbardee Bushland Dual use drainage/ fauna culvert 12
33 Whiteman Park Culvert 17
34 Whiteman Park Culvert 35
35 Whiteman Park Culvert 45
47 Whiteman Park Dual use drainage/ fauna culvert 77
29 Lexia Culvert 78
27 Lexia Culvert 51
87 Ellenbrook Dual use drainage/ fauna culvert 18
50 Ellenbrook Dual use drainage/ fauna culvert 83
30 Ellenbrook Culvert 74
CT20.64 North of Maralla Road, Bullsbrook Dual use drainage/ fauna culvert 53
CT20.65 North of Maralla Road, Bullsbrook Culvert 51
CT20.29 North of Maralla Road, Bullsbrook Culvert 42
CP20.28 North of Maralla Road, Bullsbrook Culvert 12
CT19.78 North of Maralla Road, Bullsbrook Culvert 32
CT19.65 North of Maralla Road, Bullsbrook Dual use drainage/ fauna culvert 44
CP19.27 North of Maralla Road, Bullsbrook Culvert 10
CT19.27 North of Maralla Road, Bullsbrook Culvert 41
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Culvert No. Location Type Length (m)
CP19.23 North of Maralla Road, Bullsbrook Culvert 8
CT19.23 North of Maralla Road, Bullsbrook Culvert 40
CT18.78 South of Warbrook Road, Bullsbrook Culvert 38
CP18.78 South of Warbrook Road, Bullsbrook Culvert 7
CP18.62 South of Warbrook Road, Bullsbrook Culvert 10
CT18.62 South of Warbrook Road, Bullsbrook Culvert 50
CP18.46 Warbrook Road, Bullsbrook Culvert 8
CT18.46 Warbrook Road, Bullsbrook Culvert 48
CP18.07 North of Warbrook Road, Bullsbrook Culvert 7
CT18.05 North of Warbrook Road, Bullsbrook Culvert 65
CT17.85A South of Cunningham Road, Bullsbrook Culvert 47
CP17.85 South of Cunningham Road, Bullsbrook Culvert 22
CT17.76 South of Cunningham Road, Bullsbrook Culvert 12
CT17.75 South of Cunningham Road, Bullsbrook Culvert 53
CP17.75 South of Cunningham Road, Bullsbrook Culvert 41
CP17.56 South of Cunningham Road, Bullsbrook Culvert 9
CT17.53B South of Cunningham Road, Bullsbrook Culvert 22
CT17.53A South of Cunningham Road, Bullsbrook Culvert 29
CT17.51 South of Cunningham Road, Bullsbrook Culvert 25
CT17.45A South of Cunningham Road, Bullsbrook Culvert 16
CT17.45B South of Cunningham Road, Bullsbrook Culvert 55
CT17.45 South of Cunningham Road, Bullsbrook Culvert 8
CT17.44 South of Cunningham Road, Bullsbrook Culvert 13
CT17.34B South of Cunningham Road, Bullsbrook Culvert 71
CP17.34 South of Cunningham Road, Bullsbrook Culvert 8
CT17.33 South of Cunningham Road, Bullsbrook Culvert 16
CT17.24 South of Cunningham Road, Bullsbrook Culvert 65
CP17.24 South of Cunningham Road, Bullsbrook Culvert 10
CC15.13 Cunningham Road, Bullsbrook Culvert 28
CT16.84 North of Cunningham Road, Bullsbrook Culvert 49
CP16.84 North of Cunningham Road, Bullsbrook Culvert 10
CP16.57 South of Stock Road, Bullsbrook Culvert 8
CT16.57 South of Stock Road, Bullsbrook Culvert 53
CP16.30 South of Stock Road, Bullsbrook Culvert 13
CT16.30 South of Stock Road, Bullsbrook Culvert 99
C000.01 Stock Road, Bullsbrook Culvert 22
C000.03 Stock Road, Bullsbrook Culvert 23
CP16.00 Stock Road, Bullsbrook Culvert 12
CS15.99 Stock Road, Bullsbrook Culvert 54
CT15.87 Stock Road, Bullsbrook Culvert 85
CS15.77 Stock Road, Bullsbrook Culvert 34
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Culvert No. Location Type Length (m)
CT15.03 North of Stock Road, Bullsbrook Culvert 43
CP15.03 North of Stock Road, Bullsbrook Culvert

CP14.75 North of Stock Road, Bullsbrook Culvert

CT14.75 North of Stock Road, Bullsbrook Culvert 37
CP14.58 North of Stock Road, Bullsbrook Culvert 10
CP00.38 West of PDNH, North of Stock Road Bullsbrook Culvert 9
CP00.48 West of PDNH, North of Stock Road Bullsbrook Culvert 11
CP14.26 North of Stock Road, Bullsbrook Culvert 7
CT14.26 North of Stock Road, Bullsbrook Culvert 40
CP00.87 West of PDNH, North of Stock Road Bullsbrook Culvert 12
CG00.02 North of Stock Road, Bullsbrook Culvert 18
CG00.09 North of Stock Road, Bullsbrook Culvert 11
CG00.01 North of Stock Road, Bullsbrook Culvert 11
CP01.12 West of PDNH, North of Stock Road Bullsbrook Culvert 12
CP13.72 Bullsbrook Culvert 9
CT13.72 Bullsbrook Culvert 45
CT13.18 Bullsbrook Culvert 34
CP13.18 Bullsbrook Culvert 7
CP01.97 West of PDNH, North of Stock Road Bullsbrook Culvert 13
CP12.90 Bullsbrook Culvert 11
CT12.90 Bullsbrook Culvert 38
CT12.74 Bullsbrook Culvert 41
CP12.74 Bullsbrook Culvert 17
CP12.37 Bullsbrook Culvert 16
CT12.37 Bullsbrook Culvert 48
CP11.90 South of Neaves Road, Bullsbrook Culvert 11
CT11.90 South of Neaves Road, Bullsbrook Culvert 46
CT11.80 South of Neaves Road, Bullsbrook Culvert 52
CP11.80 South of Neaves Road, Bullsbrook Culvert 9
CT11.47 South of Neaves Road, Bullsbrook Culvert 101
CD00.01 Neaves Road, Bullsbrook Culvert 18
CT10.90 North of Neaves Road, Bullsbrook Dual use drainage/ fauna culvert 137
CD00.65 North of Neaves Road, Bullsbrook Culvert 17
CT10.70 North of Neaves Road, Bullsbrook Dual use drainage/ fauna culvert 94
CP10.65 North of Neaves Road, Bullsbrook Culvert 8
CD00.77 North of Neaves Road, Bullsbrook Culvert 14
CP09.81 West of Muchea South Road, Bullsbrook Culvert 8
CT09.81 West of Muchea South Road, Bullsbrook Culvert 35
CD01.57 West of Muchea South Road, Bullsbrook Culvert 14
CT09.70 West of Muchea South Road, Bullsbrook Culvert 36
CD01.68 West of Muchea South Road, Bullsbrook Culvert 12
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Culvert No. Location Type Length (m)
CP09.70 West of Muchea South Road, Bullsbrook Culvert 11
CD01.86 West of Muchea South Road, Bullsbrook Dual use drainage/ fauna culvert 15
CT09.52 West of Muchea South Road, Bullsbrook Dual use drainage/ fauna culvert 40
CP09.52 West of Muchea South Road, Bullsbrook Culvert 10
CD02.11 West of Muchea South Road, Bullsbrook Culvert 16
CT09.27 West of Muchea South Road, Bullsbrook Culvert 35
CP09.27 West of Muchea South Road, Bullsbrook Culvert 7
CP09.08 West of Muchea South Road, Bullsbrook Culvert 10
CT09.08 West of Muchea South Road, Bullsbrook Culvert 40
CD02.30 West of Muchea South Road, Bullsbrook Culvert 17
CP08.65 West of Muchea South Road, Bullsbrook Culvert 10
CT08.63 West of Muchea South Road, Bullsbrook Culvert 43
CD02.75 West of Muchea South Road, Bullsbrook Culvert 18
CD03.10 West of Muchea South Road, Bullsbrook Culvert 16
CT08.27 West of Muchea South Road, Bullsbrook Culvert 42
CP08.26 West of Muchea South Road, Bullsbrook Culvert 12
CD03.20 West of Muchea South Road, Bullsbrook Culvert 16
CD03.36 West of Muchea South Road, Bullsbrook Culvert 13
CP07.82 West of Muchea South Road, Bullsbrook Culvert 7
CT07.83 West of Muchea South Road, Bullsbrook Culvert 53
CD03.55 West of Muchea South Road, Bullsbrook Culvert 14
CP07.72 West of Muchea South Road, Bullsbrook Culvert

CP07.50 West of Muchea South Road, Bullsbrook Culvert

CT07.50 West of Muchea South Road, Bullsbrook Culvert 42
CT07.27 West of Muchea South Road, Bullsbrook Culvert 38
CP07.22 West of Muchea South Road, Bullsbrook Culvert 12
CT06.88 West of Muchea South Road, Bullsbrook Culvert 36
CP06.88 West of Muchea South Road, Bullsbrook Culvert 7
CT06.41 West of Muchea South Road, Bullsbrook Culvert 42
CP06.36 West of Muchea South Road, Bullsbrook Culvert 14
CP06.22 West of Muchea South Road, Bullsbrook Culvert 6
CT06.10 West of Muchea South Road, Bullsbrook Culvert 95
CX05.50 East of Muchea South Road, Muchea Culvert 12
CT05.50 East of Muchea South Road, Muchea Culvert 68
CP05.20 East of Muchea South Road, Muchea Culvert 8
CT05.20 East of Muchea South Road, Muchea Culvert 38
CX05.20 East of Muchea South Road, Muchea Culvert 16
CP04.95 East of Muchea South Road, Muchea Culvert 10
CX04.95 East of Muchea South Road, Muchea Culvert 14
CT04.95 East of Muchea South Road, Muchea Culvert 49
CP04.77 East of Muchea South Road, Muchea Culvert 8
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Culvert No. Location Type Length (m)

CT04.77 East of Muchea South Road, Muchea Culvert 44
CP04.65 East of Muchea South Road, Muchea Culvert 12
CT04.65 East of Muchea South Road, Muchea Culvert 44
CT04.56 East of Muchea South Road, Muchea Culvert 56
CP04.18 East of Ellen Brook, Muchea Culvert 7
CT04.18 East of Ellen Brook, Muchea Culvert 45
CP03.89 East of Ellen Brook, Muchea Culvert 10
CT03.89 East of Ellen Brook, Muchea Culvert 53
CT03.64 East of Ellen Brook, Muchea Culvert 43
CP03.64 East of Ellen Brook, Muchea Culvert 7
CT03.52 East of Ellen Brook, Muchea Culvert 36
CP03.52 East of Ellen Brook, Muchea Culvert 7
CT03.20 East of Ellen Brook, Muchea Culvert 38
CP03.20 East of Ellen Brook, Muchea Culvert 10
CT03.14 East of Ellen Brook, Muchea Culvert 41
CP03.14 East of Ellen Brook, Muchea Culvert 12
CT03.11 East of Ellen Brook, Muchea Culvert 43
CP03.11 East of Ellen Brook, Muchea Culvert 8
CT02.89 East of Ellen Brook, Muchea Culvert 35
CP02.89 East of Ellen Brook, Muchea Culvert 8
CA00.01 East of Ellen Brook, Muchea Culvert

CT02.60 East of Ellen Brook, Muchea Culvert 47
CP02.60 East of Ellen Brook, Muchea Culvert 13
CX02.39 East of Ellen Brook, Muchea Culvert 22
CT02.39 East of Ellen Brook, Muchea Culvert 89
CX02.33 Brand Hwy, Muchea Culvert 13
CT02.28 Brand Hwy, Muchea Culvert 112
CT02.20 Brand Hwy, Muchea Culvert 95
WC02.12 Brand Hwy, Muchea Culvert 99
CT02.00 Brand Hwy, Muchea Culvert 104
CA00.59 Muchea Culvert 5
CT01.41 Muchea Dual use drainage/fauna culvert 102
CG00.11 Muchea Culvert 26
CB02.87 Muchea Culvert 37
CB02.33 Muchea Culvert 38
CB00.33 Muchea Culvert 67
CB02.03 Muchea Culvert 47
CB01.94 Muchea Culvert 44
CB03.42 Muchea Culvert 26
CB01.92 Muchea Culvert 24
CT00.97 Muchea Culvert 90
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Culvert No. Location Type Length (m)

CB00.89A Muchea Culvert 23
CB00.89B Muchea Culvert 25
CB00.09 Muchea Culvert 40
CB00.78 Muchea Culvert 14
CT00.69E Muchea Culvert 17
CT00.69 Muchea Culvert 20
CT00.698B Muchea Culvert 120
CT00.69A Muchea Culvert 26
CB03.77 Muchea Culvert 43
CT00.62 Muchea Culvert 14
CB00.438 Muchea Culvert 24
CT00.53A Muchea Culvert 24
CT00.53C Muchea Culvert 22
CT00.53B Muchea Culvert 70
CB03.97 Muchea Culvert 62
CB00.28 Muchea Culvert 10
CT00.28B Muchea Culvert 22
CT00.28A Muchea Culvert 86
CB04.16A Muchea Culvert 39
CB04.22 Muchea Culvert 34
CB01.61 Muchea Culvert 15
CB03.97 Muchea Culvert 62
CB00.28 Muchea Culvert 10
CT00.28B Muchea Culvert 22

The bridge locations are summarised in Table 7 and depicted in Figure 4. The bridge design drawings can be
found in Appendix A.
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Table 7: Summary of as-constructed Bridge Locations and Dimensions

Bridge No. Location Width (m) Length (m)
9122A PSP Footbridge South of Reid Highway/Tonkin Highway Footbridge 5 90
interchange
1777 Reid Highway/Tonkin Highway interchange Traffic bridge 50 82
1778 56 87
1779 10 74
1780 19 87
9427 PSP underpasses at Reid Highway/Tonkin Highway Underpass 10 17
9450 interchange 10 19
9430 10 14
9431 10 31
1782 Marshall Road over PDNH Traffic bridge 28 74
1783 Hepburn Avenue over PDNH Traffic bridge 16 26
1784 16 26
1785 16 25
1786 16 25
9425 Hepburn Avenue west of PDNH Footbridge 4 60
1787 PDNH over Baal Street Traffic bridge 16 23
1811 PDNH over Baal Street Traffic Bridge 21 23
1788 PDNH over Gnangara Road Traffic bridge 68 120
9426 Gnangara Road east of PDNH Footbridge 5 98
9443 PSP underpass North of Gnangara Road Underpass 10 80
1789 The Promenade over PDNH Traffic bridge 14 37
1790 10 37
9432 PSP underpass at The Promenade Underpass 13 56
1815 Maralla Road Bushland Fauna Bridge 12 48
1801 PDNH over Stock Road Traffic bridge 29 21
1802 27 21
9438 Stock Road East of PDNH Underpass 10 46
1793 PDNH over Neaves Road Traffic bridge 27 20
1794 27 20
1795 PDNH over Muchea South Road, railway and Almeria Traffic bridge 44 127
Parade
9437 Neaves Road East of PDNH Footbridge 5 82
1796 PDNH over Ellen Brook Traffic bridge 32 62
1797 PDNH over Brand Highway Traffic bridge 36 32
1798 Brand Highway Deviation over Ellen Brook Traffic bridge 30 45
1799 Brand Highway Deviation over Brand Highway and the | Traffic bridge 17 137
Railway
1803 PDNH over Brand Highway Deviation Traffic bridge 27 22
1804 27 27
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3.5 Bio-retention Swales and Infiltration Basins

Bio-retention swales, bio-retention basins, infiltration and detention basins, have been installed along the
alignment in order to minimise impacts from the proposal to the quality of groundwater and surface water
within the vicinity of Ellen Brook and within the GUWPCA.

Table 8 and Figure 5 show the location of all types of swales and basins in the vicinity of Ellen Brook and
within the GUWPCA.

Note: the basin and swale locations are consistent between the Infrastructure Plan and the Condition Environmental
Management Plan - Inland Waters Environmental Quality (Hydrological Processes).

Table 8 shows the as-constructed basin and swale dimensions. All swale and basin locations as proposed in
the Infrastructure Plan / CEMP have been constructed along the alignment. In addition to this, there has
been a significant amount of drainage features constructed along the alignment.

Table 8: Summary of as-constructed Basins and Swales

Basin/ Swale No. Location

S01 Ballajura Bio Retention Swale 100
BASIN HBO6 Ballajura Detention Basin 2324

S02 Ballajura Bio Retention Swale 250
BASIN BEECH 1 Ballajura Detention Basin 587

S03 Ballajura Bio Retention Bund 5
BASIN HB12 Ballajura Detention Basin 210

S04 Ballajura Bio Retention Swale 266
BASIN HB12A Ballajura Detention Basin 1703

S05 Ballajura Bio Retention Bund 20
S06 Ballajura Bio Retention Bund 152
BASIN HBO7 Ballajura Detention Basin 2210

S07 Ballajura Bio Retention Bund 30
BASIN HB09 Ballajura Detention Basin 10213

S08 Ballajura Bio Retention Bund 39
S09 Ballajura Bio Retention Bund 44
BASIN HB11 Ballajura Detention Basin 1433

BASIN HB10 Hepburn Ave Interchange Detention Basin 3713

BASIN HB08 Hepburn Ave Interchange Detention Basin 5990

BASIN HB26 Hepburn Ave Interchange Detention Basin 429

BASIN HB14 Hepburn Ave Interchange Detention Basin 2211

BASIN HB13 Hepburn Ave Interchange Detention Basin 1632

BASIN HB25 Hepburn Ave Interchange Detention Basin 3686

BASIN HB19 Hepburn Ave Interchange Detention Basin 334

BASIN HB20 Hepburn Ave Interchange Detention Basin 597

BASIN HB24 Hepburn Ave Interchange Detention Basin 1792

BASIN HB18 Hepburn Ave Interchange Detention Basin 2125

BASIN HEP5 Hepburn Ave Interchange Detention Basin 2456

BASIN HEP1 Ballajura Detention Basin 14120
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Basin/ Swale No.

Location

BASIN HB28 Ballajura Detention Basin 445

BASIN HB23 Ballajura Detention Basin 646

BASIN HEP6 Cullabardee Detention Basin 650

BASIN HB17 Cullabardee Detention Basin 1215

BASIN HB15 Cullabardee Detention Basin 26099

S10 Cullabardee Bio Retention Swale 185
S11 Cullabardee Bio Retention Swale 364
S12 Cullabardee Bio Retention Swale 197
BASIN LD03 Cullabardee Detention Basin 5929

S13 Cullabardee Bio Retention Swale 145
BASIN HB0O4 Cullabardee Detention Basin 186

S14 Cullabardee Bio Retention Swale 43
S15 Cullabardee Bio Retention Swale 137
BASIN HB22 Cullabardee Detention Basin 887

S16 Cullabardee Bio Retention Swale 28
S17 Cullabardee Bio Retention Swale 62
BASIN HBO1 Cullabardee Detention Basin 109

BASIN HBO3 Cullabardee Detention Basin 302

BASIN HB02 Cullabardee Detention Basin 346

BASIN HB21 Cullabardee Detention Basin 1180

S18 Whiteman Bio Retention Swale 55
S19 Whiteman Bio Retention Swale 69
S20 Whiteman Bio Retention Swale 91
S21 Whiteman Bio Retention Swale 140
BASIN GB25 Whiteman Detention Basin 7250

BASIN GB26 Whiteman Detention Basin 674

BASIN GB24 Whiteman Detention Basin 355

S22 Whiteman Bio Retention Swale 546
S23 Whiteman Bio Retention Swale 187
S24 Whiteman Bio Retention Swale 718
BASIN GB23 Whiteman Detention Basin 1244

BASIN GB22 Whiteman Detention Basin 17480

S25 Whiteman Bio Retention Swale 246
BASIN GB21 Whiteman Detention Basin 4202

BASIN GB20 Whiteman Detention Basin 790
LANDSCAPE DEPRESSION LDO0O1 Whiteman Detention Basin 11206
BASIN GB19 Whiteman Detention Basin 1584

BASIN GB18 Whiteman Detention Basin 1568

BASIN GB16 Whiteman Detention Basin 4119

BASIN GB17 Whiteman Detention Basin 555

S26 Whiteman Bio Retention Swale 134
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Basin/ Swale No.

Location

S27 Whiteman Bio Retention Swale 141
S28 Whiteman Bio Retention Swale 200
BASIN GB15 Lexia/Gnangara Rd Interchange Detention Basin 643

BASIN GB12 Lexia/Gnangara Rd Interchange Detention Basin 3256

BASIN GB10 Lexia/Gnangara Rd Interchange Detention Basin 1027

BASIN GB14 Lexia/Gnangara Rd Interchange Detention Basin 745

BASIN GB11 Lexia/Gnangara Rd Interchange Detention Basin 2491

BASIN GB13 Lexia/Gnangara Rd Interchange Detention Basin 61

BASIN GB0O6 Lexia/Gnangara Rd Interchange Detention Basin 201

BASIN GB09 Lexia/Gnangara Rd Interchange Detention Basin 933

BASIN GB0O8 Lexia/Gnangara Rd Interchange Detention Basin 4080

BASIN GBO05 Lexia/Gnangara Rd Interchange Detention Basin 5398

BASIN GBO7 Lexia/Gnangara Rd Interchange Detention Basin 2131
COMBINED BASIN GB02 & GB04 | Lexia Detention Basin 6314

BASIN GBO3 Lexia Detention Basin 15821

BASIN GBO1 Lexia Detention Basin 2293

BASIN PR29 Lexia Detention Basin 415

BASIN PR30 Lexia Detention Basin 408

S29 Lexia Bio Retention Bund 7
S30 Lexia Bio Retention Bund 92
S31 Lexia Bio Retention Bund 134
BASIN PR28 Lexia Detention Basin 1164

BASIN PR27 Lexia Detention Basin 999

S32 Lexia Bio Retention Swale 36
S33 Lexia Bio Retention Swale 350
S34 Lexia Bio Retention Swale 514
S35 Lexia Bio Retention Bund 117
BASIN PR26 Lexia 1466

S36 Lexia Bio Retention Swale 0
S37 Lexia Bio Retention Swale 98
S38 Lexia Bio Retention Swale 13
S39 Lexia Bio Retention Swale 60
BASIN PR25 Lexia/The Promenade Interchange Detention Basin 439

S40 Lexia/The Promenade Interchange Bio Retention Bund 62
BASIN PR24 Lexia/The Promenade Interchange Detention Basin 1433

BASIN PR23 Lexia/The Promenade Interchange Detention Basin 10931

BASIN PR17 Lexia/The Promenade Interchange Detention Basin 1439

BASIN PR18 Lexia/The Promenade Interchange Detention Basin 557

BASIN PR21 Lexia/The Promenade Interchange Detention Basin 4613

BASIN PR22 Lexia/The Promenade Interchange Detention Basin 1957

BASIN PR20 Lexia/The Promenade Interchange Detention Basin 1531
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Basin/ Swale No.

Location

Area

(m?)

BASIN PR19 Lexia/The Promenade Interchange Detention Basin 5841
BASIN PR16 Lexia/The Promenade Interchange Detention Basin 889
BASIN PR15 Lexia/The Promenade Interchange Detention Basin 1005
BASIN PR11 Lexia/The Promenade Interchange Detention Basin 2768
S41 Lexia/The Promenade Interchange Bio Retention Bund
COMBINED BASIN PR09 & PR12 Lexia/The Promenade Interchange Detention Basin 9490
BASIN PR14 Lexia/The Promenade Interchange Detention Basin 1184
BASIN PR13 Lexia/The Promenade Interchange Detention Basin 890
BASIN PR10 Lexia/The Promenade Interchange Detention Basin 2576
BASIN PRO8 Ellenbrook Detention Basin 7440
BASIN PRO7 Ellenbrook Detention Basin 2230
BASIN PRO5 Ellenbrook Detention Basin 3415
BASIN PRO6 Ellenbrook Detention Basin 3242
BASIN PRO4 Ellenbrook Detention Basin 3318
BASIN PRO3 Ellenbrook Detention Basin 5053
BASIN PRO2 Ellenbrook Detention Basin 2022
BASIN PRO1 Ellenbrook Detention Basin 1331
BASIN PR31 Ellenbrook Detention Basin 4603
BASIN PR32 Bullsbrook Detention Basin 1295
Infiltration Basin-NO-N-20.41 Bullsbrook Infiltration Basin 2448
Bioretention Basin NO-N-20.32 Bullsbrook Bioretention Basin 194
Bioretention Basin SO-S-20.32 Bullsbrook Bioretention Basin 108
Infiltration Basin-NO-N-20.25 Bullsbrook Infiltration Basin 122
Bioretention Basin SO-S-20.25 Bullsbrook Bioretention Basin 166
Infiltration Basin-NO-N-20.20 Bullsbrook Infiltration Basin 412
Infiltration Basin-N0O-N-20.10 Bullsbrook Infiltration Basin 1294
Infiltration Basin-NO-N-19.77 Bullsbrook Infiltration Basin 1380
Bioretention Basin NO-N-19.70 Bullsbrook Bioretention Basin 201
Bioretention Basin NO-N-19.62 Bullsbrook Bioretention Basin 216
Infiltration Basin-NO-N-19.50 Bullsbrook Infiltration Basin 5062
Infiltration Basin-S0-S-19.50 Bullsbrook Infiltration Basin 681
Bioretention Basin S0-S-19.30 Bullsbrook Bioretention Basin 177
Bioretention Basin NO-N-19.35 Bullsbrook Bioretention Basin 127
Bioretention Basin NO-N-19.25 Bullsbrook Bioretention Basin 220
Bioretention Basin NO-N-19.25 Bullsbrook Bioretention Basin 246
Bioretention Basin S0-S-19.20 Bullsbrook Bioretention Basin 490
Bioretention Basin NO-N-19.15 Bullsbrook Bioretention Basin 554
Detention Basin S0-S-18.85 Bullsbrook Detention Basin 589
Detention Basin NO-N-18.90 Bullsbrook Detention Basin 494
Detention Basin S0-S-10.70 Bullsbrook Detention Basin 251
Detention Basin NO-N-18.70 Bullsbrook Detention Basin 173
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Basin/ Swale No.

Location

Area

(m?)

Length
(m)

Detention Basin NO-N-18.50 Bullsbrook Detention Basin 138
Detention Basin S0-S-18.55 Bullsbrook Detention Basin 1019
Detention Basin S0-S-16.58 Bullsbrook Detention Basin 306
Detention Basin S0-S-16.42 Bullsbrook Detention Basin 359
Detention Basin C2-E-00.34 Bullsbrook Detention Basin 738
Detention Basin C3-E-00.52 Bullsbrook/Stock Rd Interchange Detention Basin 1314
Infiltration Basin 05-E-00.63 Bullsbrook/Stock Rd Interchange Infiltration Basin 632
Infiltration Basin 05-E-00.55 Bullsbrook/Stock Rd Interchange Infiltration Basin 454
Infiltration Basin 05-W-0.55 Bullsbrook/Stock Rd Interchange Infiltration Basin 413
Infiltration Basin 05-W-00.35 Bullsbrook/Stock Rd Interchange Infiltration Basin 163
Detention Basin C1-W-00.65 Bullsbrook/Stock Rd Interchange Detention Basin 449
Detention Basin C4-W-00.10 Bullsbrook/Stock Rd Interchange Detention Basin 864
Detention Basin S0-S-15.22 Bullsbrook Detention Basin 230
Detention Basin NO-N-15.16 Bullsbrook Detention Basin 232
Bioretention Basin SO-S-15.05 Bullsbrook Bioretention Basin 402
Bioretention Basin SO-S-15.01 Bullsbrook Bioretention Basin 268
Bioretention Basin SO-S-14.73 Bullsbrook Bioretention Basin 261
Bioretention Basin SO-S-14.45 Bullsbrook Bioretention Basin 123
Bioretention Basin SO-S-14.50 Bullsbrook Bioretention Basin 130
Detention Basin S0-S-11.78 Bullsbrook Detention Basin 74
Detention Basin NO-N-11.73 Bullsbrook Detention Basin 454
Detention Basin S0-S-11.71 Bullsbrook Detention Basin 69
Detention Basin S0-S-11.66 Bullsbrook Detention Basin 90
Detention Basin MW-W-00.22 Bullsbrook Detention Basin 65
Detention Basin MW-W-00.62 Bullsbrook Detention Basin 178
Detention Basin M0-5-00.13 Bullsbrook/Neaves Rd Interchange Detention Basin 799
Bioretention Basin JB-S-00.24 Bullsbrook/Neaves Rd Interchange Bioretention Basin 96
Detention Basin M0-W-00.36 Bullsbrook/Neaves Rd Interchange Detention Basin 2560
Detention Basin M0O-E-00.09 Bullsbrook/Neaves Rd Interchange Detention Basin 2832
Bioretention Basin J1-N-0.1.17 Bullsbrook/Neaves Rd Interchange Bioretention Basin 219
Bioretention Basin M1-E-00.13 Bullsbrook/Neaves Rd Interchange Bioretention Basin 415
Bioretention Basin M4-W-00.14 Bullsbrook/Neaves Rd Interchange Bioretention Basin 248
Detention Basin S0O-S-10.60 Bullsbrook Detention Basin 357
Detention Basin NO-N-6.27 Muchea Detention Basin 143
Detention Basin NO-N-5.65 Muchea Detention Basin 982
Detention Basin NO-N-5.40 Muchea Detention Basin 429
Detention Basin NO-N-5.02 Muchea Detention Basin 457
Detention Basin NO-N-4.90 Muchea Detention Basin 145
Detention Basin NO-N-4.80 Muchea Detention Basin 402
Detention Basin NO-N-4.70 Muchea Detention Basin 312
Detention Basin NO-N-4.60 Muchea Detention Basin 618
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Basin/ Swale No.

Location

Area Length

(m?) (m)

Detention Basin NO-N-4.25 Muchea Detention Basin 189
Detention Basin NO-N-4.05 Muchea Detention Basin 165
Detention Basin SO-S-3.75 Muchea Detention Basin 285
Detention Basin NO-N-3.75 Muchea Detention Basin 234
Detention Basin SO-S-3.57 Muchea Detention Basin 127
Detention Basin NO-N-3.57 Muchea Detention Basin 159
Detention Basin SO-S-3.45 Muchea Detention Basin 134
Detention Basin NO-N-3.45 Muchea Detention Basin 269
Detention Basin NO-N-3.25 Muchea Detention Basin 214
Detention Basin SO-S-3.25 Muchea Detention Basin 285
Detention Basin NO-N-3.17 Muchea Detention Basin 255
Detention Basin NO-N-3.05 Muchea Detention Basin 143
Detention Basin SO-N-3.05 Muchea Detention Basin 140
Detention Basin SO-N-3.05 Muchea Detention Basin 107
Detention Basin NO-N-02.43 Muchea Detention Basin 791
Detention Basin NO-N-02.22 Muchea Detention Basin 133
Detention Basin B7-W-00.00 Muchea Detention Basin 702
Detention Basin B7-W-00.27 Muchea/Brand Hwy Interchange Detention Basin 377
Detention Basin BO-R-00.17 Muchea/Brand Hwy Interchange Detention Basin 231
Detention Basin B0-R-00.37 Muchea/Brand Hwy Interchange Detention Basin 176
Detention Basin BD-W-01.80 Muchea/Brand Hwy Interchange Detention Basin 2036
Detention Basin B0-R-00.06 Muchea/Brand Hwy Interchange Detention Basin 112
Detention Basin BO-R-00.64 Muchea/Brand Hwy Interchange Detention Basin 274
Detention Basin D4-N-00.03 Muchea Detention Basin 157
Detention Basin CS-5-00.54 Muchea Detention Basin 166
Detention Basin B4-N-00.35 Muchea Detention Basin 96
Detention Basin B1-5-00.38 Muchea Detention Basin 183
Detention Basin B4-N-00.64 Muchea Detention Basin 181
Detention Basin BD-W-02.50 Muchea Detention Basin 120
Detention Basin BD-E-02.50 Muchea Detention Basin 122
Detention Basin BD-W-01.50 Muchea Detention Basin 170
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3.6 Noise Walls

Noise walls have been installed to mitigate existing noise sensitive receptors south of Maralla Road and
have been installed within the Development Envelope. The locations, lengths and heights of the noise walls
are shown in Figure 7 and are also detailed in Table 9. Noise walls have been constructed to a maximum
height of 5.5 m. As shown in table 9, NW-01, NW-02 and NW-10B have been constructed lower than the
proposed height in the Infrastructure Plan/ CEMP Noise. Detailed design has resulted in refinements in wall
heights required in order to meet the noise target and in some instances, this has resulted in a lower wall
height.

Note: the same noise wall figures are provided in both the Infrastructure Plan and the Condition Environmental
Management Plan Amenity (Noise), hence all noise wall locations and heights are consistent between these
documents. Table 9 compares the as constructed heights against both the Infrastructure Plan and the CEMP.

Table 9: Summary of Noise Wall Heights

Ascon label Length (m) Ascon Height (m) Infrastructure Plan/CEMP
Noise
Height (m)
NW-01 74.3 3.0 5.0
NW-02 34.4 3.0 5.0
NW-03 CHA 0-60 2.5 4.5
CHA 60-536 3.5
CHA 536-576 4.0
CHA 576-915 5.0
NW-3A CHA 0-40 5.0 5.0
CHA 40-60 4.5
CHA 60-174 3.0
NW-04 CHA 212-390 4.0 4.5
CHA 390-420 4.5
CHA 420-513 5.0
NW-05 364 5.0 5.0
NW-06 800 5.0 5.0
NW-07 212.2 5.0 3.0
NW-08 516 5.0 5.0
NW-09 409 5.0 5.0
NW-10 652 5.0 5.0
NW-10B CHA 280-512 3.0 5.0
CHA 512-547 4.0
NW-11 193.1 2.5 3.0
NW-12 75.4 2.5 3.0
NW-13 37.2 2.5 3.0
NW-14 342 3.5 4.0
NW-15 671.5 5.0 5.0
NW-16 CHA 0-544 5.0 5.0
CHA 544-676 5.5
CHA 676-905 5.0

NORTHLINK WA — INTRASTRUCTURE REPORT
BGE-0104-REP-C-001.docx / Rev B / Date 05/08/2020 / Page 44



Ascon label Length (m) Ascon Height (m) Infrastructure Plan/CEMP

Noise
Height (m)

NW-17 352.2 5.0 5.0
NW-18 720.1 5.0 5.0
NW-19 CHA 0-122 2.5 5.0

CHA 122-170 3.0

CHA 170-234 4.0

CHA 234-262 5.0

CHA 262-406 5.5

CHA 406-765 5.0
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5 NON-COMPLIANCES

Appendix B shows where construction (Clearance Footprint) has occurred outside the Development
Envelope. There are ninety-four locations where the Clearance Footprint is outside the Development
Envelope. An analysis of these ninety-four locations show that the vast majority (90) are minor
discrepancies, most likely due to differences between desktop survey that established the Development
Envelope and the ground survey undertaken by surveyors.

There are four locations where works have occurred outside the Development Envelope that is not
associated with errors in spatial data. These four areas are listed as follows:

. Area 14 — works required to tie in with new works on Hepburn Avenue. No clearing of native
vegetation occurred.

. Area 18 and 20 — works required on Gnangara Road to remove the signalised intersection and also to
slightly realign Gnangara Road to the west of Tonkin Highway. No clearing of native vegetation
occurred.

. Area 91 — works required along the original Brand Highway in order to tie the new works into the

existing road. No clearing of native vegetation occurred.

This information was submitted to Department of Water and Environment (DWER) on 15 June 2020.
Response letter from DWER can be found in Appendix C stating that due to the nature of exceedances that
occurred, no enforcement action will be taken.
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7 2 / 1. FOR GENERAL NOTES REFER DRG N°
£ A NL3-BGE-140-ST-DG-1005.
3 / 2. REINSTATEMENT OF FUTURE TEMPORARY
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NOTE:
§ROAD 1 FOR GENERAL NOTES REFER DRG N°
NL3-BGE-140-ST-DG-1005.
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3. TRAFFIC: - SM1600 AS PER CODE.
- HLP 400 AS PER CODE.
- G2V4 / G2V5 SUPERVISED AS PER MRWA DOC. No. 3912/02-2.
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7 EARTHQUAKE DATA:
- BRIDGE CLASSIFICATION - TYPEIl
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- SUB SOIL CLASSIFICATION - Ce
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- IMPORTANCE FACTOR -1.0
8.  BRIDGE BARRIERS: - MEDIUM PERFORMANCE LEVEL.
9. FOOTING BEARING PRESSURES (BASED ON MEYERHOF DISTRIBUTION) u
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NOTES:
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NL3-BGE-140-ST-DG-1005.
2. REINSTATEMENT OF FUTURE TEMPORARY EXCAVATION:
ZONES AROUND PIER AND PILES THAT CANNOT BE
READILY COMPACTED WITH HAND COMPACTION
EQUIPMENT SHALL BE BACKFILLED WITH
= NON-FLOWABLE CEMENT STABILISED FILL. PILE DESIGN
‘ DOES NOT RELY ON COMPACTION TG REINSTATED
% — MATERIAL FOLLOWING FUTURE TEMPORARY
\ Lo EXCAVATION.
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DESIGN SUMMARY INFORMATION
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TRAFFIC -M TRUCK AS PER MRWA DOC No. 3912/02-02
PEDESTRIAN LOAD: -AS PER (ODE (5kPa MAX.)
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WIND SPEED (AS PER AS 5100)
-SERVICEABILITY V20 = 35m/s
-ULTIMATE V2000 = 48m/s
7. EARTHQUAKE DATA:
BRIDGE CLASSIFICATION = TYPE Il
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IMPORTANCE FACTOR = 1.0
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SITE BOUNDARY

NOTE:

1 FOR GENERAL NOTES REFER DRG N°
NL3-BGE-120-ST-DG-1005.

2. BASED ON INFORMATION AVAILABLE
THERE ARE NO KNOWN SERVICES AFFECTING
THE BRIDGE FOOTINGS
REFER DESIGN LOT 604.

3. EXCLUSION ZONE SETOUT PGINTS MARKED

‘A" THROUGH 'H".

0 ARP n

R R A0 ~eld
k. STAIRWAY SETOUT POINTS ARE TO CENTRE
OF STEP AT THE TOP AND BOTTOM.

CLEATED PATH ACCESS WAY
REFER TO MAIN ROADS DRAWINGS
0730-0406-01 AND 0730-0407 AS REFERENCED

NL3-BGE-120-ST-DG-1001
E:65842.055 A
N:305982.097

L

RETAINING WALL
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LIGHT POLE

R~

PN

AL

E:65841.437
N:305993.032

5000 APPRGACH
SLAB (TYP)

STREET

LIGHT POLE

(TYP)

T0 PERTH

A £:65898.692 T
N:306023.951

€l

REGULAR PERFORMANCE
LEVEL STEEL BARRIER (TYP)

TO GERALDTON
(+ve CHAINAGE)
T —

OFF-BRIDGE BARRIER,
REFER DESIGN LOT 604
(TYP)

/

€l

500 THICK FACING CLASS \ 1021 l
f E5898.070 ROCK PROTECTION (TYP) . :
H . I E
N:306034.886 \v& A ® \
L CLEATED PATH ACCESS WAY = SITE BOUNDARY
REFER TG MAIN ROADS DRAWINGS S
0730-0406-01 AND 0730-0407 AS REFERENCED w
EXCLUSION ZONE SETOUT POINTS ON DRAWING NL3-BGE-120-ST-DG-1001
SoP EASTING (m) NORTHING (m)
A 65839.703 306034.110
B 65841.083 306015.153
C 65863.482 305995.474 =o
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NOTES:

1. FOR GENERAL NOTES REFER DRG N°
NL3-BGE-120-ST-DG-1005.

2. CLEARANCE ALLOWS FOR 300 BACKWATER AND
300 FREEBOARD AT BRIDGE SITE. REFER
WATERWAYS REPORT FOR BACKWATER DETAILS.

G ABUTMENT N° 1BEARINGS § ABUTMENT N° 2 BEARINGS

42974 (SKEWED)
30388 (SQUARE)

(TYP)

APPROACH SLAB (TYP) REGULAR PERFORMANCE LEVEL

I
I
~—— STREET LIGHT POLE ‘
TWO RAIL STEEL BARRIER (TYP)
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| |
| — NOTE 2
|
|  Z—
; AN
~ (—
/ } o 7N EXISTING GROUND
I L
WINGWALL (TYP) b e ¢ 1053/;(5?.5 ?1?.1' STAGE
| i L PRECAST TEEROFF BEAM (TYP) PILECAP BEHIND
| ROCK PROTECTION TOE ABUTMENT HEADSTOCK (TYP) WINGWALLS (TYP)
-
@750 BORED PILES (TYP) FACING CLASS ROCK E ¥
PROTECTION (TYP) E .
BRIDGE N° 1798 ELEVATION (A) 1020 =
1100 3
DESIGN SUMMARY INFORMATION £=
1. DESIGN IN ACCORDANCE WITH AS5100-2004 BRIDGE DESIGN CODE. ?9
2. DEAD LOADS: - AS PER CODE. E
3. TRAFFIC: - SM1600 AS PER CODE. E
- HLP 400 AS PER CODE. E -
- G2V4 / G2VS5 SUPERVISED AS PER MRWA E
DOC. No. 3912/02-2. £
4. WIND SPEED (AS PER AS5100) E
- SERVICEABILITY V20 = 37m/s. E
- ULTIMATE V2000 = 48m/s E .
5. EARTHQUAKE DATA: =
- BRIDGE CLASSIFICATION - TYPEI -
- HAZARD FACTOR -7=0.09Kp=17 E
- SUB SOIL CLASSIFICATION - Ce ?m
- STRUCTURAL RESPONSE FACTOR -3.0 E .
- IMPORTANCE FACTOR -10 E
6. FLOOD DATA: =
ARI | USWL | VELOCITY E .
100 | 4750 | 10m/s 8
2000 | 4840 | 26m/s =
7. BRIDGE BARRIERS: - REGULAR PERFORMANCE LEVEL. 8
8. SCOUR DEPTH: - 2000 YEAR ARI - 1.0m A
- 100 YEAR ARI - 0.5m 1
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10.  No. OF HEAVY VEHICLES PER DAY (ADJUSTED TQ 2019) = 2040 KOS CLRE OF CHITTERING (502) | oo ™ e ATBELT
METADATA orwn | A. RIECK BB Brown & Root Pty Ltd . T
GROUND SURVEY STANDARD:  67-08-43 Perth Office— wsow |5, OBBENS 23,0320 KBR ﬁl’rglll&l{()%g@ NORTHLINK WA STAGE 3
DATE OF CAPTURE ey e W 6000 ok [P, THOMPSON  23.03.2018 ABN 91007 660 317 Vo BRAND HIGHWAY DEVIATION H004 (2.12 SLK)
MAPPING SURVEY STANDARD: 67-08-43 £ info@bgoeng.com st vt a0 CONTRACTORS BRIDGE N° 1798 OVER ELLEN BROOK
0 [ISSUED FOR CONSTRUCTION PDT 23.05.2018 | DATE OF CAPTURE bgeeng.com— wremow) P. THOMPSON — 20.04.2018 INFRASTRUCTURE DELIVERY DIRECTORATE GENERAL ARRANGEMENT ELEVATION
DESCRIPTION APPROVED & DATE | MAIN ROADS PROJECT ZONE PCGY4 ORAWING STATLS D . DENHAM Wanaen - NICOLAY 26.0L.18 . [Wikees Y- SIDDIQUI 30.04.18 PP o
AMENDMENTS HEIGHT DATUM AHD BG&E DOC No: P17077 IFC e 260418 oesen A, WHITESIDE 260018 |moger R ARNOTT 03.05.18 NL3-BGE-120-ST-DG-1021| 0




2-@ 63 STREET -~

LIGHTING
CONDUITS

22210 OVERALL WIDTH

NOTES:

1

21980 OVERALL BECK WIDTH

1

855 2000 3500 , 3500 , 2500 , 3500 , 3500 2000 855
SHOULDER LANE LANE MEDIAN LANE LANE SHOULDER
BRIDGE SETOUT LINE
200 MIN THICK DECK 60 SURFACING /REGULAR
PERFORMANCE LEVEL
3% 3% TWO RAIL BARRIER
— I % — (TYP)
k
\2-Q563 STREET

LIGHTING
CONDUITS

2-@100 SPARE
CONDUITS
(ORANGE)

TYPICAL DECK SECTION

SECTION (B) w20

5 No. 2100 DEEP
PRECAST TEEROFF
BEAMS (TYP)

2-@100 SPARE
CONDUITS
(ORANGE)

FOR GENERAL NOTES REFER DRG N°
NL3-BGE-120-ST-DG-1005.

1:50
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! MEDIAN
60 SURFACING SKIRT BEAM
i REINFORCED CONCRETE
WINGWALL (TYP) SHEAR KEY i ABUTMENT HEADSTOCK
i REGULAR PERFORMANCE
i 3% LEVEL TWO RAIL BARRIER (TYP)
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I
B E=) E=) E=)
|~ N T 2\ —~
L *w’, R , Y - o ——
NZN 77 - N Y N ] Y 1 N ]
L hoar [ ——7 X7\
LIGHTING CONDUITS 1 T I I I I TT T T
| I [ | I I [
(PORREIE':GS? TEEROFF ‘ N s | ) ) o) [k con
BEAM (TYP J k> J ks J k> J k> J k> J k> J > J LIGHTING CONDUITS
(TYP) (ORANGE)
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1:75 REFER BEARING LAYOUT
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NORTHLINK STAGE 3

DRAWING INDEX
DRG No.

GENERAL
NL3-BGE-160-ST-DG-1000
NL3-BGE-160-ST-DG-1001

NL3-BGE-160-ST-DG-1005

NL3-BGE-160-ST-DG-1008
NL3-BGE-160-ST-DG-1009

NL3-BGE-160-ST-DG-1010
NL3-BGE-160-ST-DG-1011
NL3-BGE-160-ST-DG-1012

NL3-BGE-160-ST-DG-1020
NL3-BGE-160-ST-DG-1021
NL3-BGE-160-ST-DG-1022

NL3-BGE-160-ST-DG-1040
NL3-BGE-160-ST-DG-1041

NL3-BGE-160-ST-DG-1050

SUB-STRUCTURE
NL3-BGE-160-ST-DG-1070

NL3-BGE-160-ST-DG-1071
NL3-BGE-160-ST-DG-1072

NL3-BGE-160-ST-DG-1100
NL3-BGE-160-ST-DG-1105
NL3-BGE-160-ST-DG-1110
NL3-BGE-160-ST-DG-1115
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NL3-BGE-160-ST-DG-1140
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NL3-BGE-160-ST-DG-1142
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NL3-BGE-160-ST-DG-1145

NL3-BGE-160-ST-DG-1150
NL3-BGE-160-ST-DG-1151

NL3-BGE-160-ST-DG-1160
NL3-BGE-160-ST-DG-1161
NL3-BGE-160-ST-DG-1162
NL3-BGE-160-ST-DG-1163

NL3-BGE-160-ST-DG-1165
NL3-BGE-160-ST-DG-1166
NL3-BGE-160-ST-DG-1167

DRAWING TITLE

COVER SHEET
INBEX SHEET

GENERAL NOTES

CONSTRUCTION NOTES SHEET 1
CONSTRUCTION NOTES SHEET 2

DESIGN SUMMARY SHEET 1 0F 3
DESIGN SUMMARY SHEET 2 OF 3
DESIGN SUMMARY SHEET 3 OF 3

GENERAL ARRANGEMENT PLAN
GENERAL ARRANGEMENT ELEVATION AND SECTION
GENERAL ARRANGEMENT SECTIONS

SITE INVESTIGATION INFORMATION SHEET 1 0F 2
SITE INVESTIGATION INFORMATION SHEET 2 OF 2

GEOMETRIC DATA

ABUTMENT No. 1 MSE WALL PLAN AND ELEVATION

ABUTMENT No. 2 MSE WALL PLAN AND ELEVATION

ABUTMENT DETAILS

ABUTMENT No. 1 FOOTING CONCRETE PLAN AND SECTIONS

ABUTMENT No. 2 FOOTING CONCRETE PLAN AND SECTIGNS

ABUTMENT No. 1 AND No. 2 FOOTING REINFORCMENT PLAN AND SECTIONS
PRECAST COLUMN FORMER CONCRETE AND REINFORCEMENT DETAILS
PRECAST COLUMN FORMER INFILL CONCRETE AND REINFORCEMENT DETAILS
ABUTMENT N° 1 CAP BEAM CONCRETE PLAN AND ELEVATION

ABUTMENT N° 2 CAP BEAM CONCRETE PLAN AND ELEVATION

ABUTMENT CAP BEAM CONCRETE TYPICAL DETAILS

ABUTMENT CAP BEAM REINFORCEMENT PLAN AND SECTIONS

UPPER WINGWALL SETGUT PLAN

UPPER WINGWALL CONCRETE PLANS AND ELEVATIONS SHEET 1

UPPER WINGWALL CONCRETE PLANS AND ELEVATIONS SHEET 2

UPPER WINGWALL CONCRETE TYPICAL DETAILS

UPPER WINGWALL REINFORCEMENT PLAN, ELEVATION AND SECTION

PILE LAYOUT PLAN AND DETAILS
PILE REINFORCEMENT ELEVATIONS AND SECTIONS

PIER LAYOUT PLANS

PIER No. 1 CONCRETE PLAN AND SECTIONS
PIER No. 2 CONCRETE PLAN AND SECTIONS
PIER No. 3 CONCRETE PLAN AND SECTIONS

TYPICAL DEFLECTION WALL REINFORCEMENT ELEVATION AND DETAILS
TYPICAL PIER WALL REINFORCEMENT ELEVATION AND DETAILS
PIER COLUMN REINFORCEMENT ELEVATION, PLAN AND SECTIONS

DRG No.

SUB-STRUCTURE (CON'T)

NL3-BGE-160-ST-DG-1190
NL3-BGE-160-ST-DG-1191
NL3-BGE-160-ST-DG-1192

SUPER-STRUCTURE
NL3-BGE-160-ST-DG-1200

NL3-BGE-160-ST-DG-1210
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NL3-BGE-160-ST-DG-1217

NL3-BGE-160-ST-DG-1225
NL3-BGE-160-ST-DG-1226
NL3-BGE-160-ST-DG-1227
NL3-BGE-160-ST-DG-1240
NL3-BGE-160-ST-DG-1241
NL3-BGE-160-ST-DG-1242
NL3-BGE-160-ST-DG-1245
NL3-BGE-160-ST-DG-1250
NL3-BGE-160-ST-DG-1251
NL3-BGE-160-ST-DG-1252
NL3-BGE-160-ST-DG-1253
NL3-BGE-160-ST-DG-1260

NL3-BGE-160-ST-DG-1270
NL3-BGE-160-ST-DG-1271

NL3-BGE-160-ST-DG-1280

NL3-BGE-160-ST-DG-1290
NL3-BGE-160-ST-DG-1295

NL3-BGE-160-ST-DG-1300
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BEARINGS PLAN AND NOTES
BEARINGS SECTIONS AND DETAILS SHEET 1
BEARINGS SECTIONS AND DETAILS SHEET 2

PRECAST BEAM LAYOUT PLAN AND DETAILS

PRECAST BEAM CONCRETE PLAN AND ELEVATION SHEET 10F 8
PRECAST BEAM CONCRETE PLAN AND ELEVATION SHEET 2 GF 8
PRECAST BEAM CONCRETE PLAN AND ELEVATION SHEET 3 GF 8
PRECAST BEAM CONCRETE PLAN AND ELEVATION SHEET 4 OF 8
PRECAST BEAM CONCRETE PLAN AND ELEVATION SHEET 5 GF 8
PRECAST BEAM CONCRETE PLAN AND ELEVATION SHEET 6 GF 8
PRECAST BEAM CONCRETE PLAN AND ELEVATION SHEET 7 GF 8
PRECAST BEAM CONCRETE PLAN AND ELEVATION SHEET 8 GF 8

PRECAST BEAM CONCRETE SECTIONS - SHEET 10F 2

PRECAST BEAM CONCRETE SECTIONS - SHEET 2 GF 2

PRECAST BEAM CONCRETE SECTIONS AND DETAILS

PRECAST BEAM PRESTRESS LAYOUT AND NOTES - SHEET 10F 3
PRECAST BEAM PRESTRESS LAYOUT AND NOTES - SHEET 2 OF 3
PRECAST BEAM PRESTRESS LAYOUT AND NOTES - SHEET 3 OF 3
PRECAST BEAM POST TENSIONING DETAILS

PRECAST BEAM REINFORCEMENT PLAN AND ELEVATIONS SHEET 10F &4
PRECAST BEAM REINFORCEMENT PLAN AND ELEVATIONS SHEET 2 OF &
PRECAST BEAM REINFORCEMENT PLAN AND ELEVATIONS SHEET 3 OF &
PRECAST BEAM REINFORCEMENT PLAN AND ELEVATIONS SHEET 4 OF &4
PRECAST BEAM REINFORCEMENT SECTIONS

PRECAST BEAM REINFORCEMENT ABUTMENT END DIAPHRAGM
PRECAST BEAM REINFORCEMENT DIAPHRAGM SECTIONS

PRECAST BEAM REINFORCEMENT INTERNAL DIAPHRAGM

PRECAST BEAM REINFORCEMENT PIER END DIAPHRAGM
PRECAST BEAM CONTINUITY DETAILS

DECK CONCRETE PLAN
DECK CONCRETE SECTIONS AND DETAILS

DECK REINFORCEMENT PLAN

DECK REINFORCEMENT SECTIONS AND BETAILS

DECK REINFORCEMENT ELEVATIONS AND DETAILS
DECK WATERPROOFING PLAN AND DETAILS

APPROACH SLAB CONCRETE PLAN AND SECTIONS
APPROACH SLAB REINFORCEMENT PLAN AND SECTIONS

EXPANSION JOINT PLAN AND SECTIONS

COVER PLATE PLAN AND SECTIONS
COVER PLATE DETAILS

BARRIER LAYOUT PLAN AND DETAILS

BARRIER SECTIONS AND DETAILS
PRECAST PANEL PLANS AND ELEVATIONS SHEET 10F 3

DRG No.

SUPER-STRUCTURE (CON'T)
NL3-BGE-160-ST-DG-1381
NL3-BGE-160-ST-DG-1382

NL3-BGE-160-ST-DG-1385
NL3-BGE-160-ST-DG-1386

NL3-BGE-160-ST-DG-1395
NL3-BGE-160-ST-DG-1400
NL3-BGE-160-ST-DG-1405
NL3-BGE-160-ST-DG-1430
NL3-BGE-160-ST-DG-1431
NL3-BGE-160-ST-DG-1432
NL3-BGE-160-ST-DG-1433

NL3-BGE-160-ST-DG-1450

NL3-BGE-160-ST-DG-1470

MRWA REFERENCE BRAWINGS
0530-1456-4
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9230-0921-6

DRAWING TITLE

PRECAST PANEL PLANS AND ELEVATIONS SHEET 2 OF 3
PRECAST PANEL PLANS AND ELEVATIONS SHEET 3 OF 3

PRECAST PANEL REINFORCEMENT SHEET 10QF 2
PRECAST PANEL REINFORCEMENT SHEET 2 OF 2

INSITU BARRIER STITCH ELEVATION AND DETAILS

TRANSITION BARRIER DETAILS

TRANSITION BARRIER REINFORCEMENT DETAILS

SERVICES LAYOUT PLAN

SERVICES TYPICAL SECTIONS

LIGHT POLE DETAILS

LIGHT POLE JUNCTION BOX DETAILS

UNDER BRIDGE LIGHTING LAYOUT PLAN AND DETAILS

HARD LANDSCAPING LAYOUT PLAN AND DETAILS

ROAD-SIDE SLIP-BASE AND BRIDGE MOUNTED OCTAGONAL LIGHT POLE DETAILS - SHEET N° 1
ROAD-SIDE SLIP-BASE AND BRIDGE MOUNTED OCTAGONAL LIGHT POLE DETAILS - SHEET N° 2
LUMINAIRE SUPPORT BRACKET AND COVER PLATE DETAILS
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NOTES:

1 FOR GENERAL NOTES REFER DRG N°
NL3-BGE-160-ST-DG-1005.

2. FOR CULVERT EXTENSION DETAILS REFER TO
DESIGN LOT 704.

v IANITHI LV

G EXISTING RAIL

\

.
N

:

rMORTARED STONE PITCHING (TYP)
@,
N,
N

APPROACH SLAB (TYP)

RAIL DEFLECTION
WALL (TYP)

MEDIUM PERFORMANCE
LEVEL BARRIER (TYP)

A\

OFF-BRIDGE TL5
ROAD BARRIER (TYP)
REFER DESIGN LOT 604

|
315

RAIL CULVERT EXTENSION N,
FOR DETAILS REFER DRG N° \,
NL3-BGE-000-DR-DG-0015 \)\

/
\ STREET LIGHT
POLE (TYP)
é\‘%‘ .\EXISTING RAIL CULVERT 4/((/ \ \Q ‘
MSE WINGWALL s ~ /1/5\ \

(TYp) 73 N
N DESIGN SUMMARY INFGRMATION

N 1. DBESIGN IN ACCORDANCE WITH AS5100-2004 BRIDGE DESIGN CODE,
AN EXCEPT FOR COLLISION LOADS AS PER AS5100-2017.
: @1021 2. DEAD LOADS: - AS PER CODE.
3. TRAFFIC: - SM1600 AS PER CODE.
DN - HLP 400 AS PER CODE.
BN - G2V4 / G2V5 SUPERVISED AS PER MRWA DOC.
: No. 3912/02-2.
N 4. COLLISION LOAD ON PIERS - AS PER AS5100-2017
N, N 5. WIND SPEED (AS PER AS5100)
N '~ - SERVICEABILITY V20 = 37Tm/s.
, N, . - ULTIMATE V2000 = 48m/s
A N 6. EARTHQUAKE DATA:
- BRIDGE CLASSIFICATION - TYPEIl
1B~2|§,!)DGE 1799 PLAN - ACCELERATION COEFFICIENT -Z=0.09,Kp=17
‘ - SUB SOIL CLASSIFICATION - Ce
- STRUCTURAL RESPONSE FACTOR - 5.0
- IMPORTANCE FACTOR - 10
7. BRIDGE BARRIERS: - MEDIUM PERFORMANCE LEVEL.
8. FOOTING BEARING PRESSURES (BASED ON MEYERHOF
DISTRIBUTION)
SLS = 300 KPa
ULS = 435 KPa
9. DIFFERENTIAL SETTLEMENT ALLOWANCE BETWEEN ABUTMENTS
AND PIERS = 20mm
10. DIFFERENTIAL SETTLEMENT ALLOWANCE BETWEEN PIERS = 5mm.
1. FATIGUE ROUTE FACTOR Rf = 1 oo oY RO ESPONSRTY
12. N° HEAVY VEHICLE PER DAY (ADJUSTED TO 2019) = 2039 SHRE OF CHITTERING (502 | WHEATBELT
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NOTES:

1 FOR GENERAL NOTES REFER DRG N°
NL3-BGE-230-ST-DG-1005.

BASED ON INFORMATION AVAILABLE,
THERE ARE NO KNOWN SERVICES
AFFECTING THE BRIDGE FOOTPRINT.
REFER DESIGN LOT 604.
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DESIGN SUMMARY INFORMATION
1. DESIGN IN ACCORDANCE WITH AS5100-2004 BRIDGE DESIGN CODE.
2. DEADLOADS -AS PER CODE.
3. TRAFFIC -SM1600 AS PER CODE.
-HLP400 AS PER CODE
-G2V4 & G2V5 [SUPERVISED) AS PER MRWA BBDIM

L. WIND SPEED (AS PER AS5100)
-SERVICEABILITY V20 = 37m/s
-ULTIMATE V2000 = 48m/s

5. EARTHQUAKE DATA:
ACCELERATION COEFFICIENT Z = 0.09
PROBABILITY FACTOR Kp=1.7 FOR 2000 YEAR RETURN INTERNAL.
BRIDGE CLASSIFICATION = TYPE Il
BRIDGE EARTHQUAKE DESIGN CATEGORY = BEDC-2
IMPORTANCE FACTOR = 1.0
6. BRIDGE BARRIERS - MEDIUM PERFORMANCE LEVEL
7. MAXULS BEARING PRESSURE 410 kPa
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° MAX SLS BEARING PRESSURE 300 kPa
BRIDGE N°® 1803 PLAN 8. FATIGUE ROUTE FACTOR RF=1No. HEAVY VEHICLES PER DAY (ADJUSTED TO A
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APPENDIX C

DWER Response



Department of Water and Environmental Regulation

'_‘:-:igf-"h ' Government of Western Australia
L

Our ref: DWERA-000257
Enquiries: Rowan Inglis, Ph 6364 6472

Mr John Braid

Principal Environment Officer
Main Roads Western Australia
Waterloo Crescent

East Perth WA 6004

Dear Mr Braid

MINISTERIAL STATEMENT 1036 PERTH — DARWIN NATIONAL HIGHWAY
(SWAN VALLEY SECTION) CONDITION 1-1 NOTIFICATION OF
OPERATIONS OUTSIDE OF DEVELOPMENT ENVELOPE

| refer to your email dated 15 June 2020 in which Main Roads Western Australia
notified the Department of Water and Environmental Regulation (the department) that
operations relating to the construction and operation of the Perth-Darwin National
Highway have exceeded the development envelope defined as Figure 1 (as approved
on 7 June 2017) of Ministerial Statement 1036.

The department notes the following, of the 94 instances where the development
envelope was exceeded:

1. 90 are considered minor and to be due to errors in the accuracy of the spatial
data; and

2. The remaining four instances relate to road works on existing infrastructure
where no clearing of native vegetation occurred.

The department has determined that due to the nature of the exceedances of the
development envelope no enforcement action will be taken in relation to this matter.

Please contact Rowan Inglis on 6364 6472 or rowan.inglis@dwer.wa.gov.au if you
require any additional information relating to this matter.

Yours sincerely

Ms Clare Grosser
Senior Manager

Compliance and Enforcement
07 /07 /2020

Prime House, 8 Davidson Terrace Joondalup Western Australia 6027

lelephone: 08 83684 /000 Facsimile: 08 6384 70

www. dwer.wa.gov.au
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